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REPORT.
The Select Committee appointed by your Honorable House to enquire into theresources of the Great Mackenzie Basin and the country eastward to Hudson's Bay,

have the honor to make their Third Report as follows:-
Your Committee desire that this report be considered an interim one and the

estimates given to be approximate, inasmuch as they are based upon evidence
received Up to this date, and a final report can only be made when answers shali
have been received to questions sent to officers of the ludson's Bay Company, Mis-sionaries, Arctic explorers, and others, now resident in, or who have visited parts of
the country within the scope of your Committee's enquiry. A list of these names
and of the enquiries made is herewith submitted.

Your COmmittee desire to acknowledge the courtesy of the Departments of
Marine and Fisheries, Agriculture, Customs, Railways and Canals, and of the Inter-
ior, with its Geological Survey, and Indian Branch; also the value of information
received from Professors Selwyn, Bell, Dawson, Macoun and Saunders, as well as
from gentlemen a list of whose names is submitted herewith, from whom evidence
Was rectived of very great value.

Your Committee also desire to state that they have incurred no expense, other
than that authorized by your Honorable House, except the sum of $41.25 for outaide

?inting necessitated by the desire of the Committee to immediately forward their
ist of questions to far distant posts. The lithographing of the maps which accom-

pany this report being paid for by members of the Committee themselves.
The evi dence your Committee have been able to obtain up to tbis date has been

of an unusually valuable character, being principally oral, and from those who had
exceptional opportunities of acquiring information, and alter carefully comparing
this evidence your Committee have arrived at the following conclusions, in which
they have endeavored, where estimates are given, to be within the limit authorized
by the information in question.

RIGARDING NAVIGATION.

l.t. The extent of the scope of the enquiry covers one million two hundred and
sixty thcusand square statutory miles, which area includes none of the islands of the
Arctie Archipelago.

2nd. Its coast line on the Arctic Ocean and Hudson's Bay measures about 5,000
miles, which estimate does not include the coast lines of inlets or deeply indented
baye.

3rd. That over one-half of this coast line is easily accessible to whaling and seal-
ing crafts.

4th. The navigable coast lines of the larger lakes of the region in question
amount to about 4,000 miles, while its total lacustrine area probably exceeds that of
the eastern Canadian American chain of great lakes.

. th. That there is a river navigation of about 2,750 miles, of which 1,390 miles1a suitable for stern-wheel steamers, which with their barges may carry three hun-dred tons; the remaining 1,360 miles being deep enough for light draught sea-going
steamers.

6te]. That there is a total of about 6,500 miles, of continuous lake coast and river
navigation, broken only in twe places.

.Tth. That the two breaks in question are upon the Great Slave and AthabasoaRivera, the first being now overcome by a 20-mile waggon road from Fort Smith
bouthwards ou the Great Slave River, and the latter being a stretch of 70

1-1
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miles on the Athabasca, of questionable navigation above Fort McMurray, down
which flat boats or scows descend, but cannot ascend, and which about 50 miles of
waggon road would overcome, while some improvement of the rapids might render
the whole river navigable.

8th. That with suitable steam crafts this river and lake navigation may be con-
nected with Victoria and Vancouver by way of the mouth of the Mackenzie, the
Arctic Ocean and Behring Straits and Sea, and it is now connected on the south by
90 miles of waggon road, between Athabasca Landing and Elmonton, with navigable
water in the Saskatchewan River.

ARABLE AND PASTORAL LANDS.

9th. That within the scope of the Committee's enquiry there is a possible area
of 656,000 square miles fitted for the growth of potatoes, 407,000 square miles suit-
able for barley, and 316,000 square miles suitable for wheat.

10th. That there is a pastoral area of 860,000 square miles, 26,000 miles of which
la open prairie with occa-ional groves, the remainder being more or less wooded;
274,000 square miles, including the prairie, may be considered as arable land.

11th. That about 400,000 square miles of the total area is useless for the pas-
turage of domestic animals or for cultivation. This area comprising the Barren
Grounds and a portion of the lightly wooded region to their soute and west.

12th. That throughout this arable and pastoral area latitude bears no direct re-
lation to summer isotherms, the spring flowers and the buds of deciduous trees ap-
earing as early north of Great Slave Lake as at Winnipeg, St. Paul and Minneapolis,

Kingston, or Ottawa, and earlier along the Peace, Liard and some minor western
affuents of the Great Mackenzie River, where the climate resembles that of western
Ontario.

13th. That the native grasses and vetches are equal and in some districts superior
to those of eastern Canada.

14th. That the prevailing south-west summer winds of the country in question
bring the warmth and moisture which render possible the far northern cereal growth,
and sensibly affect the climate of the region under consideration as far north as the
Arctic circle and as far east as the eastern rim of the Mackenzie Basin.

FISHERIES, FOR]sTS AND MINES.

15th. The immense lacustrine area of the eastern and northern portions of the
area under consideration implies, from the evidence given regarding the q uantity
and quality of fresh water food fishes, the future supply of a great portion of the
North American continent; while, though there has been obtained less evidence
regarding sea fish, yet the following have been found on the northern and eastern
coast within the scope of the present enquiry, viz.: salmon, on four of the rivers
emptying into Hudson's Bay on its western shore, and in all the rivers flowing into
the Arotic Ocean, except the Mackenzie, where an entirely different but aiso valu-
able species, the Salmo Mackenziei, having the local name of the Inconnu, exists in
great numbers. The capeling is found on the coast of the Arctic Ocean and Hud-
son's Bay, thus implying the presence of cod upon banks near by, and the rock cod
has been frequently taken. The Greenland, or harp seal, and the grey square flipper
seal are common to the eastern coasts, while the present favorite whaling grounds
of the New England whalers are Hudson's Bay, Fax Channel, and Boothia Bay.
These animals are all found with the walrus and porpoise off the mouths and in thei
estuary of the Mackenzie, as well.

16th. The forest area has upon it a growth of trees well suited for all purposes
of house and ship building, for mining, railway and bridging purposes, far in exces
of its own needs, and of great prospective value to the treeless regions of Canada and
the United States to the south, the growth on the Laurentian formation being soant,
but the alluvial portion has upon it (on the river of its name and elsewhere) the
"Liard," a balsam poplar, sometimes called Balm'of Gilead or rough bark poplar,
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120 feet high, with a stump diameter of 5 to 6 fet. The white sPruce, 150 feet highl,
with a stump diameter of 4 to 5 feet; the larch, of about the saine sizO, aad the
banksian pine, whose straight stem is often 100 fet long, with only two feet of
diameter at the stump.

17th. Of the mines of this vast region little is known of that part est of the
Mackenzie River and north of Great Slave Lake. Of the western affluients of the
Mackenzie enough is known to show that on the headwaters of the Peace, Liard and
Peel Rivers there are froin 150,000 to 200,000 square miles which may be considered
auriferous, while Canada possesses west of the Rocky Mountains a metalliferous area,
principally of gold-yielding rocks, thirteen hundred miles in length, with an average
breadth of four to five hundred miles, giving an area far greater than that of the
similar mining districts of the neighboring Rapublio.

18th. In addition to these auriferous deposits, gold has been found on the west
shore Of lHudson's Bay, and has been said to exist in certain portions of the Barren
.-Grounds. Silver on the Upper Liard and Peace Rivers, copper upon the Coppermime
River, which may be connected with an eastern arn of Great Bear Lake by a tram-
Way of 40 miles, iron, graphite, ochre, brick and pottery clay, mica, gypsuin, lime and
sandstone, sand for glass and m->ulding, and asphaltum, are all kno wn to exist, while
the petroleum area is so extensive as to justify the belief that eventually it will sup-
ply the larger part of this continent and be shipped fron Churchill or some more
northern iudson's Bay port to England.

19th. Salt and sulphur deposits are lees extensive, but the former is found in
crystals equal in purity to the best rock salt and in highly saline springs, w the
latter is found in the form of pyrites, and the fact ta these petroleumn and salt
<deposits occur mainly near the line of division between deep water navigation and
that fttted for lighter craft, give them a possible great commercial value. The
extensive coal and lignite deposits of the lower Mackenzie and elsewhere will be
found to be of great value when the question of reducing its iron ores and the tran.
portation of the products of this vast region have to be solved by steam sea-going or
lighter river crat.

20th. The chief present commercial product of the country is its furs, whioh, as
the region in question is the last great fur proserve of the world, are of very great
present and prospective value, all the finer furs of commerce being there found, and
the sales in London yearly amounting to severai millions of dollars.

21st. The Indian population is sparse, and the indians, never having lived in
large communities, are peaceable, and their general character and habits as given by
witnesses justify a hope that the development of the country, as in the case of the
Indians of British Columbia, may be aided by themr without great danger Of their
-demoralization and with a reasonable hope that, as in the case of the, Indians mon-
tioned, their condition may be improved.

Your Committee desiring to refer briefly to the evidence upon which they have
based these conclusions, may explain that very early in their investigations they
became convinced that very little more was known of the northern and eastern
portion of the area committed to them for investigation than was known of the
iaterior of Africa or Australia. Arctie explorers had indeed traversed its coast lin.
and descended two of the rivers which, east of the Mackenzie, flow into the Arotio
-Sea, but the object sought by thom was one which had no relation to that of the
present enquiry and it is only incidently that their records are now valuable. The
knOwledge of missionaries and officers of the Hudson's Bay Company is chiefty con-fined to the wateroourses and the great lakes, while scientifio exploration has not
as yet extended north of Great Slave Lake.

lu referring again to the navigation of this region all the evidence has agreed s
to the great extent of unbroken navigation, and this fact has been of great use to the
Hudson's Bay Company, who have always used the waterways, even when circaitons
and dilicult, rather than resort to land carriage, and the inland post to as far north
as the Arotie circle are now supplied froin their central depot at Fort Garry with
Only 114 miles of land carriage, four of thi being by tramway at the Grand Rtapida
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of the Saskatchewan, ninety miles of waggon transport from Edmonton to Athabasca
Landing, thence by steamer and fiatboat to Fort Smith on the Great Slave River,
where twenty miles of waggon road connects the shallow with deep water navigation,
and the steamer " Wrigley " distributes them to the various posta down to the mouth
of the Mackenzie just above its estuary, where the river is said to be six miles wide,
and up Peel River which joins the Mackenzie near that point to Fort Macpherson on
that gold-bearing stream. The great lakes which receive the drainage of this vast
region and give an equal flow to the Mackenzie, all have deep water navigation, and
ike most lakes of the Laurentian formation are studded with islands.

The most southern source of the Great Mackenzie River is a stream fed by the
glaciers of Mounts Hooker and Brown, two of the highest of the Rocky Mountain
chain, in latitude 529 30', and this soon becomes a navigable stream, preserving that
character except at the breaks mentioned, during thenearly 2,500 miles of its course
to the Polar Sea. As already mentioned these western affluents will form valuable
links as a means of taking in machineiy and mining supplies to the upper waters of
the Peace and Liard Rivers which are now Inaccessible for heavy machinery from
the west coast, and the cost of taking in provisions, makes in mining and prospecting
efforts a serious desideratum. The navigation upon the Liard River also will be an
important factor in the future food supply to the great mining region of the upper
Yukon and Peel Rivers.

A reference to the valuable evidence obtained by your Committee will show that
navigation from Behring Straits to the mouth of the Mackenzie, and probably as far
east as Wollaston Land, may be had for three months in each year, the soundings
given on the Admiralty Chart of that portion of the Aretie Sea revealing an average
depth of about 20 fathoms, which is a considerable depth in what is known to be
generally a shallow sea. The western branch of the estuary of the Mackenzie is said
to be the outlet which has the deepest waters and it is respectfully submitted that
much good might accrue were the Dominion Government party now working its
way from the Yukon towards Peel River and the Mackenzie, to descend either of
these streams and examine the western and other branches of the estuary of the
Mackenzie.

To convey to your Honorable House the distances which separates the navigable
waters of the Mackenzie Basin from the eastern and western sea coasts and from
navigable rivers and railways to the south and south-east the following table of dis-
tances has been taken from the evidence. The lengths are in straight linos as
follows:-

From the head of Great Slave Lake to head of Chesterfield Inlet, 320 miles;
from the head of Athabasca Lake to the harbor of Churchill, 440 miles; from Fort
MoMurray at the junction of the Clearwater with the Athabasca below the 70 miles
of questionable navigation to the following places on the Saskatchewan : Prince
Albert, 300 miles; Fort Pitt, 220 miles; Victoria, 179 miles; Edmonton, 225 miles;
from Calgary, on the Canadian Pacifie Railway, to Athabasca Landing, on the Atha-
basca River, 250 miles; from head of Little Slave Lake to Peace River Landing in
the Peace River, 65 miles; from Hazleton, on the Skeena River, to Peace River in
the Pasu, 150 miles; from Fort Mumford on the Stikeen River to Fort Liard on the
Liard River, 370 miles.

A good deal of difflculty has been experienced by the Committee in endeavoring
to obtain the exact catch of furs in the region under consideration, and no definite
or direct information has been obtained; they have, however, obtained lists of furs
offered for sale in 1887, in London, by the Hudson's Bay Company and C. M. Lampson
& Co., the consignee of many of the furs of British North America, and from these
lista they find the following to be a summary of one year's catch:-

Otter.................................... ... .......................... 14,439
Fisher................. ........................ 7,192
Fox (silver)............. ........................ 1,967
Fox (cross) ..................................... 6,785
Fox (red)............................................................. 85,022
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Fox (white). .......................................... 10,257
Fox (blue)...................................................... .... 1,440
Fox (kitt) ........................................ 290
Lynx ............................................................. 14,520
Skunk ................................................................ 682,794
M arten. ......................................................... 98,342
Mink ush............. ............................. 376,223
Beaver .................................... .......................... 104,219
Musquash .......................................................... 485,368
Extra biack Musquah.......................................... 13,944
Wolf .......................................... 7,156
W olverine.................. ...................................... 1,581
Beari ....................................................... 15,942
Musk ox....................................... 57198
Badger............... ..................... 3e739
Erm ine............................................................... 4,116

.... 00..................*............
Rabit..................................................... 114,1824
Hair seal (dry)............................ 1.,478
Sable ...................................................... 3,517
FoI (grey)......................................................... 31,597 .

It will be seen by those who have a knowledge of the great value of these rich
Morthern furs, a large proportion of which may be presumed to have cone from th
Mackenzie Basin, how large and important that trade has been, and it is expedient
that, Without unduly interiering with the rights of settlers or the usual privilegesfà
Indians, this great fur trade should be fostered and even made a source of direct
revenue to the Dominion.

The Right Reverend Bishop Clut, in his evidence called attention to the damage
to this interest caused by the use of " poison " which is strychnia of the most power-
ful kind, in the capture of such animals as the for or wolf. He deprecates its us,
first on account of the danger to those using it and from the fact that it caused uselems
destruction, inasmuch as the foxes and wolves that swallow the frozen bait have
time to run and die far beyond where they may be found and in the case of other
animals for which it is not intended, it destroys directly by eating the bait, and indi-
'reety by the eating of the animals which have been poisoned by it.

. gain there is great danger of somne speie o frbearing aniasbcmn
extinct by the greater ease in their capture, such as the beaver, which many year
ago became almost extinet in the United States when fashion necessitated the exclu-
sive use of its fur in felt and other hats, and more recently the same prospect of
extirpation threatened the mink which now threatens the south sea or fur seal; these
considerations pointing to the expediency of the Govement making a measure of
protection a source of revenue by the leasing of certain fur districts with alimitation
as to the catch of certain kinds of its furs.

Of the fresh water food fishes of the region, Back's "Grayl ig," an excellent
species not prevalent elsewhore, seems to ba found evorywhere iii ts rivers, and even
west of the Rocky Mountains, but the staple product of its laks and large rivers,
seems to be whitefish of great weight and exceallent flavor, and trout ofçen reaching
forty pounds in weight, and evidence goes to show that the farther north the greater
the yield of fish till the quantity becornes enormous. As an illustration the following in
given from the evidence of Prot. Macoun, who quotes dir John Richardson to the
effect that one of the early overland Franklin expeditions took tifty thousand white
fish on a north eastern arm of Great Biar Lake, and Sir John Richardson also states
that the great lake trout swarm in all the northern great lakes.

In regard to the salmon fisheries, it would appear f rom the evi lence that salmon
are abundant in the rivera and along the coast of the north-west sile of Hudson's
Bay as well as in the rivers of the northern shores of the continent. Your Commit-
tee consider it advisable that means should be adopted to ascertain nire accurately
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the extent and value of the salmon fisheries of these regions, with a view to utilizing
them for the purposes of commerce and for the revenue which they may afford. 14

The seas adjoining the great territory which your Committee has had under
investigation, are frequented by whales of different species, walruses, narwhals anda
variety of seals. All these animals are valuable for their oil, but the large species of
whales have heretofore been most sought for. Only a few years ago theEe animals
had a much moire extensive range than at the present timte. Owing to improvements
in navigation and methods of capture they have, of late years, fallen an easier prey
to their pursuers and have taken shelter in the less frequented seas of the northern
oasts of Canada. Now they are being pursued to their last retreat by foreign
whalers, and some species are threatened with complete extinction in a few years if
this condition continues. It is to be borne in mind that whales are long lived and
slow breeding animals. The American whalers attack them with harpoons, explosive
bombs and lances, fired from large swivel-guns carried on steam launches, instead of
the old-fashioned weapons thrown by hand from rowboats. These methods not only
destroy the whales with greater facility, but inspire the suvivors with such terror
that tiey seek the most distant and inaccessible parts of the northern seas and have
entirely disappeared from the waters in which they lived only a few years ago.

Your Committee are informed that the Russian Government claim jurisdiction
over the whale fisheries of the White Sea, and exact a heavy license from each ves-
el engaged in the fishing, and that the Alaska Fur Company asserts a similar
authority over the seal fisheries of Behring Sea, both of which are open to the
ocean, while Hudson Bey, Boothia Bay and other bays and channels in the northera
part of the Dominion, which are resorted to by forei n whalers, may be consi-
dered as closed seas being almost completely surrounded by our own territory. Your
Comnmittee would, therefore, recommend that some measures may be adopted with
a view to protecting the whale fisheries of our northern waters and at the same time
4f deriving a revenue therefrom. Should this not be done then as soon as the larger
whales shall have become extinct, the slaughter ofour smaller oil-produciog mammala
W-il Commence and as these creatures live in shallow water or nearer shore, further
encroachments on our rights will probably result.

The evidence submuitted to your Comrnmittee points to the existence in the Atha-
basca and Mackenzie Valleys of the most extensive petroleum field in America, if not
in the world. The uses of petroleuin and consequently the demand for it by ail nations
are increasing at such a ropid ratio, that it is probable this great petroleum field will
assume an enormous value in the near future and will rank among the chief assets
comprised in the Crown domain of the Dominion. For this reason your Committee
would suggest that a tract of about 40,000 Fquare miles be, for the present, reserved
from sale and that as soon as l ossible its value may be more accurately ascertained
by exploration and practical tests; the said reserve to be bounded as follows: East-
erly by a line drawn due north from the foot of the Cascade Rapids on Clearwater
River to the south shore of Aibabasca Lake; northerly by the said lake Fhore and
the Quatre Fourche and Peace Rivers; westeily by Peace River and a straight lino
from Peace River Landirg to the wcstern extremity of Lesser Slave Lake, and
southerly by said lake and the river discharging it to Athabasca River and Clear-
water River as far up as the place of beginning.

Your Committee regret that they havA made so long a report, but trust that an
excuse will be found in the fact that uloen a map of similar projection and scale the
region in question occupies &n area greater than the Australan continent or two-
thirds ofEurope, covering part of the British Islands, Norway, Sweden, Denmark,
Germsany, Austria and a part of France and Russia.

Your ccmmittee have reason to believe that a comparison of the capabilities of
this extent Of country in our own continent, exceeds in extent of navigation, area of
arable and pastoral lands, valuable fresh water fisheries. forests and mines and in
capacity to support population, the continental part of Europe to ,which we have
referred.
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. Many important points have therefore been omitted from this report, for informa-
tion upon which your Committee beg to refer your Honorable House to the evidence
ilself; they haçe, however, accompanied this report, as being a necessary adjunct,with four Maps of a size suitable to form two pages of this report, carefully pre-yared by Robert Bell, Esq., M.D., LL.D., Assistant Director of the Geological Survey;the first tiho in

badwemg upon it in colors, the northern and eastern extent of possible potato,brun and wheat growth, the pastoral, prairie, and wood region, and the barrenground, the second showing in colors the mireral deposits in the Mackenzie Basin ;
the third shows the southern limit of the feeding grounds of the musk or and of thereindeer; the northern range of the wolverine, otter, beaver, black bear, and Virginiadeer, the former range of bison and wood buffalo, and the present range of the moose,
the Greenland seal, and of the larger whales, and the fourth shows in colors theextent of the river, lake, and sea coast navigation and the coal and lignite deposits.
l Your Committee believe that these are necessary for the proper information of your

Oorable Hlouse and the full explanation of the evidence submitted herewith, and
ebOuid this suggestion be adopted, they will feel that with this report and the.idence herewith they will have done all that it was possible to do since the date of

er aPPoilntiment and the receipt of their instructions, to inform your Honorable
e and the people of this country upon the resources of Canada's Great Reserve.

l f which is respectfully submitted.
JOHN SCHIULTZ,

Chairman.

MES OF PARTIES WHO HAVE GIVEN EITHER ORAL OR WRITTEN
EVIDENCE TO TRIS COMMITTEE.

SC"Pt Craig, farmer, Prince Albert, N.W.T., who has visited the southern border

b ugh N. Bain, EFq., M. D., Prince Albert, N.W.T., who visited the southern]order of Mackenzie Basin.
Rev. J. Gough Brick, Pesce River District, resident of the Mackenzie Basin.
R on. William Christie, Brockville, Ont., formerly Inspecting Chief Factor in

l1dson's Bay Company's service in the Mackenzie River district.
Malcolm MacLeodi, Q. C., barrister, Ottawa, Ont., born in Mackenzie River

Chief Factor W. J. MacLean, Lower Fort Garry, Man., chief trader, Honorable]Udson's Bay Company, formerly in charge of Fort Liard.
1Bon. James W. Taylor. United States Consul, formerly Senator of Minnesota,resident of Winnipeg, Man.

on. Richard Bardisty, Senator, North-West Territories, Inspecting Chief Fac-
t onorable Hudson's Bay Company, Edmonton, N.W.T.

sja flonor Lieutenant Governor Dewdney, Regina, N.W.T., explorer of Upper
p"ce and Liard districts, west of Rocky Mountains, and Indian Commiasioner for
the North-West Territories.

d is Lordship Bishop Clut, Fort Providence, Mackenzie River, Bishop of Arian-
dale, resident for thirty years in Mackenzie Basin.

f li& Lordship Bishop Laflèche, Three River@, Quebec, for many years a resident
e south-east portion of Mackenzie Basin.
is Lordship Bishop Bompas, Mackenzie River diocese, rosident of Mackenzie

n for twenty-five years.
rac n ak Oliver, Esq., Edmonton, N.W.T.,'and has visited the southern part of~akeuzie Basin.

distart Mulkins, Esq., Fort Saskatchewan, N.W.T., who has visited parts of the
dafriet West of Athabasca Lake.

k o ad Ross, Esq., Edmonton, N.W.T., as visited various portions of the Mac-keu. B3asin.
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His Honor Lieutenant Governor Nelson, Victoria, B.C., has visited parts of
Mackerzie Basin west of the Rocky Mountains.

Prof. Saunders, Director of the Central Experimental Farm, Ottawa, who fur-
nished samples of sub.Arctic Russian cereals for trial by the Oommittee's correspon-
dent8 on Lower Mackenzie River.

Robt, Bell, Esq., M.D., LL.D., Assistant Director Geological Survey of Canada,
surveyor of Athabasca River and explorer of surrounding districts and of west coast
of Hudson Bay and interior.

Prof, Macoun, Geological Survey, Ottawa, Botanist to Geological Survey of
Canada, who has explored various parts of the district.

J. B. Hurlbert, Esq., LL.D., Ottawa, formerly compiler of Meteorological
Charts, Ottawa.

James Anderson, Esq., Winnipeg, has been in Mackenzie River District.
Joseph Wrigley, Esq., Chief Commissioner Honorable Hudson Bay Company,

Winnipeg, Man.
Charles Carpmael, Superintendent Meteorological Service, Toronto.
George M. Dawson, LL 0., Assistant Director Geological Survey and Explorer

of a part of the Mackenzie Bisin.

LIST OFIPERSONS TO WHOM QUESTIONS HAVE BEEN SENT.

His Grace Archbishop Taché, St. Boniface, Manitoba.
The Most Rev. the Metropolitan of Ru pert's Land.
Hon. Sir Donald A. Smith, K.U.M.G.,Montreal.
Captain Craig, Prince Albert, N.W.T.
Dr. Bain, Prince Albert, N W.T.
Rev. J. Brick, Mackenzie R.iver Diocese.
Hon. William Christie, Brockville, Ont.
William Cuet, St. Albert, Alberta, N.W.T.
Hon. Lawrence Clarke, Cbief Factor, etc., Prince Albert, N.W.T.
Henry King, Esq , Fort Kelly. N.W.T.
T. P. WoodsworLh, Esq., ù o. Dipt. Indian Affairs, Ottawa.
Captain Smith, c.o. Hudson Uay Co., Edmonton, N.W.T.
Judge McLeod, Club Charnbers, Ottawa,
Chief Factor McLean, or lion. Hiudson Bay Co., Lower Fort Garry, Man.
Hector McKenzie, Esq., Arctic Voyageur, Winnipeg, Man.
Hon. James W. Taylor, United States Consul, Winnipeg, Man.
Chief Commissioner Wrigley, Hlon. Hudson Bay Co., Winnipeg, Man.
Hon. Richard Hardisty, Son:tor, c.o. Hudson Bay Co., Winnipeg, Man.
Captain William Keannedy, F.( S, Arctic Explorer, St. Andrews, Man.
Dr. Rae, C.M.G., Arctic Èxploi er.
The Very R-ev. Vicar-Genoril of the Diocese of St. Boniface, Man.
Martin J. Griffin, Esq., M.A, Librarian of P3arliament.
Major Munlvey, Alderman, etc., Winnipeg, Man.
Charles N. Bell, Esq., F.G.S., Secretary, Board of Trade, Winnipeg, Man.
George H Ham, Esq., St. Bonifaoe, Man.
James Taylor, Esqs, c.o. Mossrs. Lyon, McKenzie & Powis, Winnipeg, Man.
lon. Colin inkster, Sheriff, etc., Winnipeg, Man.
Alex. Logan, Esq., ex-Mayor of Winnipeg, Man.
Charles Kair, Esq., Prince Albert, Saskatchewan, N.W.T.
Col. Sproat, Prince Albert, Satkatchewan, N.W.T.
Chief Commissioner Herchmer, North-West Mounted Police, Ottawa, Ont.
His Lordship Bishop Grandin, St Albert, N.W.T.
Rev. Father Lacombe, O.NLI., Calgary, N.W.T.
JJhn Gunn, Esq., Lower Fort Garry, Man.
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Oapt Hugh J. Macdonald, Barrister, etc., Winnipeg, Man.
z-Chief COmmissioner Grahame, Victoria, B.C.(Jfficer, Hudson Bay Company, in charge of Fort Alexander, B.C.do do do Fort Vabine, B.C.do do do Fort Vermillion, Peace River Dis-

trict.
do do do Little Red River, Peaco River Dis-

trict.
do do do Fort Chipweyan, Peace River Dib-

trict.
do do do Battle River, Peace River Distriot
do do do Dunvegan, Peace River District.
do do do St. John, Peace River.
do do do Hudson's Hope, Peace River Dis-

trict.
do do do Fort McMurray, Athabasca River

District.
do do do Isle à La Crosse.
do do do Green Lake.
do do do Lac La Biche.
do do de Lesser Slave Lake.
do do do Fort Yukon, Mackenzie River Dis-

trict.
do do do Fort Simpson, Mackenzie River

District.
do do do Fort Liard, Mackenz'e River Dis.

triot.
do do do Fort Reliance, Mackenzie River

District.
do do do Fort Good Hope, Mackenzie River

District.
do do do Fort Rae, Mackensie River District.
do do do Fort Smith, Mackenzie River Dis-

trict.
do do do Fort Norman, Mackenzie River

R. District.MoParlane, Esq., Stewart's Lake, B.C.Lieutenant Governor Dewdney, Rideau Club, Ottawa, Oat.Adama Mc3eth, Esq., Prince Albert, Saskatchewan, N.W.T.
Ris Lordship Bishop Pinkham, Calgary, Alberta, N.W.T.
O is Lordship Bishop Clut, Diocese of the Mackenzie River, care of Rev. Father
O isitation St., Pierre St., Montreal. P.Q.
, s Lordship Bishop Faraud, Isle à La Crosse, via Edmonton, Saskatchewan,

lus Lordship Bishop Laflèche, Three Rivers, PQ.
Meta ordship Bishop Bompag, Mackenzie River Diocese, care of the Most Rev.Xer )litan of Rupert's Land, Winnipeg, Man.

oe Very Rev. the Archdeacon of the Diocese of Mackenzie River, care of the
.EOtcerv. Metropolitan of Rupert's Land .

EXAldermaan McDonald, formerly of the Mackenzie River, Winnipeg, Man.Aldrew Flett, Esq., Prince Albert, N.W.T.
lenry Mackenzie, Esq., Mackenzie River District.R.v* Mr. Carriooh, Mackenzie River District.

Ca i-r. Hamilton, Peterboro, Ont.Captain Peter McArthur, care of Duncan McArthur, Winnipeg.
Captaiu Moerthur Banker, Prince Albert, care of Dunoan McArthur, Esq.Hanker, Winrîpeg4ý



Frank Oliver, Esq., Editor Edmonton Bulletin, Edmonton, N.W.T.
P. G. Laurie, Esq., Battleford, N.W.T.
Adi ian Neison, Eq., of Bad Throat River, Selkirk, Man.
Amédée Forget, Eéq., Clerk North-West Council, Regina, N.W.T.
Vicar-General, Mackenzie River.
J. A. Secretan, Esq., C.E., Winnipeg, Man.
Walter Moberly, C.E., Winnipeg.
Bev. John MeDougall, Winnipeg.
Rev. Father Hagonnard, Industrial School, Qu'Appelle, N.W.T.
Thomas McKay, Esq., Prince Albert, Saskatchewan, N.W.T&
Molyneux St. John, Esq., formerly Assistant Indian Commissioner, Montreal, P.QÀ
His Honor Lieutenant Governor Nelson, Victoria, B.C.
Joseph Armstrong, Esq., New Westminster, B.C.
Henry McKeniny, Fsq., St. Albert, Alberta, N.W.T.
Major Bedson, Warden, &o., Stony Mountain, Man.
Hon. Walter Robert Bown, Ex-Member North-West Council, Ottawa.
H. J. Moberly, Esq., C.E., care of Hudson Bay Company, Winnipeg, Man.
Oapt. Macdowall. M.P., Saskatcbewan, Prince Albert, N.W.T.
Nicholas Flood Davin, Esq., M.P., Assiniboia, Regina, N.W.T.
William D. Perley, Esq., M. P., Wolseley, Assiniboia, N.W.T.
Donald W. Davis, Esq., M.P., Fort McLeod, Alberta, N.W.T.
A. W. Ross, Esq., M.P., Vancouver, B.C.
William B. Scarth, Esq., M.P., Winnipeg, Man.
Hon. Joseph Royal, M.P., St. Boniface. Man.
T. Mayne Daly, Esq., M.P., Brandon, Man.
Robert Watson, Esq., M.P., Portage la Prairie, Man.
Edgar C. Baker, Esq., M. P., New Westminster, B.C.
David William Gordon, Esq., M.P., Nanaimo, B.C.
John A. Mara, Esq., M.P., Kamloops, B.C.
Edward 0. Prior, E.q., M.P., Victoria, B. C.
Jamea Reid. Esq, M.P., Quesnelle, B.C.
Rev. A. E. Greene, Grenville, Nass River, B.C.
Rev. Thos. Crosby, Fort Simpson, B.C.
W. Duncan, Esq., J.P., Metlakatla, Alaska.
Bev. E. R Young, Brampton, Ont.
Hon. A. G. B. Bannatyne, Winnipeg, Man.
George McTavish, Esq., Colborne, Ont.
Donald Ross, Esq., Ed monton, N.W.T.
His Lordbhip Bishop Worden, Albany, on Hudson's Bay, via Mattawa, Ottawa

ver.
Archdeacon Vincent, Albany, on Hudson's Bay, via Mattawa, Ottawa River.
C. B. Drummond, Esq., President Navigation Company, Winnipeg, Man.
Vice-President Navigation Company, Winnipeg.
Hugh Sutherland. Esq., President Hudson's Bay Railway, Ottawa.
Chief Builder, Athabaska Steamer, via Edmonton, N.W.l
Professor Selwyn, C.M.G., Geological Survey, Ottawa.
Dr. Dawson, Geological Survey, Ottawa.
Professor Bell, Geological Survey, Ottawa.
Professor Macoun, Geological Survey, Ottawa.
]gr. Cochrane, Geological Survey, Ottawa.
J. B. Hurlbert, LL.D., Ottawa.
Prof. Saunders, Director Expiimental Farm.
M. K. Dickinson, Manotic, Ont.
George H. Bradenburry, Ottawa, Ont.
W. J. Morris, Esq., Perth, Ont.
Joseph Finlayson, Esq., Prince Albert, N.W.T.
Eev. Z. Gascon, St. Laurent, Man.
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Edouard Rfichard, Ex-M.P.P., St. Boniface, Man.Rev. . B. M. Genlin, Box 1,236, Duluth, Minnesota.
Bufus Stephenson, Esq., Inspector Colonization Companies, Ottawa.William Caldwell Eaq., Winnipeg, Man.abert Campbell' Esq., Elphinstone, Man.Harry Hughes Browne. Esq., Toronto (7 Clarence Street).Donald MIvor, Esq., Kildonan, Man.Rev Father Seguin, Fort Good Hope, Mackenzie River.Charles Carpmael, Esq., Superintendent Meteorological Service, Toronto.

LIST OF QUESTIONS SENT TO PERSONS MENTIONED TO ELICIT INFOR-
MATION REGARDING THE RESOURCES OF THE GREAT

MACKENZIE BASIN.

With instructions to forward answers to nearest post office and a direction to
add I Onl the above lines your fnll name, occupation, residence and post officeaddress, and for convenience of reference and com arison please write in your
benfi P posite the questions, and if more space is need ed continue the answers on the
enquiy.,,epsame sheet, indicating the connection by reference to the number of the

SERIES A.-RELATING TO NAVIGATION AND COMMUNIOATION.
a a Please give in your answers ail the information which you have obtained byactual travel, or from other reliable sources, and state the particular part of the region

11rWhit Your answers rofer, and give generally the sources whence you obtained thewormation.
2. Please mentitn the portions of the varions rivers of the region mentioned

trehh you regard as continuously navigable. Give the approximate length of each
cram, with depth of water during the season of navigation, the velocity of the
ciront, etc. Give also the kind and size of steamer suitable for such navigation.

3. At 'what points would it be desirable to connect these navigable reaches by
o forrailway with other navigable reaches of the same or different rivers, or with

of la rte Purpose of affording facilities for traffic? Give the approximate lengthsScarnriage in each of such cases as will be neceseary.4. a '0 the name and general description of ail the lakes of the region which
tOi' are miliar with; their extent, depth, harbors, general suitability for navigation,
to, cnnection with navigable streams; and if no oonnection with other naviga-ion, Wbat length of road or railway, and at what points will it be necessary to make
ater©sonnection. Give also the size and kind of steam or sail craft suitable for these

5. Give ail possible information regarding the character of the navigation of the
oea eoast of this region, with particular reference to the portion adjacent to the mouthof the Great Mackenzie River, the depth of water, the average length of open water,
thecharacter of the harbors formed by the different months of the river, the navigation
o the estuary itself, and the kind of craft suitable for such navigation. Also your0'on as tO whether whaling and sealing craft, if built at the head watei s of the
t Per fe River, could descend that stream early enough and ascend it late enough

6 t Of some months of fishing near the mouth of the river.
30 inc' eOW far is the Athabasca or any of its affluents navigable for vessels drawing
for'se es Of water above the mouth of the Clearwater? Is any portion of it suitable

foealm navigation ? What is the nature of the obstructions ?
he 1* Give the same information regarding the Athabasca and its affluents below8 earwater, and is the Clearwater itself navigable for steamers ?

8. What is the character of the Great Slave River; size, depth, obstructions,.
Vlocity of current, craft suitable for navigation, etc.
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9. Give the same information regarding the Liard River.
10. Give the same information regarding the Peace River, both to the east and

west of the Rocky Mountains,
11. Give general character of the Beaver River and the lakes along the upper

part of the Churchill River.
12. Give the same information regarding the Mackenzie.
13. Give all possible information regarding Lake Athabasca, particularly as

regards its navigation and generally as regarde such of its mines, timber, fish, and
other products as are available for transportation by water.

14. Give the same information regarding Great Slave Lake.
15. Give the same information regarding Great Bear Lake.
16. If you know of any other body of fresh water such as the Lesser Slave Lake,

give all possible information relating thereto.
17. Can sea-going steamers ascend the Mackenzie ? If so, how far and with

what draft of water and during what period of the year ? 4
18. Give the Committee all information as to the steamers which are now

actually running on the Athabasca and Mackenzie Rivera,
19. Do you know anything as to the west coast of audson Bay ? If so, please

describe it to the Committee.
20. What are the principal lakes and rivers between the west coast of Huds

Bay and the Mackenzie River? What is known in regard to any of these?
21. Give the quantities of rain and the depth of snow at any or all the parts of the

Mackenzie Basin which you have mentioned.
22. Give any possible information you can as to the depth to which the winter

frosts penetrates the soit at the different places.
23. Please give any additional information upon this portion of the subject whick

bas not been elicited by the foregoing enquiries.

SEMrs B.-EXTENT oF ARABLEAND PASTOBAL LAND.

24 Indicate generally on a map or otherwise those portions of the region in
question which are alluvial and diluvial, and those which are rocky and sterile,
generally called barren grounds.

25. What is the nature of these barren grounds? Give the Committee as full in.
formation as you can as to this region.

26. Hlow far north have barley and potatoes been grown, and how far to the
east and west on various parallels of latitude?

27. How far north bas wheat been grown ?
28. How far north, east and west have the hardy varieties of Indian corn arrived

at maturity ?
29. Give the time of planting and reaping at any of the places mentioned in

your answers to the foregoing questions.
30. When does spring open in these different localities, meaning by spring the

first appearance of flowers ?
31. low long before the flowering of plants at any of these places is the ground.

fit for seeding ?
32. What is the average time of ripening at any of the places you have men-

tioned of wheat, barley, rye, oats, potatoes, turnips, Indian corn, strawberries, goose-
berries, and other small fruit?

33 What is the general character of the three growing months, June, July and
August, at all of the places you have mentioned?

34. Are there summer frosts during these three months at any of those places?
(Meaning by frost, a local white frost.)

35. Are these frosts general or local ?
36. Will the settlement of the region make it less liable to such frosts ?
37. When do summer raine begin ?
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38. What is the character of the climate of September sud October at the variousplaces you have mentioned?
39. What effect bas the intensity of cold in winter upon vegetation ?40. What is the character of the natural grasses of the country in different

pat? Compar them with those in the eastern Provinces.41. lDo s the wild pea or vetch grow in any portion of this region, and if so, atw1kat places ?maegofodfrctiotr

than the any other plant indigenous that would make good food for cattle otherthe natural grasses?
43. What is the character of the soil of the district you mention? Is it Clay,loam, Band, etc. ?
44. What percentage of the whole ares is fit for pasturage, and what ares is fit

the Production of the more hardy grains ?
45 Give your general knowledge of the climate and its effect upon plant life ?
aceze Bas inect pt, if any, is vegetation subject to in any portion of the

differ DO you know of any records wbich have been kept as to the climate of
district Ocalities, and what is your general impression as to the climate in anydiParate y0huhave spoken about ? If you have any records please attach them in a

Pa. @heet to the last page of your answers.48. d 0 the larger lakes& and rivers exert any influence in keeping off the sum-dier sud autumn frosts, giving examples, and give dates when rivers and lakes in
49r t orns of these regions freeze over in autumn and break up in spring ?
49. What are the prevailing winds of different seasons, and how do they affectb limnate ?teyafc

Wes Over what portion of the Mackenzie Basin is the warm effect of the south-WOtchinook wind feit ?
tar a n the region under consideration what attempts have been made at agricul-t2re and stock-raising, and with what results ?know a there any class of domestic animals which could find food in that region62. as the barren grounds ?

ques Wat animals now find sustenance there and elsewhere in the region inof t ,giving particular information regarding the size, habits, weight, food, value
eaouter eovering of the following animals: Cariboo, musk ox, wood buffalo, moose,k nd al other animals except those which are carniverous ?
habits 've ail informa'ion regarding the numbers, localities, quality of covering,

,ilver od rethod of capture of the following animals: Lynx, Arctic fox, black fox,
Iafusk rat., co fox, red fox, fisher, wolverine, otter, beaver, martin, mink, ermine,

the Give the amount of shipments of peltries of the foregoing animals during
56 as e years,
i 6r Please state in addition to your other answers all the information you possessif' regard to the information sought to be obtaired by Series B of these questions, andaftyou have records bearing upon the climate of the region please copy these and

foracquie to the end of your communication, and give opportunities you have hadfOr scqiring information.

SERIES C.-RELATING TO FIsHIERIES, FoRESTS AND MINES.

5the •escribe the fish existing in all the waters mentioned in Series A oflcreseuest oons, giving size, weight, quality, species, method of taking, probable8i or ecrease, and any other information bearing upon this subject.n. i tate particularly all the knowledge you possess of whales and other se&
PIroal in the nmouths of rivers or along the coast of the Polar Ses, giving localities,Probable quantities, and methods by which they are now taken.

e s ive your view as to the value of these sea coast fisheries, the class ofVesselb Suitab 0e for itspursuit, and the point from which such vessel could sail, with
21
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particular reference to the possible use of the head of navigation on the Mackenzie
]River as a starting point and depot of supplies.

60. la there timber suitable for the construction of seal and whaling craft on
the head waters of the Mackenzie River proper ?

61. Give any further information regarding the fish and fisheries of the region
which you have not embodied in the foregoing answers.

62. Please indicate on a map or otherwise the nature and extent of the wooded
region. Alto the varions kinds of trees found there; the size, commercial value,
quantity, etc. What would be the best outlet for sending this timber to market in
Se future ?

63. Are there any economie plants of small size in the forest or plains of these
regions ? If so, state locality, quantity, quality, etc. ?

64. Have you any knowledge of medicinal plants used by Indians or others ?
If so, state fully ?

65. How far west and north does the Labrador tea plant extend, and to what
extent is it used in these northern regions ?

66. What is your opinion of it as a substitute for the Asiatie tea ?
67. Please state opposite the different minerals mentioned hereunder, the

localities of any of them, the extent of the deposits, the means of export, commercial
value, and all other information regarding them: Gold, silver, copper, iron, sulphur,
sait, petroleum, asphaltum, gypsum, alum, precious atones, coal, lignite, plumbago,
lead.

68. Give ail the information you can regarding b:·ick, pottery clay, moulding
sand, marble, lime and sandstones, granites, etc. ?

69. Give ail additional information you can relative to the mineral resources of
the Mackenzie Basin which you have not given in reply to the foregoing questions.

NoTE.-The Committee will be glad to receive and acknowledge the receipt of
any smail specimens of any of the minerals mentioned, if sent from the nearest Post
Offices in packages not exceeding two pounds weight, marked "Free." These
will be placed in one of the Government offices with your name upon them and sucl
description attached to it as you choose to send with them.

SERIEs D.--GENERAL QUESTIONS RELATING TO THE MACKENZiE BAsin.

70. Give all the information you possess as to the breeding grounds of migra-
tory wild fowl; locality, numbers, species, date of hatching, time of arriving aMd
leaving, and all other information bearing upon these points ?

71. What kind of wild fowl are considered of the most value in the spring and
fall migrations. Are they in great numbers ?

72. During the migrations do these birds stop to feed in any of the districts yom
are acquainted with, and where ?

73. What is the food of the different varieties of these migratory birds during
the breeding season ?

74. Give the time of their appearance in the spring, going north, and their re-
turn flights in the autumn, going south, at different places ?

75. What is the usual food of these wild fowl after the hatching season is over?
76. Give a list of native berries and fruits in the varions portions of the oountry

that you are acquainted with ?
17. Has the natura1 pitoh of the Athabasca River any prospective value?
18. What quantity is there of this deposit ?
79. Should petroleum be disuovered in large quantities by boring wells in the

Athabasca region, what would be the best way of bringing it to market?
80., What would be the approximate cost of taking in machinery and sinking-.

say three wells to the neeessary depth to test this important question ?
81. Is there any geological evidence that would enable us to trace the gold of

4he North Saskatchewan to its probable source?
22
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82. Give ail information regarding the Indians of the district, the different tribestheir localities in the summer and winter, their increase or decrease, the epidemiodiseases to which they are subject, and ail other information which bears upon theWfood and bodily welfare ?
83. What is the food used by themi at different times of the year in differentwhalities, and to what extent have they endeavored to cultivate the soit and withwhat 8uceu? Give the localities and full information.84. Can you give any reasons for the occurrence of years of comparative'plentyand comparative scarcity ?
85. What is the cause and nature of disease which periodically kills off rabbits86. How marny varieties of rabbits are there in the Mackenzie Basin ?87. Are ail equally affected by this disease ?88. Give a list of ail of the food animais not included in your former answers,their ? cality, present and future importance, and necessity for protection or other-,wiso ?
89h What effect would the opening up of the Mackenzie Basin to civilized mnhave upon the Indians of the region ?
90. Could their labor be employed much to the advantage of employers andpotiyed and how far would such employment tend to civilize and make them self-BflPporting ?
an oT.-In closing these series of questions the Committee will be glad to receiveand mcknowledge any assistance in the way of information to bo derived from origi-al moberanda, journals or other documents, or from little known maps, pamphlets,r bearing upon the region to which this enquiry relates; and generally have torequest that yon Will add on separate sheets any information of a general or partieu-lar oharacter which is directly or indirectly within the objects of this enquiry. State

also Your Opportultities for procuring information.
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THE GREAT MACKENZIE BASIN.

MINUTES OF EVIDENCE.

SENATE COMMITTEE ROOM,
OTTAWA, 3rd April, 1888

The Select Committee of the Senate, appointed to enquire into the resources of
that part of the Dominion lying north of the Saskatchewan watershed, east of the
Rocky Mountains and west of Hudson's Bey, and comprising the Great Mackenzie
Basin, its extent of navigable rivers, lakes and sea coasts, of arable and pastoral land,
its fisheries, forests and mines, and to report upon its possible commercial and agri-
cultural value, met in Committee Room No. 2 at 11 o'clock a.m.

Captain CRAiG, farmer, of Prince Albert, appeared and was examined by the
Committee as follows:

The CHAIRMAN-As no order of questions has yet been prepared, as was the case
last year, it will be for any gentleman on the Committee to put any questions he
thinks proper to Captain Craig.

By Honorable Mr. Macdonald, (B.C.):
I think, Mr. Uhairman, as you are familiar with the run of this enquiry it would

be better that you should ask the questions as regards any information that you wish
to elicit.

The CHA1BMAN-I shall ask a few leading questions; unfortunately I am not a
practical farmer, but with the understanding that other members of the Committee
shall supplement any questions which they tbink desirable.

Capt. CiaI-Miy personal knowledge extends only to the Saskatchewan district,
and not very far north, except from hearsay.

The CHAIRMAN-I may explain to you that the draft of the questions which we
shall put to all witnesses bas not yet been approved by the Committee, but I may
perhaps read it with permission of honorable members. The first question is-and
this relates more perticularly to the questions we shall send by mail:

"In giving in your answers all the information which you have obtained by
actual travel ibere or from other reliable sources, please state particular part of the
region to which your answers refer, and the source from which you obtained them."
I have no doubt that in that northern region you will have heard a good deal. In
the order of the instructions to the Committee the navigation of the region comes
first, and if we follow that order we will require to know from you, as far as you can
give it to us, the navigation of the Athabasca River and, in addition to that, the best
points to connect the navigable waters of that river with the navigable waters of the
Saskatchewan by road or by railway.

Capt. CRAIG.-My knowledge as to the Athabasca is so extremely limited
that i am afraid my opinion would not be of any value to you. That is a question
which I feol inclined to pass over,

Q. In that case it will be of importance, indirectly, to know your estimate of
the navigability of the Saskatchewan River? A. The Saskatchewan River is navi-
gable, as regards the Main Saskatchewan and the North Branch, throughout its whole
length. The South Branch of the Saskatchewan has been navigated, but the naviga-
tion is not certain unless the water is high. It is somewhat obstructed by shifting
sandbare and other obstructions.
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By Honorable Mr. Sutherland:Q.aing c do you mean ? South Saskatcþewan ? A. The South Branch I amBpeahing Of.
Q A e there an shifting sandbars on the North Saskatchewan ? A Not to

the same extnto T ere are other obstructions which I shall spek of presently.
he settiement of Prince Albert may be said to stand midway on ihe river from itsfrouth to its navigable source, west of Edmonton, and the whole stretch westward

from aPrine Abert is urobstructed and open for navigation in any ordinary seasonfrom a date lu April intil the niddle of October.
BH Honorable Mr. McCallum :

.Qv aWhat draft of steamer do yon generally navigate it with ? A. It bas beenlavgated by boats drawing 18 inches when loaded ; but the opinion of those who
time, witualifih to jUdge is that lighter draft boats would run every day in summer

, Wthe elightest trouble, as far as Edmonton.Qt What are the other difficulties that you spoke of as being in the river, besideskhftwig Sandbars ? A. Eastward the river is obstructed by falls and rapids, the first
Grwnd Rapd oe alls. It is not a serious obstruction ; the principal obstruction is

Q. Is th near the mouth of the river.
Q. In wball very great ? A. There is a fall, I understand, of 27 feeot there.

P Iat . at distance ? A. There is a portage of about 3 miles and a balf to get
by - Would there be much trouble with the other falls above to get ronnd them
boulders .. A No. The Government has been improving them by taking outboleeot of the hed of the river.

Q. B.# Ronorable Mr. Sutherland :
t8 more a rapid than a fall ? A Yes, it is more a rapid than a fall.

. Y -hRonorable Mr. McCallum :QreThe Current is very strong in those rapids ? A. Ye, very strong. Thethrrent in tie North Branch is not so swift as that in the South Branch; consequentlytJbe Wât<1. does
Branch. not renmain high in the South Branch so long as it does in the North

tat q You cannot navigate it above Edmonton any distance ? A. I am not aware
Xd tn n a vigable any distance above Edmonton, but the boats run rogularly to
pratontoa in the season. I believe it is navigable for some distance above, buteticalft. not navigated.
are Iore a ig sandbars are the greatest trouble in navigating the river ? A. Theyfeature of the South Branch than of the North Branch.

Q.y the Chairman :is very si8jt the character of the country to the north of Prince Albert ? A, It
Shed and thar to what it is to the south for some distance out and betwejen the water
ml an the Saskatchewan and that of Englieh River or Churchill there are a greatMany lakes.

Qa YOu have said the same general character as to the south ; what do you.aeaz by that ? Plat and alluvial ? A. Yes, and interspersed with wood and bush.
QY JIonorable Mr. Almon :
B at kind of wood ? A. Chiefly spruce and poplar.

Q. -801Roorable Mr. McCallum:
er ay Of larg ? A. Yes, there are lots of sawlogs two foet in diameter.

Baw mil1 at Prince Albert.
ThU HGnorable Mr. Almon:

well, but e aw the spruce into lumber ? A. Yes ; they saw spruce and poplar m
geI2eral1y epruce.

Q.DY Honorable Mr. .McCallum:
ra4.ce is the most valuable timber you have ? A. Yes.Q. W Honorable fr. Macdonald (B.C.) :

e do at size do the logs average ? A. You can find logs two feet in diameter.They do flot average that, but they do grow to that size.
1--2 25



By Honorafle Mr. McCallum:
Q. i suppose they average all the.way from ten inches up to two feet in diame-

ter ? A. Yes. about that.
By Honorable Mr. Macdonald (B.C.)

Q. flow bigh do the trees grow without branches ? A. The spruce generally
branches down very nearly to the giound, more or less, but they are small branches,
and do not intoifore with its usefulness for sawlogs. The lumber when eut is not so
clear and free from knots as the white pine of this district, but it is suitable for
ordinary building purposes.

By Hoaorable Mr. McClelan
Q. How large is the poplar ? A. It runs up very nearly to the samo size. I

have seen it two feet in diameter, but very rarely. There is a good deal of it used
for building houbes there. The most of the settlers' houses were builtof poplar log
when settlement tirst started. There is also tamarac or larch found there.

Q. Are there different varieties of poplar ? A. Yes, we know them locally as
the smooth bark poplar and the rough bark poplar.

By Bonorable Mr. McCallum :
Q. The rough bark poplar grows larger than the other variety ? A. Yes, and

is more valuable.
By Honorable Mr. McClelan:

Q. Does ibe poplar carry its size well towards the top ? A. Yes, very well.
By Bonorble Mr. Macdonald ;

Q. Of what wood do you make your shingles in that country ? A. The shingles
are generally made of spruce.

By Honorable Mr. McCallum:
Q. The woods you have mentioned are the principal timber in that district ?

A. Yes, theso are the principal timbers. There is no hard wood except some amall
birch. There is plenty of larch, or juniper as we call it looally.

Q. 1h doces not grow as large as the spruce ? A. No, but I have been told that
thore is elm of considerable size down on the Carrot River, to the south of the main
Saskatchewan. That is merely hearsay ; I cannot speak from knowledge, never
having seen it.

By Honorable Mr. Chaffers:
Q. Where is the timber generally found ? More along the river ? A. Yes. On

the south bank of the North Saskatchewan, where Prince Albert settlement is, there
is no wood except smali poplar, fit only for fencing purposes. On the north bank it
is wooded out for several miles and the way that it seems to grow is right along the
river bank. Where I live myself, seven miles from Prince Albert, there is about a
mile deep of poplar, some of it large enough for sawlogs, and lots of it fit for fencing.
The poplar is next the river, then there is a boit of tamarao, and outside of that is
pine.

By Honorabie Mr. Alexander:
Q. How large have you seen Ppruce sawlogs ? A, I have seen the spruce two

feet in diameter. We have also a fir that we call locally " Jackpine."
By Honorable Mr. McCallum :

Q. That is not of much value ? A. It is used for firewood principally.
By Honorable Mr. Howlan :

Q But the main timber along the river is spruce ? A. Yes, and it extends
principally west. Mr. Macdowall who has a sawmili there has limits west of
Edmonton as well as near Prince Albert.

Q. Tho spruce is next the river, and thon the tamarac comes next to that ? A.
Locally the poplar is next the river and thon the tamarac. It depends on the con-
figuration of the ground. The tamarac seoms to grow in swampy regions princi-
pally.

By Honorable Mr. McCallum:
Q. What are the agriculturai products of that country ? A. We grow every-

thing that is grown here. I have been thore five years, and engaged in agriculture
principally, and in that time we have had bad years all the time, except last season.
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Q. Was it frost ? A. It was drought chiefly, and the rebellion we had one year.
By Honorable Air. Alexander :Q. Sti1i You had some good returns ? A. Yes, we could manage to live there.

y Ronorable Mr. McClelan :Can you inforrm us as to the extremes of heat and cold at Prince Albert?
cannot Opeak of the extreme cold, from my own observation, further than this,'that it basfrozen the mercury in my thermometer. Still it is very enjoyable evenat that. Doal vn

to th mids a dry atmosphere ? A. Yes, it is a very dry atmosphere. I was used
than Prince rfosphere of Scotland, although it is 250 miles nearer the north polote nc A lbert, and the mercury was never below zero like that; still we feel

Q. Is tvery confortable in Prince Albert when properly clad for it.
sometimes extremely hot there ? A. The mercury goes above eighty in the shade

therq' 1 suPPse you have plenty of mosquitoes ? A. We have a few mosquitoe

y Honorable Mr. Alexander:
Dakota rg those five years, have you experienced such blizzards as prevail in
Prince Abe. We have never had anything resembling a blizzard since I came toprople iet, and I never heard of any; and the best evidence I could give to thepeope it the old Country when writing home to them was, that I never had tothatic a grain stack or tie it down in any way on my farm. Thero is little wind at
any tme Bf the year. There is usually a little blow about April-about seed time.

Q y onorable Mr. Almon :Q.vDo your forests suffer from fire? A. They have suffered considerably sinceI have been there.
18 the tanmarac a short lived tree ? A. No, I think not.Qu c lonave you noticed it die off with a disease? A. No, there is no disease in

disease. t in nything-either in cattle, wood or vegetables. There is no potat o
Be e are entirely free from anything of that sort.
q, Honorable Mr. Alexander:

from cotan your experience there, do you think that the masses of the population
there and nd would be satisfied on going there and getting land such as you havethink theyuch a climate, provided you had railway communication? A. I should
.the farmn WOuld. I happen to know a good deal about Scotland, and I know that
thei rentj Population there is in a very bad state, and so are the landlords, because
either a re being reduced and it does not altogether make the tenant rightnd Ileither of them is satisfied.

Q. Wulonorable Mr. Almon:
question d they express themselves satisfied, even though they were? A. It in a

Q . 10norable Mr. Gowan:
Q. ow Iany years have you been in the Prince Albert district ? A. Five years.

carefully, a thou noticed the time when spring fairly opens there? A. Yes, very

last QeIn what mnonth ? A. I take my data from the seed tine; I sowed wheat
non the 16th day of April, which was a Saturday; and in the previous year

Q. RYh1onorable Mr. McClelan:face was s d that be on the f rost ? A. There was frost in the ground, but the sur-
Baciently dry to barrow.
y V onorable Mr. McCallum:

f ou had soi enough to cover the seed on top of the frost? A. Yen, quite
Suf""iciotB The frost bas a different effect there from what it has here, on the soil ?

Q. Honorable Mr. Gowan:o W tWould you say was the average time for seeding during the five yearsWerthre A. From the 16th to the 20th April.
27 a



Q. Have you noticed the flowers there ? What kinds are found there ? Are
they spring flowers ? A. I am not very much of a botanist. I see the very earliest

is something like a wild crocus.
Q. Have you the anemone ? Do you know it at ail ? A. I suppose I know it

when I see it, but I am not very well up in botany.
Q. At what 'eason does winter fairly set in and put a stop to farming operation ?

Â. Last year we were able to plough until the 10th of November.
Q. Does the frost ever go ont of the ground? A. Oh, yes.
Q. la frost not found at ail times a certain distance below the surface ? A. No.

I believe that away north, towards the Yukon-I have been told since I started
from Prince Albert this time-that the frost does not go out of the ground altogether
At any time; that it is covered with a thick coating of moss which prevents it frorn
thawing out.

Q. I am told that in the Saskatchewan district, some three or four fet under the
surface of the ground the frost never leaves, and the effect bas been benoficial, because
the heat of summer draws the moisture up ? A. It is not the case in our district.
We have vegetables, which grow very deep, such as parsnips, which grow three feet
down into the soil.

Q. How deep does the frost enter tbe ground in the winter ? A. I am not sure
that I can exactly say as to that, because I have never seen it dug into in the win-
ter; but it is all out of the ground about the time that we begin to fonce. We can-
not drive pickets ii there was any frost in the ground. The fonces there are made
with pickets and rails-zig-zag fences-and we must drive the pickets in 15 to 18
inches, and if there is any frost in the ground we could not drive them. We fonce
after the grain is half a foot high.

Q. What kind of water have yon there ? A. We have good water ail over the
district.

Q. How deep do you require to dig your wells to get pure spring water ? A. I
have a well myself which is only 8 feet deep, and a neighbor of mine has one 22 feet
deep.

Q. You reach the gravel then at eight feet ? A. No, it is a kind of white sand
where the water comes. We can scarcely touch gravel at ail except down on the
fat beside the river.

By Ronorable Mr Alexander:
Q. Ras the potato crop round Prince Albert been a success generally ? A. Yes,

every year.
By Honorable MWr. McClelan:

Q. You speak of no disease being known there ? A. There is none.
By the Chairman:

Q. No potato bug? A. No, none at aill
By Ronorable Mr. Gowan:

Q. Bas the farmer there no enemy at ail ? A. Yes, the early froat in tbe fall.
:#Y Honorable Mr. Alexander:

. 'When does the early frost come ? A. The year I went ont there, in 1883, it
came on the 24th August. Since thon I have observed it every year, and the earliest
that I have found it has been the 17th August, and the latest the 1st of September.

Q. What is the yield of the potato crop per acre? A. I think it is quite safe
to cali it 350 bushels.

Q. And turnips? fA. Double that-that is Swedes. I got first prize for
Swedes at the Iocal fair this year.

Q. Do you grow carrets ? A. Yes, I grow all kinds of carrots.
Q. What kind of carrots do you find succeed there-the red or the white? A. 1

have grown them both, and they grow very well. Ail kinds of root crops grog
very well with us.

By lonorable Mr. Gowan:
Q. Have you grown celery? A. I have not grown it in the district, but it io

grown. I have grown cabbage, beets, turnips, onions, parsnips, pumpkins and melons.a 28
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Q. And all do well ? A. All, except the last two I have named have done well.Q. The melons ? A. I am not very sure about them.Q. Do tomiatoes ripen ? A. They do ripen. I have not grown them myself, butthey ripen.
By Honorable Mr. Almon:

Q Is there an early frost that ever destroys the grain shortly after it is up ? A.W have it more or less touched sometimes, but it does not injure it-it throws it a little

bal I had some barley frozen in the spring, but it was so very heavy a croplatterly, that it all lay down.
By Honorable Mr. Sutherland:

it a.Did you notice the early frost injure the wheat any ? A. It does not injureor baly la fact I have observed that the wheat stands frost better than either oatsOr barley.

By Honorable Mr. Gowan:
Q. Where is the market for your surplus products ? A. We have not any atand we cannot sell our grain at all.
Q. What do you do with it ? A. I do not know what we shall do with it ulti-

is tely, but we are down bore now trying to get a railway to carry it away. That
the object of our being here.

By Honorable Mr. Sutherland:
Q. I notice in the papers bore that wheat was selling at $1.50 ? A. That was4t Idrnonton. The price of the best wheat (No. 1) at the Hudson's Bay Company's

aillthe Hudson's Bay Compony were the ouly purchasers, at least for cash-was
f he commencementP0 cents per busbel for No. 1, 60 cents for No. 2, and 55 cents9r INo. 3. I understand about the time we left Prince Albert they had decided to
' eda 0 the price, as the market is overstocked.

By Honorable Mr. Macdonald (B.0.) :
210 Q. How far are you from the railway ? A. I believe in a direct line we are

miXiles from Regina, but the mail line by which all traffle gocs is 270 miles.
Q- You could not possibly get your grain to the railway ? A. No, the froight
Id kili it altogether.

By Honorable Mr. Alexander:
Q With hat do you do with your surplus barley at present ? A. What I am doing
it 1s to crush it and feed it to the pigs and cattle.

By Honorable Mr. McCallum :
QhelQow do yen account for the price of wheat being so high at Edmonton,

Of whit is an agricultural country there ? A. They seem to have had a small crop
heat this year. It is a more question of suppiv and demand. It has been as

as 82 at our place. At one time before the Pacifie Railway was built, Prince
art was a centre for supplying a great part of the West Saskatchewan Valley-

1 eford, Edmonton, and northwards as well-but when the Canadian Pacifio
ay went through, they found shorter waggon routes, and Battieford now gets its

pbes from Swift Carrent, and Edmonton from Calgary. That cut off Prince
rentirely.

By Honorable Mr. Alexander:
laud. Prom all your knowledge of the surroundings there, what percentage of the
fertiles really good, fair land for agriculture, taking the barren parti with the more
rableA. In our district, immediately between the rivers, the land is not all

e, but it is all valuable either for ploughing or for pasturage.
-By the Chairman:Q. That is south of Prince Albert ? A. South of the Saskatchowan.Q. The Committee is more anxious to ascortain the character of the country

thr of the Saskatchewan ? A. As 1 mentioned before, the character of the land tole north is very similar to that south of the Saskatchewan.
q. What is the distance between Prince Albert and the nearest navigable water

iwhn I say navigable water, I mean for boats drawing 30 inches-on the Beaver
iver? A. I could not tell that.



Q. Could you tell me approximately? A. There are navigable lakes, about 100
miles to the north.

Q. Flowing into the Beaver River? A. I understand the outlet is tcwards the
Churchill or English River.

Q. That is within the district that forms the subject of Our enquiry ? A. Yes.
Q. We understand that the distance from Prince Albert to navigable lakes with-

in the scope of this enquiry to be about 100 miles? A. Yes.
Q. 'What is tb cbaracter of the watersbed between these two places? A. I

understand there is nothing in the nature of billy ground. It is more a flat, and
people who go out there can hardly tell you -which way the water flows. I believe
tihe Churchill itself is more like a chain of lakes than a river. It is very clear water.

Q. Do yon hnow whether the navigable lake that you speak of connecte with
other navigable lakes forming the chain of the Mackenzie River ? A. I believe there
is euch a connection, but I am not acquainted with it at all.

By Honorable Mr. Alexander:
Q. Are the fish of those lakes and rivers valuable articles of food ? A. Yes, the

ish in certain of those lakes are very plentiful-in Trout Lake, Gull Lake, and
several others.

Q. Are they caught of a good size ? A. Yes, lake trout run as high as forty
pounds, although that is an unusual size, and whitefish have been canght as high as
nine and twelve pounds, though that is not a usual size.

By the Chairman:
Q. Do you refer to the lakes north of the Saskatchewan ? A, The lakes be-

tween the Saskatchewan and English River-,north of the North Saskatchewan.
Q. Yon mean by the English River, the Churchill? A. Yes, the Churchill. It

is quite customary for the half-breeds in my own immediate neighborhood, to go out
every winter on sleighs and stay two or three days and come back with loads of fish.

By Honorable Mr. Gowan:
Q. Do the half-breeds of your neighborhood apply themselves to farmirg at all ?

A. Yes, more or less.
Q. Are they successful ? A. Some of them are. They have been more given

to freighting and fishing and hunting than to farming hitherto.
Q. Are they teachable-are they willing to profit by the knowledge and experi-

once of others ? A. Yes, a num ber of them are well educated men and are quite up
to date in their ideas. They are not all so. Those who live in my immediate
district are Englih speaking half-breeds. On the South Branch there are a great
many French speakirg half-breeds.

By Honorable kr Alexander:
Q. Would hardy breeds of sheep be successful there? A. Yes.
Q. What breeds would be best adapted for the country ? A. We have merinos

and southdowns.
Q. And Leicester ? A. Yes, I have a few of all these kinds myself, and crosses

of them.
By Honorable Mr. Almon:

Q. Do you not find the bears and wolves troublesome? A. The wolves kill a
few of them.

Q. Many ? A. Not many. I had three killed this winter.
By Honorable Mr. Macdonald (B.C.) :

Q. Do you find a market for the animals you feed ? A. No, the local market i%
overstocked. Just before I left beef cattie, three years old, fit for killing, were
offered for 835 a head and not finding purchasers?

Q. What would that be by the pound live weight-2 cents? A. I suppose so?
By Honorable Mr. Gowan:

Q. What kind of wolves have yon there-large or small ? A. They are chiely
small wolves, but there are some large wolves that we call wood wolves. Foxe0
have been numerous this winter and that we understand to be due to the scarcity of
rabbits. The rabbits in certain years increase enormously and you can kill hundreds
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if you have a mind to do it everywhere, and it bas been found by those who have
been there for years that they scem to die out in some way once in seven years.

By the Chairman:
Q. What is the cause of that ? A. It seems to be a disese. I have seen some

that had a kind of swelling about the throat. That is the ouly way it eau be ac-
eounted for on reasonable grounds I think.

Q. You have spoken of the timber north of Prince Albert and within the region
of this enquiry. How far north of Prince Albert do people bring sawlogs down T
A. They have not got them far out yet, because it bas not been necessary.

Q. How far out could they eut them? A. They could eut ibm i tancy 20 miles
Out. There are two creeks that they float them down, Red Deer Oreek (but that is
a very common name and does not convey anything) and Sturgeon Creek. Logs
have also been cut since the settlement was first made on ome islands in the river-
Gunn' s lsland, Badger Island, and others.

Q. You were speaking of the frost, and you said, if I remember right, that you
had frost somaetimes as early as the 17th of August ? A. Y es ; that is the earliest I
bave observed personally.

Q. You have mentioned also that wheat was often put in on the 17th of April?
A. Yes.

Q. That would be 94 days between the placing of the seed in the ground and the
frat frost? A. Yes.

Q. Do you know any variety of wheat that will ripen within that period? A.
ln dry years, such as we have had-take 1886 es the most recent-it did ripen
Within that time-the Red Fife.

Q. lave ycu made any cxperiments with the Russian wheat, that the Govern-
ment have been distributing through the Experimental Farm ? A. No. Ihavehad
sanples of Ladoga wheat sent mo this spring to exierirmenît with.

Q, What is the period necessary for the growth of this wheat ? A. They claim

that it ripens 10 to 14 days earlier than Red Fife.
Q. li that case, if it were true that wheat sown on the 17th April would be

r46 that mary days earlier, it would be in no possible danger from early frosts?
A. No; that is ail that is wanted.

Q. What is the effect of frost upon the agriculture of the region-I meanu by
that the deep penetration of the frost, whether it affects the growth of plants, to your

nIowledge, or whether instead of that it is an assistance to their growth in years of
drought ? We want that from you as a practical farmer? A. Do you refer to the
growth of cultivated plants?

Q. I do ? A. The only grain that is really damaged by frost seems to be wbeat,
and In certain years there is no doubt whatever that it bas been more or less
darnaged by frost.

he I mean the wirter frot; what efect bas the deep penetration of that upon
the growth of wheat? A. We think beneficial. The theory is-and I fancy we
have seen it in practice-that the ground being quiekly frozen, and as I explamned
in the early part of this examination we sow on the frost, ploughing our land in the
fa " ea harrow it mach sooner than we can plaugh in the spring and get the

d Itn, and the gradual thawing of the frost supplies moisture to the plant, and by
the time that is exhausted in the natural course of thirigs we expoct to have ramns,
,ad generally speaking we have them in the spring. There is a unanimous belief
that this deep frost is an advantage to grain growing.

I ' Q. Icming out of the ground, bas it the effect of breaking up the soil ? A.
nt1ever heaves at alL.

e Qe Q. I mean does it pulverise the soil in coming out ? A It has no noticeable
b'oet on Ploughed ground at all. Very often we have this chinook or south wind
thlof"ag and it leaves without creating slush or a flood. It leaves a slippery coat on

e surface, and very soon after the snow disappears, and the ground is harrowed
Very eaily.

. ave you seen the effect of the chinook winds as far west as Prince Albert'?
'.es; it is very marked.

A. 1888,51 Victoria.
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Q. And how far north? A. I cannot say as to ilia, l doos go north, and we
bave been toid by thote .who have travelled in tho Peace River country, reliable

nen, that the climate there is quite as good as ours, although it is considerably fur-
ther north. I have not been there myself and I only speak from hearsay, but I get
tny information from reliable persons.

Q. I thirk I am speaking the feeling of the Committee when I say that the in-
formation you have given of your own knowledge is very valuable, but we do not
wish to confine you to that. You must have had conversation with HRudson's Bay
Company men, missionares and others living north of you, and you are quite at
liberty to make statements giving information derived from such sources ? A. I
have beard that spoken almost universally of the Peace River District by men who
have been there, Hudson's Bay Oompany's servants and others.

By Honorable Mr. Alexander:
Q. It the absence of a railway, what employment could laborers expeet to receive

at Prince Aibert now ? Would there be much employment for agricultural laborers
comning from Eogland, Scotiard and Ireland now ? A. The thing bas come to be in
a difftrent position this year from what it was before, but up to this laist crop and
while this et op was being taken off the ground, there was a scarcity of agricultural
laborers. It is difficult to hire men, and the common wages paid in our district was
430 per mouth and board-that is practically S1 a day and board.

By Bonorable Mr. Gozoan:
Q. You have referred to summer frost hurting the wheat: does that same frost

which injures the wheat affect the potato or the beet ? A. It does not affect the
beet, but it does atleet the potato, so far as the top is eoncerned, but the potato is
generally nearly ripe.

Q. It is only partially injurions ? A. It is a temporary, not a permanent injury.
it does not injure the tuber, but bas a sensible effect on the top.

Q The beet is usually considered more tender with us and we find that a frost
which affects the beet serionely does not injure the potato so much ? A. I bave not

ound it so. 1 grow beets of several varieties, and last year 1 allowed them to remaiù
on the ground until they were almost frozon in. In the case of Swedish turnips they
wore actunlly fri zen and thawed two or three times but they were not injured at ail.

By RHonorab<e Mr. McGlelan:
Q. You spoke about the value ôf wheat; what is the market value of potatoes

and e1ber vegetables ? A. Tne highe.-t price L have seen potatoes bring there since I
went to the districi, was 81 a bushel. I hat was a year when there wasa mall crop.

Q That is the local market? A. The local n.arket entirely. I think- they were
1.25 ulumately, or rsomething like that. This year the crop, like other urops, was

large ar d there was no outiet for them almost at ail. The price began about 40 ets.
a bushel, and was down I dare say to 15 ets. a bushel, paid to those who ohoose to
oeil. I had a cosiderable crop myself and did not know what to do with them. I
ruade an outside cellar and put 300 or 400 busbels in there and fed tao balance
of them.

Q. You would cons der, I suppose, from the tendency of your testimony, so far
as the Prince Albert District is coùcerned, that cattle feeding would be, after a11, the
most per manent and profitable business for the farmer ? A. There is a' certainty in
it There is no risk ; wu have no di6eases of cattle. We do not profess that cattie
can winter ont there the way they do at Calgary. Ranching on a small scale,
providing winter feed for the cattle, is very safe. There is never any trouble in
wintering at ail.

By the Chairman:
Q. What io Ibe population of Prince Albert settlement-taking the settlement

as Fort à la Corne-that is, Prince Albert and the adjacent settiements -whatt is the
farming popuation ? A. The population, the municipality included, is put at about
5,000. I believe it is something over that.

Q. You notice on this map the lino of the Manitoba and Noith-Western Railway
indicating that it is located a certain distance. Supposing that railway had beèd
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built before you put in the crop last year, with the knowledge you possess of the
Yield-supposing these people could have found a iarket, how muoh grain, whaxt
and other cereals and root crops fit for exportation could you have raised in the d-is
trict You mentioned ? A. I should estimate-it is a mero guess however-that the
present population, with a ycar's notice, might serve the local market and export
something like 100,000 bushels of wheat alone. I have only thought of it as a rough
guess.

Q. IHow much of cereals of all kinds ? A. The yield of oats and barley is larger
than of wheat, but I premise that we -would have to have a year's notice to
prepare. The reason why I say so is only half the ground has been cultivated-
that je broken up and cultivated and gone back-only about one-half bas been
an Use during the last year or two. This plethora that was to take place was fore-Been, and thoughtful men did not put in large crops, but the present population
COuld double their output at once almost.

A. That je to say the ôats and barley would be double the quantity of wheat?
Yes.
Q. That is a'rough estimate of 300,000 bushels ? A. Yes, with a year's notion.
Q. ow far in the directionof Prince Albert bas the railwayalready been built ?

STo Langenburg, 180 miles from-the ju:ction with the Canadian Pacifie Railway.
Q. Ilow far is that from Prince Albert? A. In a straight line it je 270 miles.
Q. B the surveyed li ne? A. About 300 miles.

. Q. When do you hope to have that railway into Prince Albert? A. I am afraid
8 ot o much "hope " as despair that .has taken possession of us.

By ILnorable Mr. A!mon:
Q. When you went there in 1882 what was the population of the Prince Albert

dstrict ? A. It has increased somewhat, notably in the town, but the population in
the surrounding country bas not increased except by natural increase. That is to say
thre bas been very littlA immigration.

By Honorable Mr. Gowan :
Q What about the health of the locality ? A. It is a very bealthy plhco?
Q low many doctors have you? A. We have two.

By Honorable Mr. Almon:
Q. And how many lawyers ? A. We have five or six of them.

By Honorable Mr Gowan:
Q. Are there any diseases peculiar to the place ? A. No, I am not aware of any

at AIl. I know my own family have been very healthy.
By Honorable Mr. Almon :

.Q. Is there small-pox among the Indians or half-breeds ? A. There bas been
o ii1 tation of it since 1 have been there. I believe some of the half.br<eds and

Indians are not of robust constitution. Scrofula seems to prevail among t beu to
sOmfe extent.

By Honorable Mr. Alexander:
. Q. What about the probable supply of fuel in the event of a large population

@n in there ? I suppose you will depend upon coal ? A. Coal is at present
Aorked at Edmonton. Thbere are also indications of coal immediately below Prince
Albert, and we are told that it is to be found to the north.

By the Chairman :
Q. At what place ? A. I believe on the Athabasca and the Peace River there

are indications of it and also of minoral oil or petroleum.
.Ras asphaltum been found ? A. Yes.

Q. nd sait ? A . Yes
.nd gypsum ? A. Yes ; I believe Bo. We have heard of all these from

PeWho have been there.
home9.HRave brick and pottery clays been found ? A. My colleague who bas gone
ina ays ho bas seen moulders' sand on the Saskatchewan. It is a valuable article,onuch as it ie found in very few places on this continent. There are also indica-

it h iron near the Saskatchewan. There are springs very much impregnated'wth ron.



Q. Have you beard of sulphur being found round the Athabasca? A. I bolieve
I have beard of eulphur, and I have seen gold that came from there. I also saw com-
ing down ibis time a man, at one of the stopping places on the prairie, with
mamples of gold quartz that he had brougbt from the Yukon, 200 miles within the
boundary-that is in the region covered by your enquiry.

Q. I once had a specimen of amber from the neighborhood of Great Silver Lakeé
It was got on one of the Franklin expeditions. Have yon heard of any being found ?
A. No.

By ionorabte Mr. Macdonald:
Q. Have you hoard of lime or gypsum being discovered ? A. The lime used

in the district of Prince Albert is made altogether from boulders. There is a large
deposit of boulders on both aides of the river exactly on the fiat at which Prince
Albert is built, and although there is a considerable quantity out every year and
burnt, it never seems to decrease, and on the Red Deer Hill, which is a small eleva-
tion between the rivers six miles from the town of Prince Albert, limestone is dug
out in detached piece-. It is not stratified

By Ronorable Mr. McClelan:
Q. Does it make white lime when it is burnt ? A. Yes.
Q. How about gypsum ? A. I do not know that it is found tbere at all.
Q. la freestone found in that count ry? A. No; we have no rocks of that kind

at aIl.
By the Chairman.

Q. The soil is all alluvial ? A. Yes.
Q. Have you reason to believe that that character of soil extends a considerable

distance to the north ? A. Yes; as far as I understand from travellers, surveyors
and freighters the soil is very mueb the same.

Q. Do you know anytbing, from reliable information, of this immense region
ealed the barren grounds ? A. No; it seems to be very much unknown to those
mwho are in our distriet. As to the Mackerzie River, we have parties resident in
Prince Albert who are very capable ot giving information. I remember one man in
particular who I tbink wnuld give you some interesting information-Mr. Andrew
Flett, of Prince Albert. le was 40 years on the Mackenzie River in the ludson's
Bay Company's service. He is married to an Indian woman, and they are both very
intelligent. Speaking of the coal on the river, it is so easily mined at Edmonton
that the price is very moderate. It is sold in Edmonton, delivered there for SL.',
per ton. It could be freighted all over the river district.

Q. What is the rate of transportation from Edmonton by river ? A. There is
none brought down. It is brought as far as Battleford.

By Bonorable Mr. Macdonald;
Q. What is the qu8lity of that coal ? A. It is pretty good.
Q. It is soft coal, of course? A. Yes.
Q. la there much slate or shale in it ? A. No; it seems to burn very clean.

Itdoes not give much flame.
The Committee adjourned until to-morrow.

WEDNESDAY, 4th April, 1888.
Dr. HUGH BAIN, Prince Albert, N.W.T., called and examined.

By the Chairman:
Q. You were present yesterday, I think, when we informed Capt. Craig thet

'while we would like to have evidence derived from actual observation and travel
tbrough the country, yet we wished to obtain information all the same even if it
came from other sources that you considered reliable; se that we will not confine you
to that portion which bas come directly under your own observation. You were
present to-day when the list of questions was read to the Committee ? A. Of course,

i1 Victoria. Appendix (No. 1.) A. 1888,
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eéarly all these questions refer to the Mackenzie River country, and of that country-
] bave no Personal knowledge. We in the Saskatchewan country are merely on theVery verge of that great territory, and I can really give very littie information.

q fAh we bave not yet got in print the class of questions referring to the agri-
Ommitte the district, we will proceed as we did yesterday by any member of the

acquainteede asking you for information regarding the locality with which you are
acquaint and beyond Prince Albert to the north especially. In what part of theNorth.Wes't do you reside ? A. I reside at Prince Albert, N.W.T.

Q l long bave you lived at Prince Albert? A. About eight years.Q To what extent east, west and north have your travels extended ? A. East-Ward on the Saskatchewan I have been down to the mouth of the river; westward
0 the Saskatchewan I have been only a short distance past Battleford. In a north-*1ly direction I have been, perhaps, 100 miles, more or less, north of the river.
the nor ill You state to the Committee generally the character of the country to
agicrth of Prince Albert, mentioning specially the character of the land suited for

agricutre,1 the timber, the fisheries, and any metals that you know of ? A. Im-da tey north of us we have a large belt of timber, chiefly spruce, and also a goodeal of POplar. As you proceed in a north-westerly direction you come into a veryRue open
country, plains nterspersed with bluffs of timber, a country very well

are, for grazing certainly and in all probability for grain growing as well. There
of se-eral Indian reserves up there. To the north in the immediate neighborhood

a Prince Albert there are three Indian reserves, and the Indians on those reserves
bave proved that the land is quite suitable for agriculture, as they are really the
ost Prosperous Indiens we have in the Saskatchewan district. Atahkacoop, chief

lo Oe Of the reserves, and Mistawasis, chief of another reserve, they were the two
Te chieftains during the rebellion. The third reserve to the north is Petaquaoua.
They b ians on theso reserves a-e al succeeding fairly well. For several years past
thy rave raised quite a quantity of grains of different kinds-wheat, oats and barleyalsd roots. They have quite a large amount of stock in the way of horned cattle andaso hatlumber of sheep, and have proved the adaptability of the country as far north
a, that, at least for agriculture.

RBYllonorable Mr. Almon:
. Ow far north of Prince Albert did you see agricultural products growing ?

L 'aLcy about 100 miles north- as far north as I was in fact-away up on Devil's

th ea It night be suitable to grow these products further north ? A. Of course
earc grown further north-at Green Lake and other places.

By Honorable Mr. Howlan :
.But you have been no further north ? A. No.

By the Chairman:
are .d can you give us a list of the grains, roots, fruits and grasses that you know
arproduced CO1 miles north Ôf Prince Albert? A. Wheat, oats, barley, potatoes,parrdip. nearly all the small garden stuff that is to be found; carots, peas, beetsaind garden stuff generally that is grown. In the way of fruits they have the smallberne, strawberries, raspberries, cranberries and these saskatoon berries are to bethed in abundance; and then we have the same quality of grasses that we bave in
grw it ]ediate neighborhood of the Saskatchewan River-prairie grasses that are

q Have the Indians tried the hardy variety of Indian corn ? A. They have a9ecies Of corn-small corn-that they grow and are able to bring to maturity.
t .I o you know how much further north that kind of corn bas been broughtlrmaturity ? A. No; I cannot answer that.

,&y Honorable Mr. Amon ;
A. t < yhen YOU say that corn cornes to maturity, do you mean that it hardens ?

oes mot ripen-at least I have never seen it ripe.
q E onorable Mr. Howlan:

forest j hut at distance north of Prince Albert is this timber belt? A. The true
touches the river at Prince Albert, north of the river.

35 la
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Q. How far does it extend along the river? A. It does not extend far westward;
it goes more in a north.west direction from Prince Albert. To the eastward for
some distance east of Prince Albert, down to the Forks, a distance of about 30 miles,
the land is very good; and from that down to some place about Fort à la Corne, the
land is very good. East of that along the river, the land is very low and swampy,
what I bave seen of it, and so far as I have been able to learn from those who know
of it, it is quite unsuitable for cultivation.

Q. Are there any indications of coal ? A. Indications of coal have been found
around Prince Albert, but no tests have been made, and it has not been developed at
all.

By Honorable Mr. McCallum:
Q. Are there any lakes north of Prince Albert within a distance of 100 miles

morth ? A. There are a great many lakes. The Indian reserve of Atahkacoop is on
Sandy Lake.

By the Chairman:
Q. Sar:dy Lake is distant how far from Prince Albert? A. I suppose Sandy

Lake would be abouti5 miles. I have been some little distance north of that, to a
lake further north.

Q. Do the waters of that lake find their way northwards into Churchill River?
A. I faney fnot; I will not speak positively.

By Ronorable Mr. Alexander:
Q. What is the most extreme northern point you have been ? A. About 100

miles north of Prince Albert.
By the Chairman:

Q. The waters of those lakes find their way into the Beaver River ? A. Yes.
Q. Is there a chain of the Beaver River and lakes through which the Hudson's

Bay Company used to transport four ton boats ? A. Yes.
By Honorable Mr. Alexander:

Q. Is there any white population in the region 100 miles north ? A. Yes,
there are quite a number of families of half-breeds and a few white settlers round
those lakes.

Q. Do any of these families cultivate potatoes 100 miles north of Prince Albert?
A. Yes.

By the Chairman:
Q. Can you give us a list of the fishes of that northern district ? A. The flish

that are generally found there are the whitefish and lake trout.
By Honorable Mr. Alexander:

Q. How large are the whitefish ? A. They will average perhaps 3 lbs.; but I
have seen them weigh up to 12 Ibo.

Q. Of good quality ? A. The finest whitefish I have ever seen in my life. They
are botter even than those from Lake Superior.

By the Chairm an :
Q. What is the variety of trout ? A. Lake trout, weighing from 5 lbs. up to 40

lbs. I have frequently seen them weighing 25 and 30 lbs.
By Honorable Mr. Alexander :

Q. They are a good nourishing food ? A. Yes.
Q. What is your opinion from what you have observed altogether of Indian

tribes of the practicability, in the course of time, of bringing those Indians and their
children to cultivate the soil ? A. Judging specially of the Indians from these
reserves on the north of the river, I certainly think they could be trained to agri-
culture.

Q You think that in the course of thirty or forty years the descendents of the
tribes there at present could be brought to tarm successfully ? A. Yes, I an fully
of that opinion, judging from what I have seen on those reserves. The finest barns
that I bave seen on the whole Saskatchewan country are to be found there. They
are built of course by the Government, but the Indians appreciate them and are care-
fui in the management of their stock, and are endeavoring to farm and have been
farming with fair success.
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By Honorable Mr. Almon :
plain W Whore were those Indians brought from to the reserves ? A. From the

Q. Iow far south from that ? A. Of course, the plains come right up to Carle-
ton Candeton Used to be, in the days of the buffalo, the headquarters of thosel.dians, and they used to hunt southward several hundred miles.
A. Yes ir occupation prior to the extinction of the buffalo was that of hunter ?

Q By Honorable Mr. Alexander:
farmersYou think that half-breeds can in course of time become perfectly successful

? A. Certainly.Q The French as well as the Scotch half-breed ? A. Certainly.
By îRonorable Mr. Almon:

Q 1how many years are the Indians settled on those reserves ? A. I should
"Y tght Or ton years, or something about that. Those Indians, on those reseives,
Wore rO few Indians in the Saskatchewan district who remained loyal during the'WhOle roellion

q. They are all Christians, I suppose? A. Yes. Missionaries are stationed on
thre reserves.

By Honorable Mr. Alexander:Q. You have had perhaps a botter opportunity than many other men of obser-Voug the indians; what would you think of the policy of the Government, finding
oit sections Upon more northern rivers, where the climate and soit will admit ofotheir P otatos and the coarser grains and transferring many of those tribes from
wit trosent reserves to where they will combine all the advantages of agriculture

Wibt the hunting of the larger animals which are to b. found there, the moose andoariloo and abundance of fish ? Do you not think, if that could be done, the IndiansWould bO happier and better, and that it would be a sound policy for the Government
to try the experiment ? A. I believe that the Indians would be happier, but I do
'lot think that it would be the best way to make farmers of them. I believe that the
more the Indian is disassociated from hunting the botter it will be lor the Govern-
M'ent if the polhcy is to make a farmer of him.

Q. It Would be only leaving it to their choice. Supposing a fow from different
trbo were to be offered their choice ? A. It would be their choice no doubt, if itWoer subimitted to thom. The Indian prefers hunting to farming, but hunting isn0w F0 Precarious that ho cannot make a living by it, and it would demoralize him.

By Honorable Mr. Almon ;
other ? Dothe Indians on the reserves have different tribal languages among each
marria A No, they all speak the same language and there is more or less inter-
see18e o among them. One great objection to having the Indian on the reserve, it
laz to me, is that the industrious man is to a certain extent handicapped. The
aong atthves to a very great extent on him. There is a sort of community of goods

BY the Chairman :
Mo '.Wo wish to elicit from you some knowledge of the climate of the region
. cf Prince Albert; what can you tell us about the different seasons of the year
rthe POlng in the spring, the commencement of cultivation in the spring, the
Aprilg of the grain and summer frosts? A. Spring opens generally some time inPnil eand from the middle of April, until the first week of May ploughing is com-
first *'ek larvesting is generally done from the second week of August until the

t Wek in tomber. The summer frost is generally found there from the second
to tho third wee, in August. That is my experionce in the last eight years.onQ. Oes this apply to the country north of Prince Albert? A. This is the
coulatry north of Prince Albert country-not the Prince Albert country.
A. es, hat appies to the country as far north as you have any knowledge of ?
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Q. What length of time does it take barley and wheat to ripen in that region ?
A. I have frequently heard it stated that wheat will mature in 90 days. I have not
,much knowledge of farming. Barley would ripen in somewhat less time.

Q. Has any of the seel wheat procured from northern Russia been tried in that
district ? A. Not yet. Some will be tried this coming year.

Q. Do you believe that this Russian wheat, if it ripons in 84 days, as stated, will
always be a successful crop in that region ? Will it always evade the autumn frost ?
A. Judging from my experience of eight years there, if we can get wheat that will
ripen ten day.s earlier than the varieties we have been trying it ought to be as sure
a crop as in any part of Ontario. Daring the eight years I have been there with
the exception of one year, there was no damage from frost early in August.

Q. How does the cold of this region compare with the cold of Prince Albert?
A. Of course the thermometer shows a greater degree of cold in this section, but not
any greater than I bave seen in Winnipeg.

Q. What is the character of the climate in September and October ? A. Gener-
ally very bright, clear, open, enjoyable weather.

Q. What is the length of time stock require to be fed in winter ? A. Of course
fron the time the heavy snow falls until the spring, and that time varies a good
-deal; as a rule, I should judge fron Novomber until March.

Q. About what time do the rivers anct lakes of that northern region close ? As
a rule, in the early part of November.

By Honorable Mr. Alexander :
Q. During your experience there have ycu seen any year that the cropa dii not

ripen from the want of sufficient heat ? A. There bas never been a complete failure.
By Honorable Mr. Almon:

Q. Are the Indiana as long lived since they have g yne on the reservations as
they were when hunting ? A. No, I do not thiUk it.

Q. Is there much consumption amongst them ? A. A good deal of consumption
and scrofula.

The Committee adjourned at 12 o'clock until to-morrowé

THE SENATE,
COMMITTR RooM, No. 17,

Dr. BAIN, re-called. THURSDAY, 5th April, 1888.

The CHAIRMAN-Your very interesting evidence of yesterday was broken off at
the point where you wero describing to us certain roots, fruits, grains and grasses
which are grown by the Indians to the north of Prince Albert. As we have not yet
printed the list of questions so as to give them to you in order, we will commence
these questions by directing your attontion to the grains which are upon the table in
bottles. The firt of these is wheat from the Mission at Fort Chipewyan, latitude 58,
longitude 111; reaped August 27, 1885; weight 68 lbs. to the bushel.

The second is black beans from Danvegan, latitude 56, grown by the Rev. Mr.
Tessier in 1876.

The third is wheat and barley fron Dunvegan, on Peace River, latitude 56,
longitude 118.

The fourth is oats frnm Lake St. Anne, 60 miles north-west of Edmonton, and
in the Mackenzie River District.

The fifth is wheat from the same place.
The sixth is barley from the same place.
The seventh is Fyle wbeat from near Edmonton, grown in 1879.
The eighth is club wheat from Edmonton, grown in 1879.
The ninth oats, the tenth and eleventh barley, the twelfth and thirteenth wheat

from Fort Saskatchewan, near Edmonton.
a 38
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I may say that all these specimens, with the exception of one, arc fron withid
the district which is the subject of our enquiry, and I direct your attention to these
grains to ask you how they compare with the grains that you described to us yester-
day as having been grown by the Indians at a lake on the northern side of tho Sas-
katchewan watershed

Hon. Mr. MAODONALD (B.C.)-Is this within the Mackenzie River Basin?
The CuAIRMAN.--Yes.
lon. Mr. MoINNIs (B.O.) -Whero do you claim the Macker zie River Basin beginsiThe CHAInMAN-At the south, at the hoight of land between the streams that

flow south to the Saskatchewan and those that flcw north to the Athabasca River,which is the fountain head of the Great Mackenzie.
Dr. BAIN-These samples resenible very closely the grains which we grow in

the Saskatchewan District, even among the Indians. I im not a plactical farmer
and I cannot speak with the weight of authority on the subject. I bave seen grainquite as good as any of these samples grown in the Saskatchewan country. This
ample of wheat, weighing 65 lbs., judging from the weight, is a very good sample,but it is a very common thing with us to have wheat weighing to the measuredbushel 63 and often 69 lbs. The other grains resemble very much in character the

grains that we have on the Saskatchewan.
Q. I might explain to you that the package which you had in your hand is partof the sample of wheat which took the prize at the Centennial Exhibition, and is

from Fort Chipewyan, which ij sorne distance down the Mackenzie River. It weighs
68 be to the bushel ? A. The oats and barley are certainly no botter than what wehave seen on the Saskatchewan grcwn by the Indians on the reserves north of theriver. That sample of wheat is betior than any I have seen on those reserves, but Ihave seen quite as good grown in the Prince Albert District.

By IÎonorable Mr. Bolduc:Q. Do Yon know what quantity of barley is usually raised to the acre in yourdistrict? A. Not being a farmer, I only speak from hearsay; but I suppo>e about50 bushols to the acre is a very good yield.
By Ronorable Mr. Sanjord:

Q What is the average yield of wheat there ? A. It varies very much fromyear to year; but in a good year we would have 25 buthels to the acre. In some ofthe dry years of course it i very much less than that.
By Honorable Mr. McInnes:

q llow Often have you a good year ? A. We have sometimes two or three dryseasone in succession, and the yield of those years, of course, is small; then there
are sometie feor five or six yearg in succession that we h ave wet seasons, and duringail that period we have very guod cropfi.By Honorable Atr. Sanford;

Q.eThen your average yield is lighter than it is in Manitoba? A. It variesthere the same as with us. In dry seasons the average is very much reduced. Iam speaking of course of the average. We have had cases where it bas run up to 40and even to .0 bashels of wheat to ihe acre, but I am speaking of the general aver.age. With us farming is not, perhaps, carried on as well as it is in Manitoba. Wehave a great many men who had very little knowledge of farming-who had been
freighters and hunters, and have gone into farming only recently, and are not farn-ing as well as.many of the farmers in Manitoba, and on that account the yield wilieot b. as great, of course, as the country might produce.

By Honorable Mr. Bolduc:
Q. As a rule do you have very serious frosts? A. As a rl we do about theweek in August-that is, judging from my experience of eight years.By Honorable Mr. .McInnes :QvtDuring the ei ht years that you have been up there how many really goodarveste have you ha , where the wheat crop averaged 25 bushels to the acre ? A.lun four 0f the years.
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Q. Were those years good years in succession or alternate ? A. We had three
years in succession, and then last year.

Q. Yon are speakinz now of Prince Albert? A. Yes.
By Honorable Mr. Sanford :

Q. What is the average yield of oats there ? A. I suppose, on the averagO
from 50 to 60 bushels to the acre.

By the Chairman:
Q. What diseases prevail among the Indians to the north of the Saskatchewan?

A. The chief constitutional diseases that I found amongst them were consumption
and scrof nia and a small amount of syphilitic diseases, but not to any great extent.
Then among the other diseases, about the most fatal disease that they have had the
Jast two years, bas been measles. It bas carried off a great many of them. They
contract the disease ; it spreads among them ; they expose themselves to the cold,
and then suifer from complications, and a great many of them die.

By Honorable Mr. Turner:
Q. Does it prevail amongst the adults as well as children? A. A great deal of

it is amongst the adult population as well as the children. Skin diseases are quite
common amongst them. They suifer a great deal from different forma of disease
wbich are chiefly of a scrofulous nature. Scarlet fever bas been among them, but
not in the time that I have been there.

By Honorable Mr. McInnes:
Q. Does small-pox exist amonget ibem ? A. It bas .ot been among them dur-

ing my time there, but in 1871 ana 1872 it prevailed very extensively, and carried
off immense numbers of them.

By the Chairman:
Q. Whon I was a young man, like yourself practicing in Manitoba, I found that

the Indian method of treatment adopted was the cause of making fatal very many
such minor diseases as measles, scarlet fever, &c. I found that the sweating lodge
was one of their griat resources. If a person was attacked with measles, they would
treat bim ae if suffering from any other case of fever. They would put him in the
sweating lodge, heat him up to a very great heat so as to induce a profuse perspira-
tion; ihen take him out of that and plunge him into the coldest stream they could
find, with the immediate effect of preventing the erruptive fever from coming out,
followed by death. Has that been your experience ? A. To a limited extent, the
same treatment is carrikd out with the sane results; but from what I can gather it
is not as much used now as it was fo.rmerly.

Q. W bat medicinal appliances are in use by the Indians-I mean what indige-
nous medicinal plants ? A. I can hardly answer that question.

Q. What are their methods of treatment of those diseases that you have de-
acribed their being subject to? A. The sweating lodge that you have just mentioned
is yet not an uncommon method of treatment. They use a great many infusions of
roots that they have-I really do not know what many of those rootb are.

By Honorable Mr. McInnes :
Q. Do they ever bave recourse to charms and incantations ? A. That is not in

use with the Christian Indians at ail.
By the Chairman :

Q. Have yon noticed the blood root growing in that district ? A. Yes, it is
quite a common plant with us.

Q. Do the Indians use it as we use the radix serpentaria ? A. I am not aware
of it.

Q. Have tbey the gentian root ? A. I cannot tell you.
By Honorable Mr. McDonald (Toronto) :

Q. I notice occasionally records of the deaths of very old Indians; are they, as
a rule, a very long-lived race ? A. Not at ail.

Q. I suppose you regard the diminution in the length of life as being superin-
duced by the introduction of many of our own vices amongst them? For instance,
consumption I suppose is really the disease that fôllows from their connection with
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the white man ? A. To a certain extent, of course it does. The shortness of life,too, ie due a great deal to the circumatances under which they live. In olden dayathe Indians Of Whorm I speak lived on the plains, and had an abundance of Iresh
am No bey are to a certain extent living on the rations supplied them by the,

iorneirh bit cn and flour-they live in houses, and they are not very clynlyin teir habite. The fresh meat, and tileir roving life, moving about in tents, addedto a certain extent to the longevity of the Indian.
itQ* I SUPPose all the deterioration incidental to syphilis is the result of contact

with the White man ? A. Certainly.. Altogether ? A. Yes, I may gay altogether.
By Honorab!e Mr. Mcinnes :Q. Do you treat many of the Indians out there ? A. Yes.QIs i, Or is it not, your experience that a very large percentage of the cases of

i0 hsnPtion and serofula are really inherited syphilis ? A. No, I cannot say that
iL bas been My experience. Of course I have seen many such cases, but I amn not,IprIeparcd to bby that the majority of the cases were due to inherited syphilis.Q. I know that that is my experience in British Columbia-that it is the most

prollie cause of the dying out of the Indian population there. I have no hesitation
at ail in sayig that the vast majority of deaths among the Indians is due to inheritedyphilis, anecially along the coasts. Of course it manifests itself in dillerent forms,
but 't e ail be traced back to that cause. The Indian is dwindling down and isdooned Ffty years hence there will scarcely be any of them leit ? A. Syphilisi ouany cases, doubtless explains the cause of certain forma of scrofula that arefound a;ionget dium. Exposure, want of proper food and an absence of cleanlinessaud chabge of diet are also among the causes. It is a remarkable fact that thefumber af children that the Indians have is very Small-not nearly so many to a.
hriy as you 'will find anong the whites. Polygamy is common amongst soute ofthe tri bus.

Ry Honorable Mr. Macdonald:
Q. bot amongst the Christian tribea ? A. No, not amongst the Christiantribde, but amongst the others, and they will have perhaps only two or thieecliildren.

By Bonorable Mr. MlcInnes:Ql the size of the famnilies diminishing ? A. Yes, year by year.e . Bow do you aut for that? A. Chiefly on accountof the inherited weak-Mess of the parents, and scrofuloud taints.
By the <ha/rman.

Q. Whet effeet upon the future welfare of the Indians of the Mackenzie River
effect of that country have? A. Upon these Indians 1 think the
uhet of Ope iiztg UP the COUtry will be benefiuial. They have already reacheieuch a stage pf eivilizayion that Ibo more they are brought in contact with the whitepeoplu, the more 8peudily wiii they become useful citizons.

Capt. CaAio recalled, was examined as follows
By the Charnan:

Q. We supposed that we had concluded with your evidence, but the prusenc&Of those Specimens to-day leads me to recali you. You are a Plactical farmer, and
we wh 10 know from yon, as far as you can inform us, what extent of the countrymlorth of the Saskatchewan waterbhed will produce grains such as you see in thenamples Upo the table? A. It is quite impossible for me to say wbat extent ofOoaetry wi produceu them, but i understand this morning from a gentleman whoas been in the northern district that bai ley quite as good as the sample on the tablerh in roducd at Fort Simpson. I am not aware how far north that is, but it is
likeltobe diad beto which your enquiry applies. I believe that gentleman islikmely to h Called before the Cominittee, and will be able to speak on that point-hims0 If. i rof.«, tO Mi. Âjuderson.

51 Victoria. A. 1888



Q. However valuable hie testimony may be, we wish you to go on with your
examination of those graine, and give us your opinion? A. This is a very good
sample of wheat from Lake Ste. Anne's in 1878, considering the time that it has
been in the glass, or somewhere else, ton years. It might be considered something
like the average of what we grow in the Saskatchewan, although I do not say it is
equal to the best wheat we grow there.

Q. Have you reason to believe that similar wheat can be grown as far north as
Fort Simpson ? A. I do not know personally.

Q. You have somo barley there? A. Yes, this is grown about the sane place,
in the saie year. It is a very fair sample of barley.

Q. Rave you any knowledge of how far north of where that was grown it is
likely to grow and ripen ? A. I believe it grows and ripoas several hundred miles
further north than Lake Ste. Anne's. This is a sample of oats somewhat mixed and
inot a first class sample, grown apparently at the samo place and in the saie year.
It is a passable sample, not first class.

Q. How far, in your opinion, can such oats be grown to the north ? A. I
believe they have been grown much further norththan Lake Ste. Anne's from the same
information I have received. This . is a sample of Fife wheat from Edmonton,
grown in 1879 They have grown much botter Fife wheat than that at Edmonton
since thon. This sample of barley, grown at Norway House in 1879, is vory
good barley indod, considering where it is grown-a region which we have always
understood to have the mot severe climate that we have in the North-West.

Q. As a farmer, would you infer that potatoes may be grown as far north as
the barley limit ? A. Yes.

Q. What other vegetables, roots or grasses would you expect to grow north as
far as barley can be produced? A. I think there are varieties of turnips that would
grow to the same limit.

Q. And what else? A. I think carrote would not grow ao far north-I am not
aware of it, however; it is a more impression.

Q. What other grains that are properly cultivated will grow as far north as the
limit of wheat ? A. Rye.

Q What ele ? A. Rye, oats and barley.
Q. Can you tell us anything of the grasses of that northern region? A. No, not

froi personal knowledge. I understand from what I have been told that the grass
thore is very luxuriant and that the pea vine which we have in perfection on the
Saskatchewan is also grown there.

Q. l that what we know as the vetch ? A. It is a wild vetch.
Q. Tho statement is made in one of the speeches that I read somewhore that the

growth of the grasses and vetches of the Peace River Valley is so rich that it is
difficult to ride ou horseback through it? A. They muet have been very long
vetches or very small horses. I rather think it is exaggerated; but I have seen
vetches that bave struck me as four feet high.

By Honorable .Mr. Girard :
Q. You are a practical farmer in the Saskatchewan district : How many crops

have you had since you were there? A. I had a crop overy year but one, and that
was the year we had a rebellion instead of a crop.

Q. 1 suppose you have met with some bad crops during the five years you have
been there ? A. The majority for the five years have been bad-that is to say,
there was a partial failure of crops three years out of the five from drought. We
had some crop but it was not, speaking as a Scotchman and knowing what crops
ought to be, anything but a failure.

Q. Rave you suffered with early frosts in the fall there? A. We have both
spring frosts and autumn frosts. The spring frosts do no injury. They may throw
back the spring work a fow days, but they do no injury. The autumn frosts generally
come from the 20th to the 24th of August, but in a moderately dry season the crop
is ripe by that time and the frost doos no injury it the grain does not happen to be
eut. If as last year we happen to have a rainy season, which continues ail through
the season, the crop does not ripen early, and it is likely to be injured by frost.
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Q. What time does the spring frost strike ? A. The spring frost strikes gen-
erally about the 1st of June.

Q. Can we relv On wheat crops without danger of frost? A. Yes, if it is sown
in proper time. You can rely on good crops of oats and barley every year.Q. Have yOu grown pease there ? A. I am very glad you have asked me about
pese, because they are a very successfal crop thore. I have grown a god manycrops myself, and they have always been successful.

aoQ. tIave you tried corn? A. I have tried, but I should not like to say too much

B9 Roorable Mr. McInnes:
Q. I you grow beans there? A. Yes, some years. Last year they were not

a Succeas for the same reason that the wheat was frozen. They do not ripenUntil late in the season, and the frost is apt to catch them.

. Are you speaking now of the frost in the valley or on the high table land?
A. y own place ie right on the river bank but it is high above the water between

the two rivers, the North and South Branches. The ground is very mach on the fiat.There is very little rise or fall there at all and I do not think any littie difference in
elevation makes any diffarence in regard to the frost. Red Deer Hill lying midway bW-tween the two rivers is as subject to frost as the lower parts, but very low down nearthe river the frost is always worst.Q. The elevation there is not sufficient to make any perceptible difference ?A. No.

By Honorable Mr. Sanford:

in qua. What is the average yield of pease to the acre? A. I have not grown themantites .at al M me have been garden experiments.
Q Yo could not give an estimate? A. It is a large proportionate yield, but

as te how many bushels to the acre I could not say.Q. What is your estimate for wheat? A. My average for wheat was 27 bushelste the acre last year. It ijs not an estimate, but the actual average.Q. Have you done better than that ? A. No, because as 1 explained already,we have had three dry years out of five there.Q. What is your average for barley ? A. Forty busïhels to the acre.Q And of oats ? A. Fifty bushele to the acre. These are actual averages. Iknow of instances in which 100 bushels of oats to the acre were grown last year, butit was very exceptional and would convey a very wrong impression to the Com-
mttes te give that as the average. Fifty bushele to the acre is a very safe average totako where there je gtod f arning, but where there is very inferior farming, andwe have so0me Of it thera, there je a different resuit.Q. What is the yield Of turniPs ? A. Six to seven hundred bushels to the a&re.Q. And potatoes? A. Three hundred and fifty bushels.Q. And carrots ? A. We couli «not get thom pulled out of the ground, theywere so long.

By Honorable Mr. Mclnnes:
Q. What has been your average yield of wheat for the lat five years ? A. It isquite impossible to give a reliable answer to the question, it is tso diffiuult to get infor-ination from anyone but yourself.

bu Q. Taking your own crop? What is it ? A. I should not put it much over 20
hishe1s as the average for the laet five years. i know that ceveral parties had ahigher yield than I had last year, for my crop was partly f rozen.for Q. And the average of other grains that you have mentioned, was it the averageei five years, or for the lat year merely? A. As Dr. Bain has explained in hieevidence, the weather seems to rua in cycles. Some seem to say five and some sevenyeairs; but froma all accounts they seem to have entered upon the cycle of good yeare,

verage I have referred to would certainly refer to good years.
Q. Have your crops ever been injured by insects? A. Never. We have no,grehoppers or potato bags or any troublesome insects i may say, bat mosquitooe.
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By Honorable Mr. Turner;
Q. I understood you to say that in the event of early frosts, there are certain

orops which are not affected by frost ? A. That is the case-only wheat.
Q. In the event of an early August frost, the only crop that would be destroyed

is wheat? A. Yes, late wheat.
Q. And barley, oats and root crops are not affected at all? A. If there is any-

thing late, either oats or barley, it will injure them, but practically with good farming
-we must not speak of inferior farming,-oats and barley are past any danger of
injury when the first frost occurs.

By Honorable Mr. McInnes:
Q. But in the event of the oats and barley being in the milk when the August

frost occurs, would it not injure them ? A. Yes, but anybody who bas oats and
barley in the milk on the 17th August deserves to bave them frozen.

By Ronorable Mr. Turner:
Q. In the event of wbeat being frozen in August can you sow that grain next

season, and will it yield a goed crop ? A. It bas been sown, and it germinates very
quickly, but I understand that the yield is not to be relied upon. I have never
attempted it myself.

By Honorable Mr. Poirier:
Q. Are the crops of wheat you grow there spring or, winter wheat ? A. Spring

wheat altogether.
Q. And it has time to ripen between the 1st June and the 20th August ? A. I

did not say that. I sowed my spring wheat last year on the 16th April. We have
a spring frost that sometimes occurs as late as the Ist June. Wheat ripens in 90s
days in a very dry season, and in 100 days in an ordinary season.

Q. Did 1 understand you to say that those crops will grow 700 miles north of
the Saskatchewan ? A. Several hundred miles I said,

By Honorable Mr. Sutherland:
Q. Have you experienced any frost severe enough to kill your potato vines if'

they were up, say in June? A. Yes, I have seen them touched.
Q. Does it kill them? A. It does not injure them at all, so far as I have

observed. The tops seem to be more bushy after being touched with frost, but I do
not think it injures the roots at ail.

Q. I am told that here in Ontario it was the experience of the farmers in early
days that potato vines were killed by June frosts ? A. I have never seen it with us
or heard of it.

By Honorable Mr. Poirier:
Q. Do you grow any buckwheat there ? A. No, I bave not seen it.
Q. I understood you to say tbat for the majority of the last five years, the crops

were a partial failure? A. For the majority of them tbey were a partial failure.
The majority would have been the other way only for the rebellion. That
was a good year, but the farmers of the district were collected in the town of Prince
Albert for safety and bad their wives and families there. I was myself in charge of
a company there which was wholly composed of farmers. I had about 70 or 80 men
under me, and we were not allowed to go out to put in our crops until Generai
Middleton came down from Batoche, and that accounted for failure that year. If we
had been allowed to put in our crops at the usual time, I think we would have had
a good crop.

Q. The season then is uncertain for harvesting ? A. The farmers there do not
depend on cropping at all. We consider the ccuntry adapted for mixed farming,,
and although we might starve in a bad year if we depended on wheat altogether, we
have cattle and hogs and other crops to go upon.

Q. Is the snow very deep there in the winter? A. Not so deep as it is here.
Q. But the cattle cannot feed out of doors all winter ? A. No.

By Honorable Mr. Mclnnes:
Q. How long did you feed your cattle there on the average in the winter

montha ? A. I may Eay fLom the end of November to the lst of April.
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Q. Can they pick up a living from the 1st of April ? A. They go ont thon, if
they wish to go. Although we give them some feed in April, I blieve they might
do without it. WO generally give them somothing all through the month of April.

Q. How about the horses ? A. The native horse can live ont all the yeaV.
Whon we were coming down on this very trip, we heard of a band of native horses
on the Salt Plains this aide of Humboldt, that went off during the rebellion in 1885,
and they have increased to 23 in number, and amongst them are colts that were
never in a stable.

Q. Iow about fuel? A. We have any quantity of fuel in the forests.
Q. Are the lands that you speak of chiefly level? A. Yes, chiefly level on thO

river. To the west of us there is also coal. It has not been used in our district, butit has been usOd in the town of Battleford.
BY Honorable Mr. Girard:Q. Do you think that in time the farmers will have a better aveiage of crops ?

A. I think BO. Mr. Carling and Professor Saunders have informed us that they
have this year obtained a variety of Rassian wheat, which is grown at a very high
northern latitude, and I understand that samples of it have been sent to our district
for ex ritments this year. They claim that it ripons ton days earlier than the Red
the'r i we eau calculate on a crop every year. Ton days are sufficient to insure

te rop ripening.
-By Honorable Mr. Poirier:Q. How much do you pay per cord for wood where you live ? A. We cut ourown wood, and we pay the Government a duty of 10 cents a cord.Q. But those who have to buy their wood, as we have here in town, what dotiey pay for it? A. The piice is 8.75 per cord.
BY Ronorable Mr. Girard;

q. Have you had occasion to remark that the land after several years cultiva-
tion gives a better return than in the beginning ? A. Yes, we have always been
told since going there, that the conditions were somewhat as they were in the early
days of Ontario, and as the land is drained and cultivated the frosts will disappear.
We rely, however, on ultimately getting an earlier variety of wheat.

By Honorable Mr. Sanford;
Q. Does stock do well in your country ? A. Very well indeed. We can raise

horned cattle for very little ; but unfortunately we have no market for them. Wehave comne down here to endeavor to get railway connection so that we may be ena-blto ship grain and cattle.
Q. Have you an abundance of grass for hay? A. We have au abundance ofgrass. Ln wet seasons wO have an abundance of ridge hay, and in dry seasons we

have an abundance of swamp hay, so that in no year is there any scarcity. We haveany quantity.
Q. You reside upon the banks of the Saskatchewan: What proportion of the year

is that stream navigable for river steamers ? A. The town of Prince Albert stands
nearly at the foot of the unobstructed navigation westward, and the river is navig-able for a good many miles up west of Edmnonton, and it is open from about the
middle of April to the middle of October, every year.

Q. la there a sufficient depth of water during ail that time? A. There is a'aufficient depth of water for boats drawing not over 18 inches, and if there were'boats that drew not more than 15 inches, there would not be a day in the seasonthat the river is not navigable. From Prince Albert east, the river is somewhat-obstructed by rapids and falls. The Grand Rapid cannot be navigated.
h Q. la there a large quantity of timber north of the Saskatchewan ? A. Tes;the timber is said to extend from the northern shores of iake Manitoba round to

the lockY Mountains, and the southern verge of the forest touches the river itPrince Albert.
By Honorable Mr. Ferrier:

Q. What is the character of the timber ? A. Spruce chieffy and poplar. Thereno oak, but there is tamarac and jack pine; the latter is chietly used for firewoO&u



By Honorable Mr. Bolduc:
Q. You bave white birch, bave you not ? A. Yes; small white bireb.
Q. Does the spruce grow as large with you as in the Province oi Çuebec ? A.

have not seen it growing in Quebec, but I have scen it 2 feet in diameter with us.
As I said yesterday, it runs from 10 inches up Io 2 leet, ard tlhe rovgh bark poplar
averages about the same measurement.

By Bonorable Mr. Merner:
Q. You have noi tried any fruits there yet ? A. Apples have been tried, but

.hey have not been successful. We have several varieties cf bmall fruits; raspber-
ries are very plentiful, and the quality is quite as good as the cultivated varieties.
We bave also strawberries, a smail variety, but they are very plentiful and very
good. We have also black and red curiants, and gooseberries ail growirg wild.

By ionorable Mr. Turner ;
Q. Have you any plums? A. We have no plums.

By Bonorable Mr. Girard:
Q. Have you wild grapes? A. We have no grapes; we have wild cherries.

By the Chaitman:
Q. Rave you the insEct pest known as the pea weavil ? A. No; we have no

insect pests at ail, and no diseases of plants, so far as my observation goes. We
are a little troubled with the gyopher, the sane as they are to tho south of up, but it
is not worth speaking of at ail. It is a sort of a smali gray squirrel.

The Committee adjourned until tc-morrow.

THE SENATE,
COMMITTEE ROoM No. 17,

OTTAWA, Friday, 6th April, 1888.
JAMES ANDERsON, a native of Fort Simpson, now resident of Winnipeg, appeared

and was examined by the Committee as follows:-
The CHAIRAN.-We are trying to keep the infoimation in order and classify it

somewhat so as to assist us in making up our final report, and we have divided this
list of questions into three series. The first relates, in the order of the instruction to
the Committee, to navigation and communication; the second series relates entirely
to the extent of arable and pastoral lands ; the third feries relates to the fisheries,
forests and mines, so that while we may have to ask many other questions arising out
of these we wili take them in this order. Please give in your answers ail the infor-
mation which ou have obtained by actual tiavel or from other reliable sources, and
state the particular part of the region to which your answers refer, and give generally
the scurces whence you obtaintd the information ? A. Before answering this ques-
tion 1 might say to the Committee that I only got your letter last night, and I have
not prepai ed myself to answer your questions fully, and I was really too young when-
I left Fort Simpson to give valuable information except wbat I have gained from my
father's diaries. Of courke I can tell you of what I have Fcen myself-I can re-
member all that; but I do not think I could answer those questions fully with regard
to the navigation and communication, bccause I was too young when 1 left there.

By Hcnorable âMr. Girard:
Q. Were you born at Fort Simpson ? A. No; I was born in the Lake Superior

district, but I went up to Fort Simpson with my father in 1652. When I leit the
Mackenzie River district I was Il years old, and I remember what I saw growing
at Fort Simpson, and what I saw in travelling with my father.

The CHAIRMAN-'he plan we adopted last year when we had a Committee on
the Food Products of the North-West was to send a list of questions a day or two
before to gentlemen who were to come before us to give information. We would
have dore that with you, but we have rot got them in print, so that if you wish you
may make a general statement to-day, and then we will give yon a list of these ques
Jots to read over and will ask you to appear before us again on Monday.
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Mr. ANDROON-BefOre making any statement I wish to say that my father was
appointed by the Home Government in 1855 to go in search of Sir John Fiankio, in
charge of a party with a Mr. Stuart, a chief trader of the Hudson Bay Company, as
an assistant of his. I have with me the diary he kept of that trip, and I find very
vainable information all through it with regard to the different growths and the
different plants of that region, which ho observed on the trip. I find that ho went
up the Maekenzie River from Fort Simpson until ho struck Great Slave Lake, and
irom thore Went to eort Resolution, and from Fort Resolution ho went down the Fisli

River, known as Back River, to the sea coast and this (holding the memorandum
book in hi% band) is the diary of that whole trip. He had two canoes and 12 or 15
men, and I find in difforent parts of his diary that ho montions that on 5th JunO,
1855, at Great Slave Lake, gooseberries were in blossom. I find that on 7th June
he mentions that strawberries were in flower on Big Island.

Honorable Mr. TURNEr-Would it not be better to appoint a committee to go
through this book and put in such portions of it as are considered valuable, and
merely take the evidence of Mr. Anderson as to what ho saw himseif and put in the
diary as an addenda to his evidence ?

Tho CRharaAN-Mr. Anderson has kindly intimated that ho is willing to put
this diary at the disposal of the Committee, with the exception of such private
memoranda as have no bearing on the objects of this investigation.

Mr. ANDERSoN-This diary has never been publi'shed yet, and I do not know
that I have any right to have the book published. I am willing to hand these bookS
to Dr. Dawson to read them over and allow him to band in to the Committee wbat
ho thinks valuable as information. I would not like to have the whole ofmy father's
Private papers published.

By Ronorable ir. Giard;
Q. You say you left Fort Simpson when you wore Il years old ? A. Yes.
Q. And you remember the impressions that you had of tbe country at that timo?

A. Yes; distinctly. I remember as far as what I saw grown there-I remember
potatoes, turnips and barley growing there. Annually there was a York boat loaded
with potatoes and sent to Fort Good Hope-that is 400 miles further north, 0 that
they coUld not have grown potatoos there. I remember very well Fort Simpson
SwPPlying potatoes for that post. Mr. Adam McBeth, who is married to one of my
aunts and iS now living at Fort Qu'Appelle, was at that time the trader in charge of
Fort Good Hope.

Q. What siZe werO the potatoes that you saw grown there ? A. The ordinarysize-not any different from what they are in other parts of Canada.
By Bonorable Mr. Turner:

Q. Were the potatoes there as large as they are down at Edmonton ? A. I do
not know. They are as large as they are in Ontario at any rate.

By Bonorable MVr. Girard:
Q. Was the quality as good ? A. Yos, just as good. Round Fort Simpson,

itself, I remember the timber tbere was very large. It was tir, poplar and birch.
By Bonorable Mr. Alexander:

Q. What is the latitude of Fort Simpson ? A. About 62°. The fir there was
very large. I fancy it was a hemlock-hemlock, poplar and birch were the varieties
of timber that I remember growiig there.

By Bonorable Mr. Turner :
Q. I suppose it was the Norway spruce? A. I do not remember particularly4I know it was a very large kind. I remember that the mon in the winter used to.

Oquare the timber for building purposes. They used to build their houses of the
tieber squared; the fort itself was built of squared timber, and the trees were very
lurge.

Q. What was the diameter ? A. I think the timber was squared to about 1 footaquare.
By Honorable Mr. Mclnnes:Q. They would not select the largest trees for those buildings at any rate? A.

, 8hOuld think not. On the west aide of the river thero seemed to be very good
47



land all round there, bat on the east side opposite Fort Simpson, there was a large
muskeg. The river was over a half mile in width at that place with a very rapid
carrent and at low water mark, I should say from what I remember of it that the
etreani was about 30 feet below the tops of the banks and when the ice was going
out in the spring it was sboved up on top of the banks.

Q. What season of the year did the ice generally move out of the river. A.
About the middle of May. Al my father's diaries relate that when he started to
examine the different trading posta in the spring that he gererally left about the
beginning of May.

By Bonorable Mr. Girard:
Q. Is there any cedar in that district? A. No, I think there is no cedar there.

There are just the three timbers that I remember. The way I remember the birch
was, it was used se much in the making of snow shoes and other things.

By Honorable Afr. Alexander:
Q. Tbere are large numbers of cariboo and moose there? A. Yes, and abund-

ance of rabbits.
Q. The ieverity of the climate there would not be worse than at St. Petersburg?

A. No, I do not think it would, but it is very cold there. The ice in the river
there, I think. is about fully six feet thick. It freezes that depth.

By Honorable Mr. Turner :
Q. What is the depth of the river at Fort Simpson ? A. It is very deep; it is an

immense river there.
By Honorable Mr. Mcinnes:

Q. la it a half mile wide there? A. It is more than that.
Q. Is it navigable for steamers ? A. Yes, any steamer could go there.
Q. What is the channel average of the river for 15 miles up and down from Fort

Sim pson ? A. I have not been down the river there. I have been up the river
and it seems to bold its width for quite a piece up.

By Bonorable Mr. Gowan:
Q. You say on the 7th June you were at this particular place on the river; was

there ice on the river then ? A. No. There is a floe of ice, a emall fBoe of ice some-
times.

Q. Does your personal recollection enable yon to say whether there was ice in
the river then or not? A. No, I oould not recollect that.

Honorable Mr. ALEXANDER: -At Archangel, a long distance north of St. Peters-
burg, there are large settlements and the Church of Rome bas very large establish-
ments there.

By Honorable Mr. Girard:
Q. What is Fort Simpson ? A. It is the headquarters of the Hudson's Bay

Company for that district.
Q. Are there many houses there ? A. No, only the fort itaelf.

By Honorable Mr. Turner:
Q. There is no village there? A. No.

By Honorable Mr. Girard:
Q. Do you remember the fruit trees of the country? A. Yes. I have often

eaten the gooseberry and the strawberry there.
Q. Had you the plum tree there? A. I do not think the plum, grows there.

By Honorable Mr. Alexander:
Q. Have any seams of ceal been found at the surface ? A. Ail I know about

coal is this: in my father's diary he mentions sending samples of Mackenzie River
coal. That was in 1852.

By the Chairman:
Q. Does he say from what part he sent it ? A. No, he says " Mackenzie River

coal," and he speaks of plumbago from the Yukon.
By Bonorable Mr. Girard:

Q Yon spoke of a large muskeg at Fort Simpson ? A. It is right opposite
Fort Simpson.
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Q. Notbing is grown there? A. No.
Q. You never heard of wild rice in that part of the country? A. No, there in

none that I ever heard of.
By Honorable Mr. Gowoan:

Q. How long did you remain in that part of tbe country? A. I w tere fr
nearly five years.

Q. How far north have you been? A. I was nover past Fort SimpsOn.
Q. But you were five years continuously there ? A. Yes.

By Honorable Mr. Girard:
Q. What was the Fort Simpson district at that time as a fur country? A. It

was the best district that the Hudson's Bay Company had at that time.
Q. What kind of fur was procured tbere ? A. Every fur yon can think of-the

silver fox, beaver, marten, lynx and foxes of all kinds.
By the Chairman:

Q. Had you the fisher ? A. Yes.
Q. The otter? A. Yes.
Q. The mink? A. Yes.
Q. The Rludson's Bay sable? A. i do not remember that.
Q. The rabbit ? A. Yes.
Q. The bear ? Yes.

By Honorable Mr. Turner:
Q. H1ad you all kinds of bear-the grizzly? A. No, I never heard of the gri-

zly there. We used to get the black bear.
By Bonorable Mr. McInnes:

Q. 'lad you the brown bear? A. No, I do not remember that.
Q. Do you remember the elk ? A. No, I remember the moose. The moOse 1

the principal animal that the Indians kil.
Q. Does the musk or get as far south as that ? A. No, the musk or is found on

the Arctic coast.
By Ronorable Mr. Turner:

Q. The fur in that country muet be very good, being so far north ? A. Yes, it
is very good.

Q. Have you the muskrat ? A. Yes, but I do not thiak they bothered much
with then at that time. They were of very little value.

Q. It would have cost too much to move them ? A. Yes.
By Honorable Mr. McInnes;

Q.b Had you the houRe rats there? A. No, there were no house rats.
By Honorable Mr. Turner:

Q. Have you the gopher ? A. No, but there is the squirrel. I was a very small
boy at the time and I remember the mice. They were very pretty and peculiar,
with red noses

By the Chairman:
Q. Had the Hudson Bay Company any domestie animals there ? A. Yes, they'

had cows and oxen.
Q. Had they any horses? A. No, they had none there.

By Honorable Mr. Turner :
Q. They, of course, cannot live out in winter in that climate ? A. No.

By the Chairman:
Q. Had they any sheep? A. No.
Q. In your opinion, would the country be fit for sheep? A. Of course, if they

'were kept the same way as the cattle were kept, it would be.
By Honorable Mr McInnes :

Q. You say that the country round there is a wooded country ? A. Yes, but the
farn was cleared.

Q. When cleared, did it produce good grass ? A. Yes, very good grass; cattle
pasture alIl summer there.

Q- What kind of grass is grown there-clover or timothy ? A. No, there in
mlothing of that kind grown there; it is just the native grass.



Q. It sprang up after the land was cleared ? A. Yes. In the summer tiwe
near Fort SimpEon, they used to eut their hay for the cattle for winter along the
rivers.

By Bonorable Mr. Turner:
Q. The gooseberries and strawberries you speak of were wild ? A. Yes.
Q. You Lad none of the garden varieties? A. No, they were wild, and wild

cranberries grow there also.
Q. Io the saskatoon found there ? A. Yes, that is the high cranberry. We

picked them mostly in the winter.
By the Chairman :

Q. I notice that you have scme specimens in this book; where are they from?
A. Bere is one specimen from about Slave Lake-Big Island, Slave Lake.

Q. Do you krow anything about it ? A. No; I just found it in the book.
Professor MAcoUN. That is a swamp plant. Its Erglish name is Goldeé

iaxifrage. It is not indicative of climate, becauEe it grows in cool swamps.
The WITNESS.-There is another specimen here from the Arctic coast.
Professor MACoUN.-That is the Arctie willow-k'alix Arctica.

By Honorable Mr. Turner:
Q. Does the wild pea grow in that country ? A. I do not remember.

By Honorable Mr. Chafers:
Q. What month does the snow fall generally, to remain all winter? A. I could

not remember that. I could find that out for you by the diary.
Q. How deep is the snow ? A. Pretty deep.
Q. How many feet? A. I could not remember that.

By Honorable Mr. McInnes :
Q. I suppose the frost penetrates down as fer as there is any soil ? A. It seems

to me, from what I remember of it, that the vegetation in spring there is about ao
early as it is in Ontario.

By the Chairman:
Q. Do you recollect what time your father put in his garden vegetables ? A. i

do mot remembEr. My mother is still living, and I could ask her. She would re-
member that.

By Bonorable Mr. Girard:
Q. Bad you the products of the garden early in the summer time ? A. Yes.Q. As early as Auguit? A. Yes.
Hon. Mr. ]HowLAN. The witness says that the strawberry is in blossom there

about the 7th June; that is about the time it blossoms in Prince Edward Isrand.
By Honorable Mr. Turner:

Q. What is the depth of snow generally on the level ? A. It is very deep ; there
muât be two or three feet of snow on the level.

Q. And it lies all winter ? A. Yes, all winter. In the winter we had only two
or three Lours of dAylight at Fort Simpson, end in summer you cculd hardly tell
any difference between the day and the night.

Q. it ls always clear day in midsummer ? A. Nearly always.
By the Chai man:

Q. Have you any knowledge of practical farming ? A. Yes.
Q. What effect would that increase of daylight have on the growth of plants ?

A. It muet have a wonderful effect; there is no doubt of that. It must benefit
vegetation greatly.

Q. Does it prevent the ground from cooling off at night ? A. I do not think so.
Of course towards the evenings it is a little cooler than in the day time. '

Q. You gave a lit of the fur bearing animals, we would like to baçe a list of th&
animals ued for food? A. I have already mentioned the moose and the rabbit.Q. Are you referring now to Fort Simpson and north of it ? A. To Fort Simp-
son; that is ail I can give any information about.

By Honorable Mr. Turner:
Q. Have you the hare? A. No, just the common rabbit.
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trid Q. The caribou? A. I do not remember the caribou or deer. There is the par-

there in the winteOr grey ? A. The grey partridge. There was a white partridgeQ. Doe r too.
. he cOlor change ? A. No, it does not change.

Q. Gees ethe common pigeon ? A. No.
and flthyand ducks? A. yen, any quantity and of every kind, in the spring.
g1uanatiy,' pas over Fort Simpson go thickly that there is no difficulty killing any-
ing down the r generally pass through there when the ice is breaking up and flow-

Q. That e]r-any quantity of them.
should say. WOuld be about April ? A. No, it would be later than that-in May I

Ad they go back again in September ? A. Yes, in the fall.
Q. th Ch4airman:

ioon ;hav Ot up there any wading birds, such as the loon ? A. They have th&
haeQ. What een the loon tee

Very on tOther waders ? A. I do not know of any others. Of course I wasSung u the time, and it is only certain things I remember.
I Wo1rth You look at this map; it bas been roughly assumed that the country
In fact, it - anitoba is not only unknown, but believed to be barren.
tion shbowls calied the barren grounds. Can you tell us whether the line of delimita-
the WchOin the map is correct ? A. I do not tbink it is correct. I know along

Q. point iver they raised stuff ail through there, T[ho Indians raise stuff there.
Point, oout sone localities that you know ? A. Take Norway House as 8.

By Jionorable Mr. Turner:
LUnidred m1 far is Fort Simpson from the Hudson's Bay ? A. About seven or eight
but S Straight west ? A. Yes. I would not like to say much about the localities

avbeen told that produce is raised ail through the Churchill country,
Q.I the Chairman :

oessibla it Your impression that the barren grounds are entirely useless, or is it
a bPf the bey are of any economie value ? A. You come too far south on thisIgP or the hA rre ground. 1 see in my father's map ho givea the barren grounda

thion the Ar ctic coast. They are away up north, right on the coast, almost. I
W=sysielf that a great part of this country north of Manitoba is good-I thinkPesir a good deal of the part called barren gi ounds between latitude 52 and 56, orNrhap; further north.

Q cYooU think perhaps in the future they might afford pasturage for cattle? A.
1object. Y. Ail I krow is ibis: I met people last summer and spoke of the
and he Was talkirg to a gentleman who had been up in that country exploring,
grae@. Ifa me that large numbers of caribou winter up there and they live on the

8t ws ail barren lands how could they live there ?
QBy gono1rable Mr. Mlelnnes :

ittle aOs not the caribou browse a good deal ? A. They generally live around
9.W aBups where grass grows.

But in the winter ? A. In the winter of course they have to browse ?
Q ythe Chairman :t eu re Ould you give us a ist of the fish in the river itself ? A. The only fish that
IProf.eeber is a fish that they cali La Loche.

%d in lik an MAooIUN-They cati it Ling at Portage La Loche. It bas no scale0 neel.

Q a Honorable Mr. Turner:
Rive it to108eh good at ail ? A. No, the flesh is not considered very good. ThoyQ the dhoge and eat the liver.

Q. a 81ze do they attain ? A. They are very large.
Oy reach 30 or 40 lbs. ? A. No, they will weigh, I suppose, about 10 lbs-
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Q. What other fish are there ? A. Whitefish and trout.
Q. Do all these come out of the river ? A. The Mackenzie at Fort Simpson «0

not considered a good fishing ground, because I remember well all those fish th*
they used to supply the Hudson's Bay Company's post with were got at Big IsIsa 9
mear the mouth of Big Slave Lake.

Q. Are there good fish in Slave Lake ? A. There are splendid fish there of
kinds.

Q. When you say all kinds, will you mention the different varieties ? A. Thé
.fish they generally got there were whitefish and trout. Of course those were J
only kinds they cared much about?

Q. Were they trout salmon or brook trout ? A. I could not tell you that ?
Q. Were they large fish ? A. Yes, and nice size. They were about the size

those caught in Lake Winnipeg.
By Iongrable Mr. Girard:

Q. Would they be 12 Ibs. weight ? A. Yes, about that. They were caught a04
brought to Fort Simpson and hung up, and the dogs and men and everybody usew
them through the winter ?

By the Chairman:
Q. What force of people at that fort and in the district were those fish caughe

for ? A. I could not tell you that. The force at Fort Simpson itself must bave bee
about 50 or 60 people.

By Honorable Mr. McInnes:
Q. Al white people ? A. No, principally half-breeds and a few Orkney mei

By Honorable Mr. Turner:
Q. Did the Arctic trout come up as far as Fort Simpson? A. I do not remember

By the Chairman:
Q. Dict your father descend the Mackenzie River to its mouth. A. Seversl

times. I remember hearing him tell about the whale spouting at the mouth of the
river.

Q. Do you remember hearing him say anything about seals ? A. No.
Q What do you infer, from the general conversations of your father, was the

character of the navigation ? Do you suppose that a sea-going steamer could asceoi
that river? There is no doubt about it.

Q. How far ? A. I do not know how far, but it could ascend to Fort Simpeo
and a good deal this side of it-I could not say how far this side of it.

, Q. Can you give the Committee an idea of how long the river is open durit
the summer at Fort Simpson ? A. I should say there would be about five montb
at any rate, that it would be open.

By Honorable Mr. Turner:
Q. That would be from the end of May until September ? A. Not quite f

months, but close to it.
By Honorable Mr. McInnes;

Q. Right from Fort Simpson to the mouth ? A. Yes. I know boats starteà
down about the middle of June, so the river muet have been open all the way dow"'

By Honorable Mr. Turner:
Q. Is the water in the Mackenzie River very cold in summer? A. I do u1o

think so.
Q Could you for instance go in and batbe in the river ? A. Yes, I have know<

them to bathe in it very often. I have often bathed in it myself with my father.
find in my father's diary that h. arrived at the Arctic coast in July and found tb'
sea open.

By Honorable Mr. McInnes :
Q. Where was his starting point ? A. le started from Fort Simpson a0d

descended the river until he came to Great Slave Lake and continued north until bO
struck the Great Fish River. or Back River.

Q. He went down the Great Fish River? A. Yes.
Q. What time did he find that river open ? A. He went through that in Jai*e
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itin •t 'what time did ho reach the sea-coast? A. I do not remember: ho gives
Indian naary 110 Went through Lake Garry and thon through a river which bas an
Franki me. I do not remember the nane but it connects Lake Garry and Lake

n* Then through another small, river into the sea.. Wat did h find in the way of minerals, animais and vegetables ? A. He
of t'he nusk ox, geese, duck, and ho continually speaks of fish of all kinds-

• ght in the river there.
Carefy and ho speak of fish at the mouth ? A. I have not read the diary very

nd I cannot say.
", Y the Chairman :

oay nreplying to the questions that we will give you to-morrow to answer on
run Of aal, houlci like you to furnish all the information you can give about the
known th , whether the salmon runs up any of the Arctie streams. It is well-
that the %r the geography of that country is put there a good deal by guess and

A ,rt eat Slave Lake is a great deal larger than is represented on that map?L ' thero is no doubt of that.
Xene Yok Bay that it is second only to Lake Superior in size ? A. It is an im-

By ROnorable Mr. Turner:
S it adeep lake ? A. Yes.
Cold water ? A. Yes, it is a beautiful fishing lake also.By the Chairman .c ou say also that the configuration of Great Bear Lake is incorrectly de-

she eause you have in your father's books the exact outline. The maps do not
ahhOWIit real position nor do they show the outline of it ? A. They do not.
prank as this lOtter ever been published-the letter from your father to Lady'n which is now•before the Committee? A. No, it nover has been published,1adthere ~iÇ a lon eiter
that it a long letter from Sir George Simpson ahead of that, and 1 do not know

been published either.
M~~Oac n ou give us any information about the summer temperature about the
Ma, zie River region ? A. I find from my father's diary that on the 28th

es PoPIar and birch trees were bursting into leaf at Fort Simpson, latitude 62 de-
hee Cod atprior to that time the hottest day had been 62 degrees.The coi rmmittee adjourned until Monday.

THE SENATE,
COMMITTEE BOOM No. 17,

The Oorimitteô mot at il a.m. OTTAWA, Monday, 9th April, 1888.

by the&CLOOM McLEOD, Q.C., of Aylmer, County of Ottawa, P. Q., being introducede
byteOairmnaid-

Riv Wea born in the North-West at Green Lake a sub-Arctic region called English
"toel listrict. I was young when I loft the country, still I have sufficient personaltoleti,on of it from the foot of the Rocky Mountains to Hudson's Bay to be able
ro vesBorne evidence as to its physical features, its agricultural capabilities, its food
I may and general character. Beyond that-the Macker zie Region proper, and

ol d athat Green Lake is on the verge of the Mackenzie River Basin-I have
father aomentary evidence furnished by a synoptical report of officiai letters to my
Was theeen in charge of Norway House between 1826 and 1830. Norway House
of the contre until a few years ago of the Hudson's Bay territories for the working
utinrterspayt a system. Their brigades used to meet there every year from all

Conoil trom the Arctic to the Pacific and from the Pacific to the Hudson's Bay, the
àjy fah held there and the affairs of the territories were ail administered from there.
Poot anr was in charge, and these letters came to him officially and also from every

S2kllally , privately. In ail of those letters the food question was a vital one, and
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every letter touched on the sabject. At many of the posts it was a very vital question,
but I notice in ail of them the food resoucces of the country are discussed-say thefood
capability of the place, the staple supplies, whether deer, hares, fish, &c. These lettere
I have with me. The documents were not written wiLh any objeot to deceive. They
were ail parties entirely within the company, and in the full confidence of the com-
pany ; I therefore submit them as really a truthful representation of the food re-
sources of the whole country which they cover. Amongst the contributors to that
information, I find ail the Arctic explorers from Franklin to the days of Sir George
Simpson-all the chief ofdicers of the chief posts, and very interesting too, of the
original explorers of the country between the Mackenzie River and Yukon. That
country was first explored by a namesake of my father, John McLeod, jun. There are
some of his letters there that give an account of the coantry. Amongst thein also 1
find other names with reference to the explorations of that region, particularly those
of John Stuart aiter whom Stuart's Lake in the northern part of British Columbia
was named. There are several letters of bis on that subject, because he was stationed
at Fort Simpson a considerable time and was familiar with ait that northern region.
Mr. Stuart speaks of Fort Simpson, the region about there, the extent of it and
this then new country between the Mackenzie River and the Yukon. He, I may
state, was one of the party who ran the Mackenzie River with Simon Fraser origin-
ally. That wonderful feat was accomplished by Sinon Fraser, Mackenzie, Stuart
Faris and Quesnelle. I knew ail the parties intimately except Fraser; and as for
Stuart, like ail others there, his word is to be taken certainly as perfect evidence on
the subjects with which he deals. That is the nature of the evidence 1 have to give.
I may state also, incidentally, that soventeen years ago I wrote a book called
" Peace River," on the dooumentary evidenco in band, and specially based on the
journal of a canoe voyage by Sir George Simpson from. the shores of Hudson's Bay
to the Pacifie. He kept a journal of the trip in very full details, and it is exceed-
ingly valuable. l giving information of the North-West to Mr. Sandford Fleming,
at the time ho was gathering data for the Pacific Railway project, I happened to lay
these journals, amongst other papers, before him with hand maps, and especially the
map of the Gorge of the Fraser; and he read it over to me and suggested that it
would be very valuable at this time that it should be publimhed. I did publish it in
April, 1872, and distributed it in Canada, England and elsewhere. It was at that
time I undertook to map out the agricultural areas of our North-West. It was the
first time that that was done, and I happened to be in a position to do it. That map
has been adopted since, I see, in official books, and in ail the books that treat unon
the North-West country, it is the basis of that subj3ct. I was examined before 'the
Immigration and Colonization Committee of the House of Commons in 1876 on the
North-West question, and I gave again the distinctive areas there. Before that I
had published them in the Lovel's Gazetteer of British North America, viz., mapping
out the wheat areas and the areas not adapted to wheat growing, but known to be
fit for barley and potatoes, and those for pastoral purposes. As to the particular
subject of wheat, how I was enabled to say what was a wheat area and what waa not
was in this way : Those who have lived in the North-West are familiar with the
berries that grow there. The service berry, for instance, is the staple berry for
food, and it is largely used in the manufacture of pemmican. My maternal grand-
father, (Chief Factor John Peter Pruden) was in charge of Fort Carloton for some
years -in fact he built Fort Carleton, and the principal bu-iness of Fort Carleton
was to collect pemmican and food supplies from the Indiaus for the brigade service
of' the territories. He. there, to supplement his food supplies obtained from the
Indians, went into gardening; and a splendid kitchen gardon he had, I see from bis
reports. He raised everything we do in Canada, except Indian corn, without diffl-
culty, and even Indian corn with special care; and this fact beoame familiar to us,
that wherever the service berry would grow, wheat would grow. An unole of mine,
Chief Factor Herrot, had taken sampies of wheat up to the foot of the Rocky Moun-
tains, and took the firet wheat to Fort Assiniboine, a very bleak region on the spur
of the mountains. lie was afraid at the time that it would not succeed there, but it
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id cceed and has succeeded ever since. In that way we came to know certain
ts regarding the vegetation and the agricultural resources of the country, and this

'bnportant lat, that wherever these service berries ("Sasscootum "), or shad berries
Sthnk they call them shad berries in the United States) grow, wheat eau be grown,

atcl 1 think I may appeal to Prof. Macoun if he as not found it pretty nearly so.
Prof. MACOUN.-Yes, it is actuaily so.

o 'ITNE8s.-We knew that the Peace region abounded with the service berry. No
b ikd tried wheat, there, at that time however-not when I was in the country;
t nkIowiig the fact-because the flora of the country was to a certain extent known
through tbe reports of Sir John Richardson-I concluded that wheat would growtilre. le had written sufficient to indicate that there might be that degree of fer-
t7itY ini that region, but the fact was never put forth by the Hudson Bay Company
th wy Way to attract public attention. It has since been confirmed and proved,
tar all that region is, 1 might say, almost haif torrid. It is the region of the cactus

ani peaking now of the Peace River proper. These reports show that this fer-
L xtendm throughout the whole valley on the west side of Mackenzie River. It is
edby the experiments made at the different poste, but of course this fertility
ith es accordinz as you approach the Arctic circle until nothing cari be raised
n it but turnips and potatoes. I have a very interesting letter from Mr. Thomas
oP8n the Arctic explorer, to my father dated from Fort Confidence. Fort

çidence is the most northerly habitation on this continent that is inhabited by
mlien. It is within the Arctic circle, 67 degrees 53 minutes and 36 second 4

-By Honorable Mr. Macdonald.
lraQ-.Was that named by Sir John Franklin ? A. No, Fort Confidence is beyond(Wit lin's outpost. Of course Frauklin's expedition went further north. Simipson
th Deae) went over Franklin's ground and beyond it. There was a hiatus on

e east and on the west, and this expedition of Dease and Simpson filled that up.
Q. And Simpson gave it a r.ame? A. Ho not only gave it the name, but ho

e!octed the fort. This was in 1837. Fort Franklin is the most northerly post in
anklin's expedition. Simpson speaks of the food resources of Fort Confidence as
oeiug abundant. The distances between posts were so great that even Dease and

"tpson's, which was a Hudson Bay expedition thoroughly equipped, could only
t rry food barely sufficient for use on the way, and they were there thre winters-the Winters of 36-37, 37-28, and à8-39-nearly three years, and they never failed a
s'eyle day to have an abundant supply of food. Franklin suffere i more, because
i Ly Were not so well equipped at times; but it is a striking faut that notwithstand-
eo the severty of the clinate-especially in 1838 when the letter was written-an

exptionally severe soason-the Great Bear Lake, where the fort was, at the north
e8st end of it, was closed ton months out of the twelve. It was an exceptionally

ere season, but in spite of that, with the large force of mon they had there, there
othe o isaroity of food. They had abundance of dsh, deer, musk ox and mat of

er kinds at all times.
By the Chairman:

Q. Was this at Fort Confidence ? A. Yes.
What natural fruit or vegetable foods had they there ? A. I remember that

Ojuberries were abundant.
By Honorable Mr. Girard:

Q. Bow long were you in that country ? A. I was born there.

yea. How old were you wâen you left there ? A. I was only in my tenth

Dy Honorable Mr Turner:
Qad. Where were you born? A. At Green Lake, between North Saskatchewaa
the Mackenzie River region.

By the Chairman;
Q. It is within the compass of our enquiry? A. Yes.
The following communication was read.-
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DEPARTMENT or FisHiEs, CANADA,
OTTAWA, 7th April, 1888.

Sia,-I have the honor to acknowledge the receipt of your letter of the 31st
ultimo, and beg, in reply, to state that I shall have much pleasure in placing before
the Senate Committee, any reporte or other information which may be in the posses--
sion of thie Depaitment, relating to the fisheries of the Great Mackenzie Basin.

I have the honor to ho, > ir,
Your obedicnt servant,

JOHN TILTON,
.Deputy Minister of Fisheries.

Honorable JoHN SOHULTZ,
Chairman, Senate Committee.

A communication was read from W. J. MoLean, the officer in charge of Lwer
Fort Garry in Manitoba, conveying with other information, the following :-

He passed ton years in charge of important posts in the Mackenzie River Basin,
ten years of which ho was in charge of Fort Liard and travelled nearly every summer
up and down from Portage La Loche, the height of land or water-shed of the waters
running south and those running north. Whilst at Fort Liard he says: " I had the
gcod fortune of having had two wood buffalos brought to me by the Indians, one
was killed to the east, and the other to the west of the fort. A tact which I could
not find on record in the journal@ of any of my predecessors. I also saw a good deal
of meat of the wood buffalo on the Athabasca and Clear Water Rivers, dried exactly
a the plain hunters used to dry the buffalo meat on the southern prairies." He
offers to answer any questions and a number of these have been to-day sent to him.

JAmEs ANDERSON, re-called and examined.
By the Chairman :

Q. Have you made an extract from the diary kept by your father of his journey
from Fort Simpson to the Arctic in 1855? A. Yes, I will read some notes extracted
from his journal taken in 1855 when in search of Sir John Franklin. He lft Fort
Simpson on the 28th May. The river was open, but ice drifting in the Upper
Mackenzie. May 30th, birches and poplars begin to put ont their leaves.

June 4th.-Vegetation has made rapid advances the last few days.
June 6th.-Gooseberries in flower; weather very warm.
June 7th.-Strawberries in flower; grasshopper s seen.
June 13th.-Cowslips in flower (cattha palustris) same date, near Fort Resolution

(that is somewhere in the neighborhood of latitude 61' or 62'); grass 18 inches
high, and birches leafing.

By Honorable Mr. Power:
Q. Whero is Fort Resolution? A. Near the mouth of the Slave River, on the

Great Slave Lake.
June 19th -Camped near the sulphur springs, west of Fort Resolution. As ho

proceeded up the lake ho found the ice more solid.
June 28th.-Trap rocks looking exceedingly like those on Nipegon Bay. Many

plants are now in flower, bùt they are all to be found in Mackenzie River valley
(latitude 620 or 630).

July 2nd.-Left the lake at this date and still found the ice very solid in places.
He again speaks of the islands looking like those in Nipegon Bay.

July 5th.-Traces of marmots seen. Disintegrations of rock explained. Came
on barren ground.

July 6th.-A marmot seen; ice still seen; disappearance of trees. Lake fishes,
with fine salmon trout. Trees only 2 feet high.

Juiy 8th -Sandstone on Lake Aylmer fit for the finest grindstone.
July 1 [th.-Country around Lake Aylmer almost destitute of animal life.
July 15th.-Saw caribou and musk ox. Shot one (that would be about latitude 68).
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. July 16th.-Grey wavies seen in numbers, moulting. Mention is made in the
diary that large numbers were killed with sticks, as the birds were unable to fly.

July 17th. -Noticed that the weather was much warmer after leaving Lake
Beachy (latitude 68 or 69). Capt. Back accounts for it by being further from the
sea. Great number of Canada geese moulting. Canada geese were very common
everywhere.

August 20th.-Canada geese and deer moving southward.
Augnst 22nd.-Berries ripe-crow berries.
PaoF. MAcoUN-Crow berries are the food of the wild geese. They are not valu-able as food for human beings.
The WITNEsS -(Continuing)-10th September.-Wood increased as they ap-

proached Slave Lake. Birch the size of axe handles. A whiskey jack seen.
I will now read extracts from a dairy of 1850, as follows:-
September 19th.-Isle A la Crosse to Athabasca Sulphur Springs, ame

abundant. (It would be latitude 59, longitude 110 west.) Pines mentioned. ear
Athabasca Forks Bois Blanc is found here. That is a kind of white wood. Whitetianes, geese and ducks in great numbers. The Athabasca is a noble river, low water,
lots of sand banks.

September 20th.-Lime, iron and sandstone. Sand dried black by bitumen or
'naphtha which oozes ont continually. Naphtha springs. Poplars and epinettes
(Me black spruce on this river are very large.)

th September 22nd.-Timber of great size. Wavies (that is the white goose) here in
ousande. Fort Simpson (about latitude 65) to Fort Gool Hope, Mackenzie River.

May 21st, 1852.-Left Fort Good Ho e and arrived at New Fort Norman
(about latitude 65) on May 24th, mouth of ear River.

By Ronorable Mr. Power:
b . Where is Fort Good Hope ? A. It is near the sea. (Continuing) Poplar and

in bud. (That is at Latitude 65.) At Fort Simpson, May 21st, they are infuli leaf. Mackenzie River broke open at Fort Norman on May 9&h. At Fort Good
2ope, May 9th (latitude 67). Ice from above the ramparts came down on the
2 1st. Returnel to Fort Simpson. May 22nd, near Fort Norman, fish plentiful.

etween Fort Good Hope and Fort Norman (about 66 latitude) the rapide above the
t are very easy so that the boats go up without unloading. That is a little above

pr Simpson on the Mackenzie. I believe that a steamer could ascend thos
rapide.

June 22nd, 1852.-Mineral coal at the Boucane on the right of the river, between
hf Good Hope and Fort Norman, which is burning. There is more on the left,

way between Old and New Fort Norman.
June 6 th.-Saw dragon fies.
June 7th.-Roses in bloom at Naphannie River (latitude 63) rapide at Fart
P1on a short distance above the Fort; lots of fish about the rapide.
July 1lth, 1852.-Camped at the Tar Springs, Athabasca River.
July 14th.-Camped about six hours below Sulphur Springs.
July 16th.-Much disturbed with heat (latitude 58.)

Por JUIy 14th, 1853.-Athabasca to Portage la Loche. Camped at White Earth
ta e. There is a sort of white earth there which I suppose could be used as a

01 paint.
By Ronorable Mr. Macdonald:

Q. There are salt springs there, are there not ? A. Yes, I have seen those
rny8elf--the salt springs and the sulphur.

By the Chairman:
therQ.'Can yon tell the Committee in your recollection what percentage of salt

was ? A. I cannot say that, but it was very salty.
Q. Do the Hudson Bay Company manufacture salt there ? A. No, the company

gatler the sait itself from the edges of the springs.
aýy 27th, 1858.-Calm and warm. Between Fort Simpson and Fort Good Hope,

Arrived at Fort Good Hope, May 30th. Met Esquimaux from Auder-
57
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son River. Salt on Great Slave Lake, 20 kegs. Salt, 12 bags near the portage
Great Slave River.

May 22nd, 1856.-A bad year for f ars at Fort Liard (latitude 69); total absence
of snow.

Fort Simpson, May 30th, 1856.-Saw the first flower. (Letter to Bishop
Anderson, Red River Settlement.)

July, 1856.-CGood barley and extra potatoes in large quantities. Climate very
nild.

Letter, July 23rd, 1852.-Plumbago from Yukon and Mackenzie River, coal sent
to Governor Colvil, Upper Fort Garry. This letter is s0 important that I would ask
you to have some one read it to the Committee.

The following letter was then read:-
" The substance of Mr. McFarlane's report gathered from the Indians, is as

follows: Big Hula Dessi, or Inconnu River, takes its rise to the westward of Bear
Lake, from beneath the horn-shaped mountain cone, northwesterly to the fort,
whence one branch flows into the Liverpool Bay, and the other a little to the east-
ward of Esquimaux Bay. Several rivers fall into it as per sketch. Current in the
upper parts strong; in the lower part more like the Mackeozie. Foar rapids and
falls. At the Forks it is as broad as the Mackenzie at Simpson."

By the Chairman.
What river does he refer to? A. A river near Bear Lake which is not marked

on any of the maps.
1 understand this to be a contribution to the geography of the region which doos

not appear on any of our maps? Yes. (Continuing):-'- At the forks it is as broad
as the Mackenzie River at Fort Simpson, does not dry up in summer, very deep. Mr.
McBeth states the water very clear; navigable by a boat from source to the mouth.
Banks bigher than those of the Mackenzie. Well wooded for some distance in from
the river. Pine large. Birch and pine of good size at the forks. No wood within
a day's march of the coast. On the banks of the river marten, otter, foxes, bears,
walves and wolverines abound; also moose, reindeer, muask oxen-the latter al[ over
the country. Inconnu fish, white and blue fish, carp, trout and pike abound in the
river and adjacent lakes. Rivers said to break up earlier than the Mackenzie."

Q. What is the latitude of the river? A. Of course it runs into the ocean the
same as the Mackenzie River. I should say it would enter the sea at about longi-
tude 120.

Q. What is the latitude of its source ? A. About 61 or 65. (Continuing):--
"The river is said to break up earlier than the Mackenzie. Tar and sulphur springa
abound in various parts of the country, particularly at Lac la Port and Beauvais.
Veins of fine white earth found along the river and near the forks. No wood on the
bordera of Esquimaux Lake. Plenty of drift wood on the coast. Esquimaux peace-
able. Passed a summer at the Esquimaux Lake. Source of the Inconnu River is
seven days' march, about, from Fort Good Hope; to the mouth, about thirteen days."

Q. What is the length of a day's march ? A. About 25 or 30 miles. (Oantinuing):
Lac la Port, about two spring days from Fort Good Hope. Smoking mountains

seen near the coast to the eastward of Big Hula."
Q. Did your father, in conversation, mention whether these were volcanoes, or

what those smoking mountains were ? A. No, I never heard him say anything of it.
Q. Have you obtained any information on the subject from reading hia notes ?

A. I have not read them carefully. There is a letter to Sir George Simpson, that
describes the country well. It is between the Copper Mine and the Anderson River.
The extract from the diary continued:-

May 22nd.-Mentions on his way to Fort Liard on Liard River, that on one
part of the river it cuta its way through a mountainous sandstone. The banks are
absolutely perpendicular.

eeptember 12th, 1860.-Ile à la Orosse, they raise wheat, potatoes, &a. Navi-
ation lrom the mouth of the Mackenzie River to Fort Resolution on the Great 8lave
.4eshold be good. Th#t isa daitançe of about 1,160 miles-from the mouth of
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Mackenzie River to Fort Simpson is 800 miles, and from Fort Simpson to PortIResolution 350 miles. There are rapids near Fort Good Hope (latitude 67) but they
caInot be very bad, as the boats ascend with lines without unloading. There area1so similar rapide above Fort Simpson.

Great Slave Lake to Athabasca Lake.-Athabasca River full of rapids. Sulphur,coal Oil, and sait springs. The wood that I remember seeing in that country myself
Consiste of birch, poplar, balsams, hemlock or pine, and the red willow. The min-erals are: red earth, sulphur, coal oil, sait, white eartb, limestone, ironstone, sand-'tone. I have seen all these myself.

By the Chairman :
Would you mention the localities where these are found ? A. Al along the

ackenzie River and the Athabasca. Tue furs that I know of are: beaver, marten,
(blver for, lynx, otter, cross fox, blue fox, red fox, musquash (muskrat) mink, bears(back and cinnamon) wolves and wolverines. The food animals amongst these arethe beaver and bear. Towards the ocean you get the musk ox and the reindeer, and4il the fur-bearing animais are found along the coast. The food animais on the
lckenzie River are the moose, rabbit, wood partridge, white partridge, geese of all
a i d (spring and fall) cranes, waveys, ducks of ail kinds. The fish are: whitefihaoChe, trout, suckers, brochet, salmon, near the coast. Whalebone is also spokenof, 80 that whale must be found on the coast also.

By Vonorable Mr. P<jcer :
Q. You say reindeer: is that the same animal as our moose ? A. No, it is a

eali deer, similar to the deer f rom this part of the country. Other foods found in
a part of the country are a lichen, which grows on rocks, wild tea and the inside

of the poplar. Of medicines I remember them using the inside bark of the redWellow The outer bark is scraped off, the inner bark is taken and boiled, and the
tection is used as an emetic. They also dry and smoke it. Sarsaparilla is usedthere also.

Prof. MAcou.-The lichen spoken of there is called unbilicaria, but the com-
laa ne is tripe de la roche.

cor The WITNEsS -The berries are strawberries, gooseberries, yellow raspberry and
on4ID raspberry, high cranberry, blue berry and bear berry.

By ionorable Mr. Girard :
the 9. tIave you not the saskatoon there ? A. No, I do not remember that, but

y Inay have it.
By lHonorable Mr. Power:

o . I think you spoke of wild tea: is that the same kind of Indian tea as grows
a4brador ? A. Yes, the same.

By the Chairman :· 1 lave you ever tasted it ? A. Yes.
Q. la it what they Cali Labrador tea ? A. Yes.

t Q la it the same kind that the Hudson Bay Company once exported a lot of it
ngland ? A. I cannot say.

By Bonorable Mr. Girard:
OrdQ. IS it used there as tea ? A. Very little. They use it when they cannot get

inary tea. I would rather take Epsom satts than drink it.
Mr. MOLEon.-It is the reverse of cheering; it is a soporific.
The Committee adjourned until 11 a. m. to-morrow.
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TE SENATE,
OTTAWA, Tuesday, 10th April, 1888.

The Committee met at Il a.m.
The following letters were read

"GEOLOGICAL AND NATUaAL ISTORY SuavZT,
4OTTAWA, 9th April, 1888.

- "Mr DEAa Da. SCHULTZ,-I send you to-day a map of Canada on which I have
had marked with a heavy blue line all the routes that have been travelled and
examined by varions members of the Geological Survey in the region north of the
Saskatchewan and west of Hudson Bay. It brings out distinctly the very large
areas yet to be explored and of which we at present know nothing definitely, not
even the geography.

"I am yours faithfully,
"ALFRED R. 0. SELWYN.

"The Honorable Senator SCHULTZ,
"Senate, Ottawa."

"CENrAL EXPERIMENTAL FAÂX,
" OTTAWA, 7th April, 1888.

"DEAR Da. ScaULTz,-Your esteemed letter of the 6th reached me to day. It
will be quite impossible for me to prepare the specimens you desire and have them
ready for your committee meeting on Monday. I hope, however, to have them with
the samples you desire for distribution in the territory you are now investigating in
time for your meeting on Tuesday morning at 11. The samples will be prepared
already for shipment with tage attached so that they will only require addressing.
I shall also be glad to give you any information in my power regarding the localities
in Russia from whence these cereals have been obtained, and to aid you in every way
I cm in the important work in which yon are engaged. We have already sent this
season more than 400 sample bags of the Ladoga wheat to the North.West Territories
extending from the United States boundary lin. to Dunvegan on the Peace River,
in latitude 56, covering the country well, north of the railway belt through the
Prince Albert, Battleford and Edmonton districts. I feel confident that much good
will result to the whole Dominion fron this lin. nf work.

"Yours very sincerely,
"WM. SAUNDERS."

JAmES ANDERSoN re-called and examined.
By the Chairman:

Q. Are you now ready to take up the questions and answer them, or will you
read firom your father's diary ? A. A great deal of the information which I possess
is from diaries kept from my late father. Very little of it is from personal know-
ledge, except what I remember about Fort Simpson. I have here notes relating to
the west branch of the Liard River.

Q. Where is Fort Halkett ? A. About latitude 60. Fort Ualkett and Fort
Liard mean the sane thing. I have been trying to find out from these notes when
the Mackenzie River opens, but I do not see it anywhere mentioned. I find that the
river closed on October 5th.

Q. What did you find to be the earliest time that the navigation was open ? A.
In the diary I find that they started with their boats on M ay 22nd. It does not say
when the river opened, but they started down the river on that day. One year is
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Was open on the 9th of May, as far north as latitude 57. In 1857 the Mackenzie was
still open on October 5th. In a letter to Sir Geo. Simpson, dated September 14th,
1855, I find that a map was sent to him by my father, showing the route of the
&rctio expedition, and showing that whole country. There may be a chance of
getting hold of that map. The following are the notes regarding the navigation of
the west branch of the Liard River :-

The usual period of high water in the west branch (Liard) is from 10th June to
the 25th July (MoPherson).

Water began to rise at Fort Simpson (the second time) from the summer flow
of the Liard in 1848, 18th July; 1849, 10th July; 1850, 17th July.

The water subsides about the beginning of July, and begins to rise about the
lOth.

Ift In 1840 Campbell left Halkett, 1st July, in canoe; reached Francia Lake 19th;
on foot 23rd, and reached the Pelly on the 31st.
In 1842 Francis Lake established by Campbell. Left Simpson 27th June (when

tbe water had subsided), arrived at Liard 2nd July (six days). Left 4th July,
reached Devil's Portage 18th July (15 days); made a road across the portage about
tbree miles, and launched boat and carried cargoes across, 23rd, evening (5 days);
'eached Halkett 25th (2 days). Left 27th; reached Francis Lake 13th August (18).

Total voyage, including stoppages, 49 days. Water high.
in 1843 Christie left Simpson 29th June-water very high-and arrived at Liard

8th July.
In fall, 1844, Campbell took 41 days to go up to Francis Lake from Simpson;

leu Indians deserted, whicb retarded him, but the water was very low.
In 1850 Stewart perforrned the trip from Simpson to Francis Lake in 46 days;

high water the whole way up; left Simpson 13th June.
Road from Francis Lake to Pelley Banks.-A portage (bad) 20 miles to the

head of the Cordellais Cascades, Finlayson's Branch, thence possible to navigate
a Canoe about 40 miles to Beaver Forks, thence 18 miles to Finlayson's Lake; river
ilsignificant, much barred with trees, but it is possible to get a middle-sized
canoe up light; thence across Finlayson's Lake 22 miles, a short portage to
alOther emall lake 3 miles long, whence the waters run westward, thence a
sall (Beaver) creek which passes through some small lakes out of the
direct course, thence a portage 40 miles through thick woods, with the exception of
2 rnall lakes and a short piece of river falling into the Pelley, in all perhaps 7 miles,
to the Pelley River.

In 1843, Campbell walked from Francis Lake (bad walking) to Pelley Banks in
days, left 30th May. arrived 4th June.

l 1843, Campbell mentions that one of his men went from Fiancis Lake to the
cache on the Pelley and returned in 7 days, with 350 meat from the cache.

From Pelly Banks to the Forks Lewis and Pelley (Selkirk), Campbell with a
crew of 3 whites and 3 Indiane in canoe left Pelley Banks, early on the 5th June,
1 843.-Water high, current strong; early on the 6th reached the cascades and made
the Pr. Portage (2,840 paces) say 2 miles; 7th and 8th saw Indians g ens de Couteau ;
afternoon 11th, arrived at the Forks when he saw 55 men, women and children,

eNa de bois, returned thence and reached Francis Lake 15th July, as they had to
Unt the way, their march was not forced.

Francis Lake was established by Campbell, 1842.
Campbell discovered the Pelley in 1840.
Bell discovered the Lower Yukon, 1845.
Went down Porcupine or Rat River in 3 days, in 1842.
Yukon established 1847.
Selkirk established 1848.
Mr. McPherson, under date July 26th, 1847, states that the trade at Forts Nor-rnan and Good Hope had suffered much on account of the Mountain Indians resorting

to Prancis Lake and Pelley Banks.
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Calculation for a trip from Simpson vid the West Branch and Yukon, and to
return vid Pelley River and Yukon, to leave 20th May:

Days
Simpson to Liard............................. .............................. 7
Liard to H alkett............................................................ 12
Halkett to Francis Lake................................................ 10
Francis Lake to Pelley Banks........................................... 7
Pelley Banks to Forks (Selkirk)............ ................ 5
Selkirk to Yukon, allowing 3 days for exploration................. 8
Yukon to La P. Ho....................................................... 12
La P. Ho to Peels River............................,...................... 4
Peels River to Simpson................................................... 17

83
Allow 3 days for detention................... ---...................... 3

F 5

Arrive at Simpson 12th August, wbich would be a close shave.
NOT.-This calculation was made under the idea of being met by a canoe at

Pelley Banks and of receiving a supply of provisions ut Selkirk. Now we would
have to hunt our way and carry the canoe across.

Q. Have yon any further details from the journals of your father with regard to
the opening and closing of the rivers? A. I find from the journal that the Macken-
zie River was open October 5tb, 1857, and the Liard River was still open October
5th, 1857. The record does not say when it closed; it merely says, " bouts going
up." We found from the notes I gave you yesterday, that the river is open on May
7th, and it may be of some benefit to the Committee to try and find.this map referred
to. I see that there is attention drawn in the letter eent to Sir George Simpson,
September 14th, 155, to a map of the whole Arctie expedition. That would be a
very valuable map, because it gives a description of the whole country, and it will
likely be in possession of the Hudson Bay Company in London now. I also find
that f rom Fort Good Hope on the Mackenzie River is two days' journey to Great
Bear Lake.

Q. There are three Fort Good Hopes marked upon the map. One is evidently
a mistake in printing; it should be Fort Norman ? A. Yes, Fort Norman is the firat
below Prt Simpson; the second one is Fort Good Hope. The distance from Fort
Good Hope to Great Bear Lake is two days' journey counting twenty to thirty miles
a day.

Q. What can you tell us about the size of Bear Lake ? A. I cannot say anything
about that; there is nothing in the notes to show. It merely says that the River
Begnute flows from Bear Lake to the Arctic Ocean.

Q. Are the Committee to understand that Great Bear Lake has two outilets, and
that one flows into the Mackenzie? A, No, the Great Bear Lake does not empty
into the Mackenzie River ut all. In a letter to Sir George Simoson, of March 25th,
1857, I find that the deer hunting and trapping were bad at Fort Liard and Fort
Halkett because of their being no snow. I fancy there was no snow the whole
winter there, from the notes before me; but that was an exceptional winter.

By Boncrable Mr. Eaubach:
Q. Yon would not infer from that, there was no frost or ice or snow.

By fonorable Mr. Girard:
Q. You said there was not much snow ut any time in that region ? A. They must

have snow as a general thing, but it was an exceptional thing not to have any that
winter. There is plenty of snow ut Fort Simpson. I gave you, I think, all the notes
I have of any importance yesterday, and these are the others that I have since
picked up. I do not know that I have anything more.
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By the Chairman:
e Q. Could you. ascertain anything with regard to the possibility of sea going
teaers passing through Behrings Straits and reaching the mouth of the Macken-

-NoA. . I could not.
By Honorable Mr. Kaulbach :

Q. Is the Mackenzie navigable at the mouth ? A. Yos; there is no doubt of that.
By the Chairman:

Q. Rave you any knowledge of expeditions in search of communication by
ater north of North America passing through Bebrings Straits and reaching any

POInts near to or east of the mouth of the Mackenzie ? A. Yes.
By Honorable .Mr Almon:

9. Is there any reason to believe that the cold is more intense on the magnetie
Xorth Polo than still further north ? A. I do not know.

Q. Have not some voyageurs found out that when they get north of that, the
cOId 18 not more intense ? A. I do not know that, but from these diaries [ find outthat right up near the Arctic Ocean in that new country that was explored there, a
na) Of which I have shown you, a great deal of it was as mild as at Fort Simpson in1862.

Q. The cold is not stationary. It bas been discovered that it has been gradually
oving to the westward? A. Yes; that is the case.

feQ. We all know that the east coast of Greenland, within the memoryofman was
ertile, and at one time the Queen of Norway used to get ber supply of butter made
tore, though the olimate hat- since that time become so cold that butter making bas

en abandoned. Would that not show that if the magnetic pole does move west-ýVard, the climate changes westward with it ? A. There is no doubt that the climete
Il changi.g. We have evidence in this country that the climate is changing, and we

evidence of it in the prairies of the North-West. It is getting milder all the
.1 I forgot to mention that while looking over some reports of my father's int ters to Dr. Richardson and Sir George Simpson, that he states there are some 84

rapide in Back's River, showing that it was not navigable to any extent.
By the Chairman :

9. The object of your father's expedition, so far as I can learn, was to descend the
.at Back or Fish River, and explore the coast near its mouth, and the Montreal

land opposite it ? A. Yes.
Q. Iow far to the west had Dr. Rae got with his explorations ? A. I oould not

say that.

Prof. SAUNDERs, Director Central Experimental Farm, Ottawa, appeared with a
a rge nlumber of samples of grain and said :-I have bore some samples of Ladoga

Wbeat of last year's importation and of this year's importation grown in 1887 and in
1888; also samples of this wheat which have been grown at the Touchwood Hills
tserve, N.W.T., at Edmonton, N.W.T., and at Binscarth, Man. The Ladoga

,heats al came from latitude 60 northern Russia, near Lake Ladoga, north of
. Petersburg. I have also samples ot Onega wheat from latitude 62, further in thenterior; Onega oats from the same latitude in northern Russia; Petchora barley

"roua latitude 66, northern Russia, n ar Petchora River, up close to the Arctic Ocean;

olar barley from latitude 67, within the Arotie circle, east and north of Archangel;
Oa Winter rye from the same latitude, and two samples of Danish barley from the
oYal Agricultural iSociety o Copenhagen, Denmark. One of these samples iso1wn as the Danish Chevalier barley and the other as Danish Prentice barley.

The weights of these different grains are as follows:-
Lbs.

Ladoga importation of 1887, weight................................ 61j
do 1888 do ................................. 62

Wheat from Donald Ross, of Edmonton, weight................... 61J
do Touchwood Hills, weight.............................. 64
do from R. W. Smellie, Binscarth, weight.............. 65
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Lbs.
Onega wheat, weight................... ............................. 58
Onega oats do ......... ......................................... 37
Petchora barley do ..................................................... 49
Polar barley do ........................... ......................... 47
Polar rye do . ................. 55

The vitality of those seeds, as far as the tests are completed, is as follows:-
Per cent.

Ladoga, 1887..................... .................. 98
do 1888.......................... 100

Onega wheat............................................. 99
do oats.............................................. ..... ,.............. 96

Petchora barley ...... .............................. 95
Polar barley....................................... 95

do rye........................... ......................................... 93
These tests indicate a great degree of vitality in the grain. The samples of

Petchora barley, Polar barley and Polar rye have been obtained from the extreme
northern limits of grain growing in Europe. I have brought before the Committee
25 1-lb. samples of each variety of grain for distribution in the Mackenzie Basia
district-the Ladoga importation of 1888, and of Onega and Saxonka wheat imported
last year from the Volga district in Russia.

By the Chairman :
Q. Would you inform the Committee how many of these samples come from

within the Arctic circles ? A. The Polar rye and the Polar barley co.me from
within the Arctic cirole, latitude >°. The Petchora barley comes from latitude 66°,
which is close to the Arctic circle. The Onega wheat comes from about latitude 620,
further down from the sea and more in the interior, and the Onega oats come from
the same district.

Q. Can you tell us what the summer isotherm of that wheat is ? A. I cannot,
exactly. Our correspondent staies that the winter.rye is sown there in July of one
year and reaped in August of the following year, but ho has not given us the length
of the summer. It is a long distance from the point where our correspondent lives
up to the point of growth-400 or 500 miles-and as there is no railway communi-
cation it takes a long time to get the grain down from there-generally two or
three months from the time it is ordered before it can be got to Riga.

Q. Will you kindly give the Committee any other information that was sent to
you with the samples ? A. I have received no information with regard to the time
of planting.

Q. How long does it take this wheat to ripen in Russia ? A. I have got no
information on that point at present. I have written to our correspondent to ascer-
tain that, and probably will have the information another year. Those points are
not reached readily, and it takes a long time to get answers to any questions that
are submitted.

Q. Have yon indicated on your list of persons to whom questions of the Com-
mittee will be ment, those to whom you would like the 25 samples to be sent? A. I
have not yet had time to look carefully over the list, but as I have already covered
the District as far north as Edmonton and Prince Albert, and we have sent samples
to Fort Vermillion, and Dunvegan and Lac La Biche. We should like if possible to
have the samples distributed further north into the interior as they can be sent.

Q. We have 20 corresvondents north of the point you have indicated, and we
bave three from the neigh borhood of Sitka on the Pacific coast. Have you sent any
up in that direction ? A. No, not any up in that neighborhood at all. This grain
coming from fully five or six degrees north in Europe of any of these points, it shouldc
be of use to the settlers in that distant country.
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9. Have you reason to believe that any considerable portion of British North
d ierica, north of the Saskatchewan watershed, may be found suitable for the pro.
duction of wheat ? A. I have no personal knowledge on that subject at all.

Q. What would be the conditions necessary to produae it ? What summer
tfllperature for three months, supposing the soil to be alluvial ? A. It is generallytld that it requires a certain definite sum total of heat to ripen wheat. What
that is I cannot give you from memory, but there is a limit, and if you pass that

it it ceases to be able to produce wheat. As far as I can learn from our corres-Pondent in Russia, in latitude 62, where we got this Onega wheat, it is about thenorthern limit of wheat growing in Russia.
Q. What is the summer temperature there ? A. That information we have

nt Yet obtained, there has been so little time since we opened the correspondence
with this gentleman in Russia. He has taken a great deal of interest in the subject,and says he has made a study of the ripening of these northern grains for years, and
levery glad to give us aIl the information at his disposal.

Q. The Committee have had evidence that wheat has been grown at Fort
31 pson, in latitude 62, and is said to have been a crop four times out of five in that
gioDn. The summer temperature there exceeded 60 degrees for three months ofthe eason. If other portions of the country have the same physical and cUmatiecoaditions, would you expect wheat to grow there ? A. Yes, I should. There is

!other factor besides heat which is held by many scientific men to be of very great
"rePortance, and that is, the amount of light. Of course, as you approach the olar
egions in the summer season, you have alnost continuous light.

Q. Can you tell the Committee what are your impressions as to the extentch light affects the growth of cereals ? A. I think it has been pretty well estab-
ýiFhed that light has a decided effect on the growth of cereals, but what exact value
'5 to be attached to that factor in the estimate, has not yet been determined. ItWilt require many years of careful consideration before we wili be able to say how
1nnch additional light will make up for a small deficiency in heat; but that it does

to a certain extent is, I think, pretty vell established.

OTTAWA, Wednesday, 1lth April, 1888.
The Committee met at 11 o'clock, a. m.
The following letters were read:-

" DEPARTMEINT OF AGRICULTURE, OTTAWA, 7th April, 1888.
DzAR Da. SCHULTZ,-Professor Saunders has sentto me the enclosed explanation

Sreference to the samples of grain, &o., from the northern points of the North.West.
bave already explained to you that all.the grain we had in the Department had been

Daneferred to the Experimental Farm.
" Believe me, &c., yours truly,

.lI0orable Dr. SCHULTZ, Senator, J. LOWE.

"Ottawa."

"CENTRAL EXPERIMENTAL FARM, OTTAwA, 7th April, 1888.
gra.DA Mi. Low,-Your note of yesterday is received. I have no samples of

ainm, roots or grasses from the Mackenzie Basin, but am preparing for Dr. Schultza nall collection of the different cereals we have obtained for the farm from thelothern districts of Russia.
Yours very sincerely,

" WM. SAUNDERS."
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JAMES ANDERsoN re-appears to make the following addition to bis evidence:-
I remember weli seeing at Fort Simpson seal-skin boots that came from the

Aretie Ocean, purchased from the Indians.

PROFEssoR MAcoUN called and examined.
By the Chairman:

Q. Are you prepared to reply to the list of questions sent to you ? A. Tc-day
Iwould prefergiving my own evidence-information within my porsonal knowledge-
for the resor that I am not prepared to take up documentary evidence of others.
lence in my answers tc-day I will speak only of the regions with which I am

acquainted . I am prepared to give information as to the character of the Peace
River from Fort McLeod, in latitude 55, on the British Columbia side of the Rocky
Mountains, to Lake Athabasca; and from Lake Athabasca up the Athabasca River
to the Clearwater, and up the Clearwater to its head-through the whole region to
Fort Carleton or Green Lake, which is the southern border of the country covered
by your investigation. In that case it includes an immenke stretch of country, and
I am prepared to give you details if necessary both as regards the navigation of the
river, its size, the rapids, the various streams that enter into it, the character of the
country on its banks, and the climate of the region.

Q. We will take first the navigation of the streams that you are familiar with
in the district you have described ? A. I will turn to the 7th question. In the 6th
you enquire how far is the Athabasca or any of its affluents navigable for vessels
drawing 30 inches of water, above the mouth of the Clearwater ? I was never above
the mouth of the Clearwater. Dr. Bell and Mr. Ogilvie are both competent te give
information on that, because they have been above it and examined the river. As I
remarked a few minutes ago I have been on the Clearwater itself. The Clearwater
enters the Athabasca 180 miles froin Athabasca Lake. Between the mouth of
the Clearwater and the lake, the Athabasca is navigable for a steamer drawing six
feet of water. In 1875 I carried ont the report of Mr. Moberly, who was in charge
of Fort McMurray on the Clearwater, to the Commissioner at Winnipeg, I think Sir
Donald A. Smith, and that report, Mr. Moberly told me, had been drawn up at bis,
Mr. bmith's, instigation. He had sounded the river all the way to the forks, and at
Do place had he found less than six feet of water. That was prior to September. 1
came up the first ten days of September and found no shallow water.

By Bonorable Mr. Pcwer:
Q. The water would not be any lower at any time of the year than that ? A.

I think not, because about the 20th of September the fall raine commenced. Above
the forks of the Clearwater, the river wculd be navigable, in my estimation, for
emall draft steamers, to the mouth of the Pembina River ; I think possibly about 20
miles, but it may be further. Pembina is about 20 miles above-not more than that.

Q. When you say amali draft steamers, what do you mean ? A. There were no
signe of shallow water, and up to that part it would float boats drawing three or four
feet. We saw no signe of shoale at all. We were taking up those big York boats,
three of them, and found no difficulty in running before the wind in that part of the
river.

By the Chairman:
Q. Yon had better explain to the Committee, some of the members not being

familiar with the class of steamers in the far west, the kind of vessels that is now
being built at Athabasca Landing ? A. I may mention that steamers were run eight
years ago on the Assiniboine, and ten years or more ago on the Red River which
did not draw more than from two to two and a-half feet of water.

Q. Bow much would such a vessel carry ? A. Leaving out the barges, the old
boat that I went out on in 1819 to Fort Ellice would carry up 100 tons, up that
wonderflly crooked river, the Assiniboine. The Athabasca River, that I am speak-
ing of, is over 20 times as largo as regards volume, but not 20 times as wide.
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Q. What are the Committee to understand when you speak of light draftsteamers ? A. i am speaking of stern wheelers.
Q. Do you mean a vessel drawing any mcre than two and a-half feet of water ?

A. A vessel drawing not more than two and a-half feet of water, and propelled by a
wheel at the stern.

Q. What is the capacity ? A. About 100 tons and towing a couple of barges
that would carry a couple of hundred tons at least, because any one acquainted with
Manitoba will remember before the railwav was constructed that in this way the
steamers brought all the merchandise into Winnipeg on these big barges behind the
stern wheel steamers ; so when I spoke of light draft steamers 1 meant vessels that
Would draw from two to three feet of water, although they say that they can run in
'nuoch shallower water that. The steamer that i spoke of in conrection with the
Athabasca River would be one drawing six feet of water, according to Mr. Moberly's
reIolrt to ;ir Donald A. Smith.

Q. How many miles of that navigation is there? A. It is 180 miles to Fort
hippewyan. There is only about 5 miles across the lake to the fort. That same

steamer could run up the whole length of Lake Athabasca, and, to my own personal
kfnoWledge, it could ascend the Peace River with the exception of a short rapid that
they cali Bouldor Rapid, for a long distance. There are just a few boulders in the
Channel at the rapid, but the river is of gieat size, and, standing on the bank and
ooing at it, i wrote that there would be no difficulty in a steamer running up it.luce then, having been on other rivers, I know that there is no di4lculty about

"I1nning a steamer up the Athabasca and up to Littie Red River, where there is ael anda rapid.
Q. Hlow far is it by the river from this fall to the mouth? A. It is 200 miles.

0Wthe Peace River docs not enter Lake Athabasca, but a large river about 100
Yar1ds wide or more, called Quatre Fourches River, does. That river connects Lake

thabasca with the Peace River, and in the spring of the year, when the Peace
iVer is higb, the water runs out of the river into Lake Athabasca, but when the

Vater is low, as it was when i was there in August. the water runs out of Athabasca
ake and into Peace River. The real mouth of Peace River is about 25 miles

below. It falls into Slave River, but there would be no difficulty in a steamboat
Paasing from Lake Athabasca to the Peace River in the way 1 mention.
h Q. What is the length of Lake Athabasca ? A. They cali it 200 miles; I have

ard that it is 250.
By Honorable Mr. Turner:

Q. What is the depth of Peace River for 200 miles from its mouth ? A. There
are no bars, but it is a mighty river, 1,000 yards wide.
. Q. What is the depth of it ? A. I cannot tell; there are no bars. I came down

its lowest water, in the autumn.

k Q. Could a vessei drawing 13 feet of water navigate that river ? A. I do not
nWo. The waters of the Peace River are lhke the waters of the Mississippi, they

are of a milky color. They are not clear and it is only by sounding that you can tell
the depth of the water.
it Q. A boat drawing six feet of water anyway would be safe ? A. I am sure of
, because it is a much larger river than the AthabaEca, and the current was nothing,because my own aching bones settled that-we had a head wind and it was blowing

Btron er than the current up the river. There was no current except at the Rapide
ii ant, and which is a short rapid. These are the only two obstructions for thewhole length of the river. Of course I do not wish to speak of the Peace River now;
ish to speak 'of it connectedly from its source the whole way down to its mouth.

T. Clearwater is not navigable much above the mouth of the Pembina. The Pem-
'na iS a very respectable stream coming in from the south. Before you reach the

o.IOuth Of the Pembina you come to the sulphur springs that Mr. Anderson spoke of
t hie evidence. The sulphur springs are on the right bank of the river, and below
the Pembina which comes in on the left ban k.
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Q. Are the tiulphur springs warm? A. They are, though I am not speaking
now from personal knowledge. I saw the small streams running from the sulphur
springs, and they were lined with sulphur. Captain Back travelled on snow shoes
down that way, and ho mentions that the smell of sulphur was strong and ho saw it
along the margin of the creek in the month of January, so I believe they do not close,
but I am not speaking from my own knowledge, but only from supposition. When I
saw them there were amall streams of water running from them and the bank was
lined with sulphur.

By the Chairman:
Q Ia that on the part of the Clearwater that you mention as being fit for naviga-

tion ? A. Yeo.
Q. This sulphur thon could be transported? A. Yes, by means of a steamer,

because it is in the deeper water below the mouth of the Pembina.
Q. Wbat is the extent of that sulphur deposit? A. I am not prepared to say.

Dr. Bell visited that district five or six years after I was there, and he may be able
to mention something on that point. On the tenth question I can give you I think
full information. In 18'72, I was sent by Mr. Fleming, who was thon exploring tor
the Canadian Pacifie Railway, from Edmonton, and we had the book with us that
Judge McLeod spoke of having written. It was his book that caused Mr. Fleming
to send me and another gentleman to explore the Peace River and see if there was a
pass there. We made our way from Edmonton to the Peace River and reached the
river about the 'ast of September.

Q. Whàt was the condition of the river theu ? A. When we reached the· bank
of the river we came upon it like as if we were walking acroas this room; there was
no appearance of a river at all. The country wats perfectly level and there was no
appearance of the river until we came upon the verge almost of a steep bank-we
could see the country on the opposite aide of the river. Seven hundred feet below
us there wound a mighty river: I have never seen a river like it in any sense.
You can picture to yourself a river 800 yards wide, meandering through a narrow
but very deep valley, because we were 700 feet above the water of the river. We
could look to the lef t up the Smoky River and to the right to the sandstone cliffs,
miles below us. That was in September, 1872. It is not my intention to speak to
you about going up the river. I tbought [ would speak of what 1 saw on the river
connectedly, commencing at its source and going down to its mouth. In 1875 I was
selected by Dr. Selwyn and appointed by the Government then iii power to
go out as a botanist to the party led by Dr. Selwyn. I went with Professor
Selwyn to the Pacific couat and crossed into the interior by the Fraser by
way of Fort St. James until we came to a place called Fort McLeod. That
is west of the Rocky Mountains and latitude 55°. The Peace River lies pretty
near the big bond of the Fraser, near Fort George. We came into the Peao
River Valley from Fort St. James. At Fort McLeod one branch of the river
takes its rise. It is called on that side of mountains the Parsnip. It gets its
name from the cow paranip, which the Indians eat the stalk of like rhubarb. Frorn
there, three years before, in the latter Dart of October ani the firet days of Noveon-
ber, we came up it with a large flat bottomed boat with four Indiana and two white-
mon, and we found no difficulty whatever. There is not a rapid in the river at all,
80 we found no difficulty wbatever in bringing the beat all the way from the Forks
Of Finlay, as it in called, up the Fort MoLeod River. In going down the firbt days
of July, 1875, the river was in flood and of course it was fit to carry a steamer of 23
feet draft in sone places i but at the very lowest stage in November we found nO
diffloulty in taking our boat up and met no rapids whatever. I am-apeaking now of
the Peace River called the Parsnip, between the entrance of Fort MoLeod River ad
where it entera the Rocky Mountains to turn to the east.

Q. What is the distance ? A. It is about 74 miles in a straight lino.Q. What is the character of the navigation ? A. In taking our boat up in
the autumn we had no difficulty at all. In going down three years afterwards io
spring, of course, the water was at its highost, and it was a mighty river.
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Q. That is on the west of the mountains ? A. Yes.
Q. What class of boats would be suitable there ? A. That river would be

"aVigable for one of those stern wheelers that draw two feet of water.
By .lnorable Mr. McCallum:
l. Bow much water did your boat draw ? A. I cannot say. It had brought

down twenty-three miners and two years' supplies.
Q. Do you know about the draft of water that the boat was drawing ? A. No,

because it was a common flat bottom boat built in Victoria, and they carried down
Perhaps ton tons on it.

Q. Would it draw a foot of water ? A. No, I do not think it would, but we
hauled up and poled, and found no difficulty in taking the boat up at ail. I am not
Prepared to say that the river is suited for steamboat navigation.

Q. Part of the season it would be ? A. Yes, two-thirds of the summer it would:
there is no doubt of that. When I say three foot I am within half the depth that
nenatally I believe the draft of water to be. I am satisfied that it is six feet in the

early part of the summer. When we reached tue Forks of Finlay we found the
1i'ver 200 yards wide, and the Parsnip 300 yards wide. Those two rivers unite on the
West aide of the mountains, and as soon as they join, the river entera the main chain
0f the Rocky Mountains. Thon, as it passes into the mountains, it is over 300 yards
Wido. Less than three miles from the Forks there is a short rapid, and for fifty

e1168 after that, going through the mountains, the mountains towering up 5,000
'ot on either hand, we met no more rapids. Only one place did we find rapid

Water at one or two points where rocky points came ont, the water running over
the rocks on one aide showed a ripple, but on the other side it was only fairly swift.

By the Chairman :
Q. D the Committee understand that you can sait a steamboat on the Peace

tver through the R'>ky Mountains ? A. No. For fifty miles in the mountaina
therO is nothing to interfere with the navigation.

By Bonorable Mr. Power :
Q. How long was this western rapid ? A. The first rapid was quite short.

1 difficulty was not fifty yard@. We juat lightened the boats and handed them
tOwa with ropes, and enterod below and went on again. The year we came up inthe autumn, we hauled the boat up through without any effort. After fifty miles we
ae"4 to another rapid. That was just before we lof t the main chain of the moun-t ainf5

Q. How far was that in the mountuins ? A. About ' 5 miles through the
Muntains, from what we called the Peace River Canon to the Forks of the Finlay.

Q. What was the charaiter of the second rapids ? A. Boulders, and not a
Qincult rapid at ail. It is merely swift water. When I say swift water, there was

a Very high bank on the left as we went down, and the stones had fallen from the
btlks into the water, and apparently there was a line of boulders across the river,
htt that was all it was. You would not call it a rapid at ail.

Q. There was no steep fail of water ? A. No, simply rock.
Simply the current was obstructed ? A. Yes, simply boulders in the stream.

. hat is called the IRocky Mountîins Canon is ton miles east of that. Thon the
ver breaks its way through the ro3ky escarpment, the foot hills of the Rocky

tcttins. When it gets through the R>cky.Mountains it sinks down at least 1,000
in theose tn miles.

By Honorable Mr. AicCallun:
Q. There is no use in trying to get in through there ? A. No.

By the Chairman :
What is that portage ? A, Dr. Selwyn madQ it ton miles; I made it 12.

en you get through you are a thousand feet above the river, and that character
de river retains ail the way down. It runs in thit deep gorge. That is why the

Oplorers going up the stream marked along the Peace River, "here, mountains,"
.t the gentlemen never climbed up to see what was above. They wero ail the time

1kting at the bank of the river, because when w. climbed up we found fron whore
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the river left the mountains, it was getting lower and lower, and ut the end of 500
miles it was not more than 500 feet below the level of the country, but at Danvegan
it was 700 feet. Mr. Horetzky and I measured it, and found it that distance from
the level of the prairie. The country above that was found to be level as a floor.
The Peace River country is without hills. I never saw a bill near the river in its
course east of the mountains. Loking up from the bd of the river it is like a
mountain chain on each side for 500 miles, but I climbed up at several places, and
the character of the country was as I have describ3d it.

Q. You passed over fifty miles of clear navigation; thon you came to 12 miles
where navigation was impossible ? A. Yes.

Q. Please describe what you found below that ? A. I descended the river below
that for 770 miles, and for 550 miles from this obstruction you can picture to your-
self a river that commences at 500 yards in width and en ls ut over 1,000 yards going
through a valley with immense bonds and when you look up from the river you can
see ut some places sandstone cliffs 500 feet high, and at other places the broken faces
of the barik sloping back half a mile on either hand. At first there was a great deal
of gravel in the bed of the river; as we receded fromu the mountains the gravel got
finer and was without large stones, bocause it was ail saudstone and broke up easily.
As we descended further the gravol got finer until it oventually passed into mud.
When we got about 300 miles below the mountain it had turned into mud bars and
we saw no more gravel or stone except once in a while when we would come across
where the river had been eating into the banks an: we founi the raocks the same as
above, that is nodular, ironstoae and some kinIs of limestone.

By the Chairman:
Q. We want to know what kind of steamer could be run on this 770 miles of

navigation ? A. I see no reason ut all why a steamer should not be run there. I
put the depth ut the very lowest when I say three feet: I mean six feet.

By Ronorable Mr. McCallum:
Q, That is for two-thirds of the season ? A. For the whole season. We swam

our horses in 1872 across. One was nearly drowned. They had to swim over 500 yards
without a break. The same season ut Dunvegan we swam them back again to the
other side. We found it was not so wide-perhaps not more than 300 yards there ;
so when I talk about the depth there is no such thing as a ford known, so that I am
safe in saying-and I speak now ut the time the water was ut its lowest-that the
navigation is good alt the season. When we went doiwn in August the river was
boaming, as they say.

By Bonorable Mr. Power:
Q. At what time is the river highest, and ut what time is it lowest? A. It is

high twice. In 1872, as I said, we reached the Pouce River on the lst October.
The water was low, but from somo cause, I believe it was rains west of the Rocky
Mountains, five days after that the water in one night rose, I am within the mark
when I say, five feet, and it remained up. The Hudson Bay Co.'s people were pre-
vented from eending their bouts up to the mountains, and Mr. Horetzky and I had to
hire horses and force our way overland to get to the mountains. That was the
autumn flaod. That is only oceasionally; it is not regular, but it comes from west
of the mountains. ln the spring we met the flood rushing into the mountains about
the 8th of July, so that prior to that the river had been rising; that was about the
height of the flood on the 8th of July when we struck it at the Forks. From that
until the last of August it kept getting lower all the time.

By Honorable Mr. Turner:
Q. Is that caused by the rains or melting snows ? A. By the melting snows.

By Honorable Mr. Power:
Q. And the river is ut its- lowest when ? A. About the lt of September, be-

cause we found moet of the rivers-the lateral rivers-at a very low stage of water
at that time, but I suppose in winter, before the melting of the winter nows, the
river woutd be low, but that would have no referençe to-its navigation.
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By the Chairman;

bat Qi Tat part of the river you describe as 770 miles is open for navigation at
atie? A. 1 am very glad you asked that, because I was particular about it.

Stopped at Fort St. John, and I got permission from the officer in charge to
Oaine their records, and I found that the first ice-not the closing of the river,but the first ice seen in the river-averaged about the second or third of November.

course the river would not close for over a month after that. Now
as regarde its opening, I was there in the autumn of 1872, and as I said we
'*nt through the mountains and took the boat up to latitude 55 in!British Columbia,

we passed through in the last days of October and reached Fort McLeod on the
5th of November, and there was no obstruction to navigation. On the seventh of
1ovember the Parsnip that we had gone through two days before, closed. There was
tthing to obstruct the same men when they went through the Rocky Mountains ;

ad not closed down there. The next spring Capt. Butler went up the river and
yrOtO hie book called " The Wild North Land," and on the twenty-second of April
hecrossed the river, went up the slope of the bank and found the whole slope
overed with blue anemones-that is, on the twenty-second of April-and the river

8 open before that time. So there are the two records for the winter of 1872-3.
By Honorable Mr. Power :

9Q. JDid not this record at the fort show the time that the river was open? A.
au not prepared from memory to say, though I think I have it in my notes.

By lonorable Mr. Turner;
For agricultural purposes, starting from the Parsnip and through the Rocky

onntains, supposing that portion of the country to be unfit for agriculture, where
oes the good country commence ? A. Right at the place where 1 told yon the big

Portage was, because when I come to speak of the vegetables, I can show what wili
4etonish you in connection with that.

By ihe Chairman :
odQ. What is the name of that portage ? A. The Rocky Mountains Portage at
lson Hope, or the Hope of Hudson, as Capt. Butler puts it; f rom there it i 770

e down the river.
Q. -And suitable for agricultural purposes, how far ? A. The whole distance; I

ean on the prairie, not on the slopes of the river-on the prairie above, and I am
l'epared to prove that.

Q. Are there any mountains there at all to be seen after you get up the bank?
noe after you get east of the Rockies.

the 9, And it is a fine prairie country up there ? A. It is just a level prairie all
Way only there is an abrupt ascent, as geologists say, going from one clas of

to another.
Q. Are there any woods along the banks ? A. Yes. The north bank of theriver, that is the one facing south, has hardly any wood, but is covered with berries,e6nid We found the cactus growing thet e, but the other side of the river, facing thehrth, Was covered largely with spruce down to the river's edge, the whole upwardÂP After going down the river 550 miles from the mountains, we come to the
4obstruction at Little Red River.

By Bonorable .Mr. Turner:
9. I suppose it is only the banks of the river' that are wooded ; above all is
ie? A. Yes, prairie, with polar and willow in clumps.

The same as the Saskatchewan country ? A. It is of the same character as the
Saskatchewan, but with much taller grass. There are ledges of limestone

d that cross the river from bank to bank, and the river we estimated was a mile
half wide there.

By the Chairman:
. Will you give as a description of the impediments to the navigation of the
.1 - There is a rapid of about half a mile above the fall, and below the fall the
% er i atan

.Can steamue pais that obstruction ? A.- No.
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Q. What is the length of the portage ? A. We came down the river and the
rapid was not more than half a mile. It was not a bad rapid at all.

Q. You ran the rapid thon? A. Yes.
By Bonorable Mr. McCallum:

Q What is the fall of the river there ? A. It just depends upon the depth of
the water. When we went down it would be from 7 to 15 feet.

Q. In what distanco-half a mile ? A. No, just at the fall.
Q. Io it a straight fall? A. Yes.

By Honorable Mr. Power:
Q. The fali is at the foot of the rapid? A. Yes; and the water becomes per-

fectly still after that. We held lines and lot the boat go over, and although it filled
with water it was easy to empty it and we got in again.

By Ronorable Mr. McCallum :
Q. What is the fali of the river there ? Supposing you wanted to build a canal

to overcome the difficulty what would be the difference in level? A. I may say it
was about 20 feet. Mr. Ogilvy went up that river and survoyed it, and he will tell
exactly the height in bis report. I have forgotten about it.

By Honorable Mr. Turner:
Q. Then the fall at 7 feet does not include the rajid ? A. No, only the fall it-

self, and as I said at firet, it depende on the stage of the water how much fall would be
apparent. From that down the river runs through a country with comparatively
low banks. I do not remember a bank much higher than 50 feet, and the character
of the river was that of a narrow lake with no current at all, only at the one place
I have mentioned, tbat ie the Rapide Bouillant, the Boulder Rapid. There was no
rock in place, just boulders, and we ran through the boulders ourselves. We did
not get ont of the boat, but we kept near the shore. Immediately after passing the
fall there were limestone cliffs.

By Honorable Mr. Turner;
Q. The same on both sides ? A. Yes, and below that we came to the Little Red

River, and the country was not more than 20 feet above the level of the river.
Q. And both banks of the river were the same ? A. Yes. The river seemed

wider than from here to the Gatineau Point, and the whole country was level away
into the blue distance.

Q. The banks were sufflciently low so that you could se. over the country?
A. Yes, and I made a collection of plants.

By the Chairman :
Q. What is the next obstruction ? A. Rapide Bouillant was the only obstruc-

tion we had. It was a broad river with islande in it and perfectly smooth, meander-
ing backwards and forwards. Then we reach the mouth of the Quatre Fourches River.
We found at that time it was running cut of Lake Athabasca, and it runs into the
lake in the spring.

Q. Suppose you are on a steamer of 30 inches draft at that point going down,
you eau get to Quatre Fourches: how much further down can you go with that
steamer ? A. You can go down the Peace River into Slave River and run dowa
Slave River to 16 miles of Fort Smith. Fort Smith is on the Slave River immo-
diately below the rapide on Slave River. Thon there is a break of 13 miles there.

Q. What is the distance from Quatre Fourches to the point you have described ?
A. That I could not say. I did not go down ; it could be measured on the map, but
to pas from Peace River into Lake Athabasca we estimated was a distance of 24 miles.

By the Honorable Mr. Power:
Q. There is no obstruction there ? A. No. Yon can go into the lake.

By the Chairm n:
Q. W hat is the distance down the Slave River that you eau go ? A. I am not

prepared to say without reference to other men's books, but you can go down it
within 16 miles of Fort Smith. That steamer you can use down the Clearwater 200
miles, up the Peace River and at least 100 miles down the Slave River; and what iO
more the Hudson Bay Company have a steamer for that very service, which was il
use last year.
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Q. What is the size of that steamer ? A. I am not prepared froin memory to
the the site, but it is a river steamer, not a lake boat. It is a stern wheeler, but

1 boat they have below Fort Smith is not a etern wheeler but a vessel fit to go
Uywhere in those waters.

Q. What occurs at Fort Smith in the way of obstruction ? A. A series of rapide.
believe the rocks are limestone, and the rapids are from 13 to 16 miles.

A. That is impossible of navigation ? A. Yes, without canalling.
.Q. Below that point what have you got ? A. Below that point unobstructed

a ')gation to the Arctic Sea. The reason I say that is this-it is not a gues--the
s1*on Bay Company's people bave a boat on it now, and late lait year the boat

started at Fort Smith and went down to the mouth of Peel's4 River, and Peel's River
enters the delta of the Mackenzie. In fact it le where Mackerz;e went himself.
!here is no sea water there, but it is at the sea, and it gets the influence of the tide,SO that it is an actual tact that a boat runs from Fort Smith to the Arctic Ses.
i Q. What is the distance by the river, do yon suppose, froin Fort Smith to the

Olar Sea ? A. When I was at Lake Athabasca they told me it was 1,300 miles-
miii there to the Arctie Sea.
Q. And Fort Stnith is 100 miles below the lake ? A. Yes, 100 miles or more.
Q. Would 1,200 miles be an approximation ? A. Yes, but I am not prepared

"aY exactly.
By Honorable Mr. Power:

Q. How far is Fort Smith Irom Fort Resolution ? A. Fort Resolution is at the
Mouth of Slave River, and that is 2 degrees further north, so that it le over 100

est from Fort Smith to Fort Resolution.
Ry Honorable Air. Turner :

Q. The Peace River ende at Lake Athabasca, or there changes its naine ? A.
le discharge of Lake Athabasca is Slave River, but the Pence River enters Slave

er 25 miles below Lake Athabasca. The Peace River sende in an arm, in the
%ping of the year, into the lake.

Q. But at its junction with Slave River it ceases to be called the Peace River?

By the Chairman:
Q. You have got us in the steamer to the mouth of the Mackerzie River, can

a tell us of the estuary there ? A. It is not from my own knowledge, but what
ave learned from reading and other sources that 1 can speakr. I believe the

'hift of the Mackenzie River's waters ie to the eastward. Sir John Franklin and
Bir John Richardson found that to be the case from the driftwood they enoeuntered

ards the Coppermine. Franklin himeelf, when he went westward to go to Icy
PO, found the abundance of driftwood for a short distance, and after that it ceased

#d the driftwood he found came from two rivera that ran into the Arctic Sea west
or teMouintains.

Q. Do you mention that as evidence that there is open navigation from the,
!4cith of the Mackenzie to Behring'@ Straits? A. I believe there is, and the reason

ry simple. We can get the records from Point Barrow, where the Americans
baO had an observatory for three years. The full reports from that observatory
'" Published. The reason I think there is no obstruction and that we have a clear

"Ot is that the drift le to the eastward. Therefore to the east among the islande,eeea in jammed op with ice just as the Arctie explorers found it to be. I believe,
tbIUh I could not prove it, that no obstructions would be found at certain seasons

;e year, between Behring's Straits and the mouth of the Mackenzie. I am pre-
ed te prove that the mild climats of the North-West le not an occasional or acei-
taIl thing, but that it je permanent and that the drift of warm air from both sides

Oa continent seeme to come up the Mackensie River. 'Phe lsothermal lines show
The rivera in which Sir John Richardson found the timber coming down,

near the mouth of the Mackenzie River, so that I am quite sure mentally that
sh of heated air keep the Arctie Sea open. We have hot air passing from
~erican desert to the mouth of the Mackenzie. The American desert is th
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source of the blizzards in Dakota-the source of the good climate we have in the
North-West, and the bad climate they have in the States.

Q. You have told us the effect that the heated air has on the temperature of
that region; we want to confine you to the navigation; a witness yesterday told us
that he had bathed in tbe Mackenzie River at Fort Simpson. That would imply a
temperature of not lower than 80 degrees. We were told by the same witness that a
immense volume of water passes northward through that river, and presumably at
that temperature. What effect would that have upon the navigation at its mouth
and on the adjacent coast ? A. It is very easily answered. Everybody says that
the heated water of the Gulf stream passing by the British Islande and the coast of
Norway affects the climate of tIose regions wonderfully. Is it not common sense
that the immense amount of water poured into the Arctic Sea by the Mackenzie will
affect the climate comparatively ?

Q. What about navigation ? A. If it is proved that the ice drift from the Arctio
comes down on this coast, my conclusion is ail wrong, but I contend that the drift
is to the east. I know this because the driftwood carried into the sea by the
Mackenzie River is found along the coast 200 miles to the east and not to the west
of the mouth of the Mackenzie.

Q. Have you talked with any one who is familiar with the navigation of
Behring's Straits? A. No.

Q. Then you do not know that they are navigable? A. Yes, they are navigable;
the reports of the observatory in Alaska will show that.

Q. Do you remember reading that Franklin in one of his expeditions surveyed
the coast eastward from Behring's Straits, and that Simpson explored westward to
the same point, getting an outline, so far as we know it, from Behring's Straits to the
Mackenzie River ; now they dectare it to be a low coast and the water to be not
unfit for navigation and Dot obstructed by ice. Can you add anything from youf
own knowledge or reading to that ? A. Sir John Richardson says in his report of
his trip in 1825-26-or it may have been Franklin-that if they had had boats the
ice that obstructed their bark canoes would have been no obstruction at ail, and they
would have had no difflculty in getting through. From that I infer that the ice waO
not sufficiently heavy to interfere with navigation. Captain .Lullen came from the
mouth of the Mackenzie.

Q. In what kind of a vessel ? A. A ship.
Q. A steamship or a sailing vessel ? A. A saiting vessel, there were no steam-

ships in those days.
Q. A steamship could navigate there with greater facility ? A. Yes. Franklia

says that aithough they found no whales there they found the bones of whales o
the beach, and they saw immense numbers of seals. He say s that the seals were s0
abundant they frightened away the fish from the nets, and they could get no fish in
their nets.

Q. Was it Mackenzie who discovered the island at its mouth that he named the
Whale Island ? A. I think so.

By Honorable Mr. Power:
Q. You have told us that the Peace River drops 1,000 feet just as it come0

through the Rocky Mountains: to what do you think that is attributable ? A. It io
very apparent there. Evidently the river at one time ran down mot where it is
now, in pre-glacial times. The portage I spoke of is sand and gravel, and that evi
dently is the old bed of the river which became filled up with sit, and the river had
to break its way over the rocks and literally rush down the side of the moantains.
Here is a proof of it: when we come to Hudson's Hope at the bank of the river
there are immense springs of water, from which a very respectable river runs, and
there is fully 150 foot of calcareous tufa that is formed by these springs. I dedgoe
the conclusion that the water comes from the Upper Peace River through the ol
bed of the river. I may be wrong, but it seems to me that the same condition of
affaire exists there that we find at the Niagara River now. Geologista say that the
bWd of the Niagara was formerly west of the present river, and that it entered Lake
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tario at namilton, but that it became filled up with silt, and the course of the
"7er changed. I think that is what occurred at the Peace River-the old bed atthe east side of the Rocky Mountains filled up and the river found a new channel.

The Committee adjourned until Il a. m. to-morrow.

GEOLoGICAL SURVEY,

T Uonorable OTTAWA, 1ith April, 1888.

Senator SoHULTZ,
The Sonate, OTTAWA.

Mi DEAR DE. SCHULTZ,-I am in receipt of your letters of 9th and 10th inst.
h (accompanying the former) a printed list of questions (a.) Relating to Navi ation

iCommunication. In reply I may say that I shall be pleased to give any in orma-
t I can. Whether orally or in writing, I would wish to do so only in relation to

portions of the country as I am able to s peak of from personal examination.
the exception of certain parts of Peace River, my personal explorations have

hot extended to any part of the region to the north of the North Saskatchewan
!atershed, and therefore such kno wledge as I have of the northern regions embraced
11the enquiry of your Committee is entirely derived either from statementa I may
.ve oheard in conversation or from a perusal of the published literature on the snb-3eot, with which ddubtless your Committee is fully acquainted.

I have sent you to-day copies of the Geological Sketch Map of the Dominion on
ich is depicted our knowledge of the southern and western boundary of the

. urentian system from Like Superior to Great Slave Lake. The examination
erutomade of the northern and western portions of this vast region have not

bof Bin fcient to warrant the expression of any decided opinion as to what portions
o t lay or may not be of economie value. The western boundary north of Great
1 .'ve Lake is shown on the map in Part R. of our Annual Report recently pub-

I am, dear Dr. Schultz, yours sincerely,
ALFRED R. 0. SELWYN.

OTTAWA, THUasDAY, I2th April, 1888.
Hon. William Christie, ex-member of the North-West Council, late Inspecting

af Factor of the Hudson Bay Co. Service, now resident at Brockville, called and
'OUt1ined.

By the Chairman:
Q. The first question relates to the informatton which you have obtained by

tQal travel and frorn other reliable sources, in the region covered by our enquiry?
. The country that I have travelled through extends from Winnipeg northwards
tort Simpson on the Mackenzie River. I am prepared to answer any question that
e Committee may put to me as to what I know of the character of those districts.

By Honorable Mr. Almon :
9Q. Have you been northward to the moutb of the Mackenzie River ? A. No;

ar as Fort Simpson. As inspecting factor of the Hudson Bay service I was in
. 'g. of all the districts from the Red River to Fort Simpson-from Winnipeg, or
t was called thon Fort Garry, nortiward-the Red River district, Swan River

'strict. English River district, Athabasca River district, and Mackenzie Riverdifit. Ail of these were under my supervision. I have travelled over the whole
themi and descended the Mackenzie River as far as Fort Simpson.

By the Honorable Mr. Turner:
.4oQ. How far down the Mackenzie River is Fort Simpson ? A. It is 300 miles

n from iLs source.
Q. And that is the farthest you have been down the Mabkenzie ? A. Yes.
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By Honorable Mr. Power:
Q. Was the Peace River included in your district ? A. Yes, that was part of

the Athabasca district.
By the Chairman:

Q. Will you pass on to the next question that you wish to answer ? A, I will
pass the 2nd, 3rd and 4th, because some of these I will answer afterwards. The neO%
question in the printed circular, which I received only a few hours before I left
Brockville, that I will answer is No. 5, relating to the navigation of the Mackenzie
and its tributaries. To the first part of that question, calling for information con'
oerning the navigation of'the sea coast adjacent to the mouth of the Great Mackenzie
River, I would say that I can give no information, as I was never down on thecoaset
The second part of the question, asking my opinion as to whether whaling and
sealing craft, if built at the head waters of the Mackenzie River, could descend to
the coast early enough and ascend the river late enough to permit of some months of
fishing near the mouth of the river, I would say, yes. I do not think there would bO
any difficulty in building craft-at the head of the Mackenzie to descend to the moutht
of the river, remain there for some time and return the same year, because last year
we had an instance of a successful voyage of the Hudson Bay Co.'s steamer froo
Fort Sinpson down the Mackenzie River nearly to its mouth-below Peel's River.
They could have gone through to the Arctic Sea if they had wished to do so, but
having no pilot, and not knowing which of the channels they should take, they did
not like to venture. The Mackenzie discharges its waters into the Arctic Sea bl
several mouths. It would have been a disastrous thing to the Company if that
steamer had met with any accident which would have prevented it from returning to
the Slave River that season.

Q. The Hudson Bay Co. have now on the Mackenzie River a steamer capable of
running from Fort Simpson to the sea? A. Yes, a vessel which did so last summer,

By Honorable Mr. Power:
Q. Where does the first interruption of navigation take place coming up the

Mackenzie River? A. There is no break to the navigation of the Mackenzie.
Suppoaing we are going in by the Mackenzie; at present the route open to the Mao-
kenzie River for taking in supplies is by railway to Calgary, thence by waggons to
Edmonton, and from Edmonton by waggon road 90 miles to a place called Athae
basca Landing. There they have built a steamer this summer that runs fro0
Athabasca Landing to the head of the rapids on the Athabasca River.

By the Chairman:
Q. That is how far down by the river? A. Between two and three hundred

miles fromi theLanding to the head of the Grand Rapids.
By Bonorable Mr. Turner:

Q. Io there a good depth of water there ? A. Yes, because the company are
building a steamer now to run this summer there on that break of navigation. UF
to the present they have been using bateaux, and will have to use them from the
head of the Grand Rapids to the 60 miles of rapids that I will presently tell you of-
At the Grand Rapids you have a chain of very bad rapids- the worst in the countrYr
-aIl the way down to Fort McMurray, a distance of 60 miles. At Fort McMurraf
the oompany have a steamer, and for four years it has been running from Fort
Ohippewyan down the Slave River to the next obstruction, which occurs in the
Great Slave River. It consists of five rapids close together, which can be passed bl
a waggon road, and they have done so. They built a steamer four years ago at Fort
Smith, at a place which used to be called Salt River, and this steamer has been i"
operation two years. From Fort Smith there is no obstruction to the navigation 01
the river northward to the- Arctie Sea.

Q. What is the distance in round figures from Fort Smith to the Arctic Sea ? b
Of course-it has never been measured, but it is about 60 to 100 miles down the Slav"
River to the Great Slave Lake;. then 250 miles acrosa the corner of Great Slave Lalke
to the head of the Mackenzie; that is Fort Providence. There is a Roman Catholio
mission which goes by the name of Providence, and the Hudson Bay Company haSV
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'Q establishment there. Now, from Providence to the sea there is the length of the
ekenzie River which I took myself when I was at Fort Simpson, from Sir John

Pranklin's narrative of his firet and second journeys on the Mackenzie. I read them
Very carefully several times over. From the Big Island or Fort Providence, at the
kod Of the Mackenzie River to Fort Simpson is 203 miles ; from Fort Simpson to
Port Norman, the next post down the river, is 271 miles ; from Fort Norman to Port
.'Pwration, 434 miles; from Port Separation to the sea, 129 miles-total length of
tkMackenzie from its source to the Arctic Sea, 1037 miles, according to Sir John

raáklin.
Q. That is fromn Fort Providence to the sea; wbat is the distance from Edmontok

to Port Providence? A. From Edmonton to the landing on Athabasca River in 90
ile. That is the distance stated by Senator- Hlardisty, who served many years

'ith me on the Saskatchewan. He does not give the distance from the Landing to
t 1e head of the rapids. I have been down there myseif, but I cannot give you the

aSct distance.
By Honorable Mr. .McCallum:

Q.What is the depth of the water ? A. The company's steamer that went
la drew five feet of water. There is much de r water than that. I have

rea photograph of the steamer that runs on the Mackenzie now. The sixty miles
"rapids occur above Fort McMurray, and is the only great break there is to be over.
re. There are steamers for the rest of the way. It they had tram-ways for that
tY Miles it would be easy travelling by that route.

By Honorable AIr. Potoer:
Q. What do you cal the source of the Mackenzie River-is it the Great Slavb

A. Yes.; The waters of the Great Slave Lake fall into the Mackenzie, and
e Mackenzie is a large river, with au average width of a mile and a quarter.'
itiaintains that breadth all the way down from Fort Simpson to the sea. It is a

lobe river.
By Honorable Mr. Girard:

would it be posible, by the expendituí-e of a reasonabl: amount of money, Io
ý1VQthe obstructions removed from the Long Rapide and that part of the river

tIe4 navigable ? A., Never. It is sixty miles of the worst rapide in the, contr
%tellded to go and examine the rapids when I was there, but it was too late in t

By Honorable -Mr. Turner:
Bave you any idea what the fall would be in that distance of 60 miles? A.

IQ. Ltmust be a very heavy fall? · A. I-should think so; it is rapid after rapid.
is one long Sault- of 20 miles. in itself, and in the spring when the water ishtgå

Waves are enormous. I have run many a bad rapid, but these are the worst 
r saw. These rivers in the spring of the year, when- the thaw takes place in the

1oQntailn, are something magnificent. The Athabasca in Jaly, la an immense
tver' amiile and -a -half wide.

Q. Io it possible for any kind of a vessel to go down these rapids ? A. No.
, Everything has to be portaged over ? A. They make large bateaux and

M eight or ten -men in eaoh, and by means of strong eables they lower these boats.
'etook in the.tnachinery for the vessel at Fort MoMurray that way. One f the
tw as wrecked on the way and eight or ton men were nearly drowned. They
nome two hundred pieces, and the men had to swim to shore. It is a very

ngerous piece of navigation.
By the Chairman:
Yowhave given ns the width of the Mackenzie River at Fort Simpson, could
uive as the approximate depth ? A. I see Mr. Hardisty quotes his brother's

' rity,a*neinentions-six feet. 1i should think it was a great deal more thpanthat.
7la considerâbly larger than that steamer Wbuld have no difficulty going dowri
the kenzie River or up the Slave Lake and Slave River to Fort Smith.
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Q. It *as stated bere the day before yesterday that a small class of sea-goi39
steamers could ascend the river as far as Fort Smith from the sea ? A. Certainllt
there would be no difficulty at all. From Fort Chippewyan to the head of th#
rapids-that is the five rapids together about 13 miles from Fort Smith-is 100
miles. The land portage to avoid these rapids is 13 miles. I have sailed frot'
Fort Chippewyan to the head of the rapids in a day, the boat starting from Fort
Chippewyan in the forenoon. The water there is very deep. You can go a11
the way from Fort McMurray down there with a vessel drawing six feet of water.
They use a stern wheeler there. When you get to Fort Smith they have a eea-goiii
vessel which stands a good sea. Slave Lake is very deep and large, and immenSO
mes rise there. This vessel built for that service is a very good boat and bas stood
very severe gales.

By Bonorable .Mr. McCalium:
Q. Io the steamer made of wood or iron ? A. Of wood.

By Honorable Ar. Turner :
Q. Is the water of the Great Slave Lake very deep ? A. Yes.
Q. As deep as Lake Superior ? A. Yes. The point we crossed from Fort ResO'

lution coming out of Great Slave River and crossing a corner of the lake is 250 mile0•
There are very few barbors-only one or two, and not good ones at that. Ther8 -
are two barbor, I think where a steamer could run to, and there are islands befor#

youreach the head of the Mackenzie-say about three harbors where a vessel could
fnd shelter.

By the Chairman:
Q. To convey to the Committee a clearer idea of the navigation of tbat regiorl,

we will ask you to transport twenty tons of freight from Edmonton down to the
lowest fort on the Mackenzie River. Tell uns the land carriage and the boat
earriage ? A. From Edmonton to the landing is 90 miles.

Q. That is by waggon ? A. Yes. Thon there is the Hudson Bay's steamer-
they have one building there now-which could take the goods to the bead of th&
Grand Rapide, a distance of, we will say, 200 miles-1 am not certain about tbe
miles, but Mr. Hardisty said it was somewhere about that. 'Then you have 60
miles of rapid.

Q. How would you transport the 20 tons of goods there ? A. They would hav
to build bateaux there, or if the company had bateaux, and would take the freight,
it could be carried by bateaux.

Q. Then it was not impossible navigation ? A. No, it is not impossible, but it
in a very dangerous and expensive navigation.

Q. What is the character of the banks-is it suitable for waggon roads ? A-
Yes, I think the north bank would be. Mr. Hardisty and I disoussed that matter an4
agreed that there would be no difflculty in making a road over that 60 miles down t
Fort MoMurray.

By onorable Mr. Turner:
Q. There is no road in there yet ? A. No, none whatever.
Q. So you have to send the freight altogether down by bateaux. A. Yes.
Q. Can tbey pull those bateaux up again? A. I think so.

By the Chairman:
Q. How do the furs come up? A. I am not certain, but I think they send theO

by Lacrosse, the old way. At Fort McMurray there is a steamer which runs to the
head of the rapids on Great Slave River.

By Honorable Afr. Almon;
Q. Are the Indians in the habit of running those rapids in their canoes ? A. XOP

there are no Indians to my knowledge that go back and forth on the river there
They hunt from Lac la Biche up and down the river, but I do not think they coula
go through there with their canoes.

Q. Do you know how high the tide goes up the Mackenzie River from 1t
anouth ? A. No, I have not been down the river far enough to learun that.
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Q. Have you heard that the tide runs up there ? A. I have no doubt, from what
have heard, that the tide does ascend the Mackenzie River, but I cannot speak of

t from my own knowledge.
By the Chairman:

Q. The Hudson Bay Company have bad no trade on the coast and it is only for
Arotic exploration that they have descended to the coast. You have got the goods
now to the head of the rapids on the Slave River ? A. Yes. There is a waggon road
of 13 miles from that point to Fort Smith.

Q. That is the last transportation by land? A. Yes, that is the last. 'Then
from there you have the Mackenzie River steamers. One is called the " Wrigley"
ad the other the " Graham." The "Graham " is the Athabsc,a steamer.

Q. Fron what I make out by these figures there would be a navigation from
1ort Smith to the sea of 1,360 miles ? A. Yes.

Q. I make out that to get goode from Edmonton to the sea there is a land carriage
0f 163 miles-60 miles at the firat rapide on the Athabasca, 90 miles of waggon road
bomi Edmonton to Athabasca Landing, and 13 miles of these obstructions at Fort
8mith; would that b. generally correct? A. Yes.

Q. And there is only 60 miles of road to be built? A. Yes.
Q. And that you think could be built ? A. Yes. By bateaux it is a very danger-

B navigation. A tramway or railway could be built on the north side easily.
By Honorable Mr. Turner:

Q. What you call the north aide is the left hand side going down ? A. Yes.
iist I am talking of the navigation of the Mackenzie, I would like to make this

Observation to the Oommittee: During the search for Sir John Franklin's lost expedi-
tion, Commander Pullen, of H. M. S. " Plover," sailed from Honolulu for Behring's
8 trait and Mackenzie River. He went as far north as he possibly could get with
tele "Plover." Then with Lieut. Hooper and some sailors he took to the boats and
Coated along to the outlet of the Mackenzie River. The party ascended that river
With their boats to Fort Simpson the same fall-tracked their boats.- The " Plover"
1'tUrned to Honolulu that sane season. A private yacht, the " Nancy Dawson,"
kept Company with the boats for some days longer after the " Plover " left them.

1is was a yacht owned by a private gentleman who came almost within sight of
'e mouth of the Mackenzie. The " Plover " was a very slow sailing vessel, but
the should have accomplished more the first year tban she did. I think they had

winter at Honolulu the firet winter, and the second year she started for Behring's
8 traits.

By lionorable Mr. Power:
Q Do you know how far north the " Plover " got ? A. No.
Q. Do you know what stopped her ? Was it ice ? A. I do not know. I

rely mention that as a fact, that boats have come from the Pacifio to Behring'&
tra8its coasted along to the mouth of the Mackenzie and ascended the Mackenzie

o lrt Simpson. The first fort they came to was Peel's River, then they reached

Ç4Od Bo and then Fort Simpson.

Q. Doyou know anything about the character of the shore and the water close
the coast west of the Mackenzie River ? A. No, I do not. 1 have never been

dn on the sea coast there.
Q. Your company bas been doing business for a long time out in that country,

d been moving goods in and sending furs out; have the company ever undertaken
get their oode in or send their furs out by the Mackenzie ? A. No, never.

. Q. Why ? A. I suppose they found it easier and obeaper to adopt the old route.
svery uncertain navigation, the Behring's Straits. It is botter to snd them the

y they are doing.
Q. You think the navigation by Hudson Bay is more certain than the navigation

Behring's Straits ? A. I think so.
Q. And when you get to Hudson Straits you are a great deal nearer home? A.
iS s the shortest way through Canada.
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Q. You.know of no instance where goods have been brought in for the Company
by way of Bêhring's Straits and up the Mackenzie River? A. No, none whatever-
It i» a long distance. Even for the trade at the head waters of the Yukon it is not
done. Te Yukon has a course of 1,600 miles from its source to the ocean. For the
trade on the Yukon we used to take the goodô down the Mackenzie and acroas the
mountais. I is only a short distance acrosa from the waters of the Mackenzie.
Peel's River is the lowest post on the Mackenzie.

Q. Do I understand y on to say that the supplies for the ports on the Yakofl
were not brought in by way of the Yukon River ? A. No. They went by way of
Fort Simpson from the east. A proposition was made to me by an oldofficer in that
district who strongly'advocated that, but it was not approved of. Material would
have had to be broaght to build a steamer somewhere about the mouth of the Yukou,
and the post was about 1,600 miles above.the mouth of the Yukon. Besides that,
we had to leave the Ykon. It was found-by astonomical observationsthat Bort
Yukon weâ within American territory, and .Ihe Company had to abandon it and
establish a fort at that river, or Porcupine River.

Q. There is Fort Reliance ? A. That waa a fort established at the time of the
Arctio expedition.

Q. Do you bring the goods up the Churchill or. the Nelso ? A. No. The
goods that we shipped from England for trade in the Mackenzie district, before they
reoive4 their return from theée ,goods. was seven years. They were shipped to
York Factory, and remained there a winter. aaquisitiona wero receved, of oouro4
thre or tour years ahead from the Mackenzie River. They were packed up at York
to fil the Mackenzie River requisition and sent to Norway Rouse.

Q. Ilw would you go? A. Up Hayes River, Hill River and through the lakes
up too.No-way Hiouse.

Q. Wleabouts wa. Norway House ? A. Norway Rouse is at the north end
of Lake Winnipeg, on Jack River,

*-Q. Thou I suppoe up the Saskatchewau from there ? A. Yes, up along.the
morth end of Lake Winnipeg, past the Grand Rapid and to Portage la Loche to
the head of navigation.

Q. To Edmonton ? A. No, not to Edmonton at all then: that was the old
route.

By Honorable Air. O'Donehoe:
Q. Does the Mackenzie fali by more than eoe mouth into the sea ? A. By'

several. It has a number of branches aï it gets near its momth.
Q. low wide is the widest ? A. I do not know. I have never been there, but

the river has an average width of a mile and a quarter, and as it gets near the out-
let it has several moaths-there are several islande.

By Honorable Mr. Power :
Q. Do the Hudson Bay Co. use ocean. steamers now, or do they still conie

themselves to sailing vessels going to Hudson Bay? A. Sailing vessels. 'ButA he
grea balk of the goods coming out comes thoough the settled portioes of Canada,
and sometýmes by way of New York, by C3nard steamer sometimeíte New Yor4
and to Montreal by the Allan Line. They have only two smal vessels trading to
Hudson Bay:; one goes to Moose Factory, and the other to York.

By Ronorable Mr. Almon:
QF Prom your own experience can yom .ay how long theHudsonI Bay is opeal?

A. I was eight years on the coast and, the lateut any vessel left there was the
4th Qptober.and she lot home, but it was toneh.nd-go

*Q. What is the earliest date at which you have known the Straits to close ? A.
I should say that the straits are navigable for four months at the most.

By the Chairman:
Q. I have before me an Admiralty chart with Abé observation of Yrartkin,

Richardson, Simpson, Cooly, Pallen, Ilooper, Marray, Cotlioten, and KaoQuire;,ia
1856 with corrections and additions in 18i1. I wish to ask you some question»

80

Appendix (No. 1.) A. 188851 'Victoria.



51 Victoria. Àppendix (No. 1.) A. 1888

11t1ing to our superintendency there. You had men stationed at Fort Good
1ope ? A. ts.

Q. Do you know anything of the character of the river there, from the reporte
'o tbEse men ? A. No. ý We had very little to do with the depth of the water fin the
rinre, or anything like that. We were merely connected with the fur trade. The..
e4 fort for the Esquimaux at Pee'e River, that is the lowest coast. The steamer

as" down below Peel's River last summer. A few of the Esquimaux trade at the
]Peel's River post. i

9. What do they get from the Esquimaux there ? A. Wolf and fox ski s.
Q. Do they get any seal ? - A. ishould think so. Possibly they would not seil,

anse the-skin would uot pay the transport sueh a distance. I was four years in
hwge of Port Churhill and traded· with the Esquimaux, and we never traded sea

lkmis much with them: they arc used principally for making Esquimaux boats. ,
Q Have you reason tobetieve thát there are many seals at the mouth of the

MaOkenzie ? A. I cannot say because I was never there, and I do not want to state
4anYthing that I do not know anything about, but that information could be got from
tue Oirdalar sent from the -eompany's office.
4 à 11There is au island at the: mouth of the Mackenzie River called Whale Tland.
lWêyou know if whales are found there? A. I know from narratives of expeditions
hhat I have, read that kwhale were seen outaide of the uouth of the Mackenzie.
here are nosalmon in. the Maelenzie. In talking with Mr. McFarlane lst spring

1i1 told me that there were no salmon there.
8,,fionorable .Mr. Turner:

9. The seals foundthore are quite different from the seals captured at Behring's
1Isaitu? ;A Those valiable seals are-only found in Alaska. There is only se
soup ofiplands wherethose seal are found.. It is a very curions fact that th"y

COe there and disappear and no one knows wbere they go. The Indians know
V#hen they make their appearance and go and hunt them.

1 % By, Hoorableir.Pover :
kQ' What sort of fshare 4here in the Mackenuie River? A. Gold eyest The

se plenty of whitefish at Great -Slave Lake. Fort·Simpson has no resoures>ef.its
*W, and they are mainly eupported by flah canght at-bth Big 1sland in Great 8lave
Lake and brought down by boat to Fort Simpson. There are' whitefiah'and other
Ish in the Maekenuie, plonty of them in the summer-gold eyes and others.

Q Are there troutt A. There might be.
By Honorable MAr. Turner:

Q. They speak of a fish there that has no tail ? A. The liver of that £ah is the
OIy good? thing about it.

qî What is the name - that Ish-it has been spoken of as the I" Inconnu'f? -A.
e person has given evidenc here that the largetrout in Slave Lake is the
ainconsu'l' The Incon a is called Back's Greyling, and is about the siza of the
tefshshaded bluWwith dark spots on the aide.
Q. Is there anything peculiar about the bones of the fiash ? A. No. I remum.

eata Fort Oheshill once I was out hunting with an Interpreter there. We
6d'siaanaet with which we caught a dsah and he told me that was,- the fish that

expedition people called the unknown fish. It resembled exactly the engray-
g I haveseen in Sir John Franklin's narrative of his voyages.

By thetvhirman :
. Osmiog baok, t toh navigation of the Mackenzie Eiver, I notiee that tbs

Chart gives immediately off its mouth ehe depths of the soundings-24 fathemn,m$
Oms, 21 fathoms and 1t fathoms: now have you any reason to believ*ethat when

e the mouth;oh'the river there tis any -obstruction of anyi kind ? A. I
, thiak net. .Animme -river like thut must have a principal channel,

agh it is divided into several channels.
By aontorable MNr Tarner

Q. And that channel would always be kept clear ?. A. Yes, naturally.
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By Bonorable Mr. O'Donohoe:
Q. Do you know if statistics have ever been collected by any authority in refer-

ence to the region in question ? A. No, not that I know of.
Q. I mean in the same line that we are now considering? A. No, I never

heard of any. You see our business was corifined to the fur trade, and when there
was any scientiflu expedition to be sent out or anything of that kind to be done,
there was always some one sent by the Btitish Government. We bad always some-
thing of the kind going on at different times.

Q. Question 6 relates to the Athabasca above the mouth of the Clearwater ? A.
This same steamer that I told you of which runs from Fort Chippewyan runs from
the mouth of the Clearwater up the Clearwater, towards Portage la Loche.

Q. How far ? A. Somewhere about eighty miles. She ran to the foot of the
first portage as you ascend the stream. That would be the fifth portage coming
down the stream from Portage la Loche.

Q. How much freight would yon carry ? A. About 130 tons. She l a stern
wheeler.

By Honorable Mr. Power:
Q. The rapids on the main stream, the Athabasca, are above the nouth of the

Clearwater-the sixty miles of rapide tbat you speak of? A. Yes, that l what is
called the Little Athabasca River. At Fort McMurray, where it meets the Clear-
water River, it is called the Great Athabasca, or the Athabasca River proper.

Q. Io net Lesser Slave Lake a pretty large lake ? A. That is to one aide
altogether.

Q. la it navigable ? A. Yes, the steamer they are building this summer is to
to the post at the end of Lesser Slave Lake. Coming down from the landing the

at d#y yon come to Lesser Slave Lake River, falling into the Athabasca, and you
aseend that river hy steamer and go on to their post as the end of Lesser Slave Lake,
which is 10u miles long.

Q. The sixty miles of rapide are between Lesser Slave Lake and Fort MoMur-
ray ? A. Yes. Wben we leave the landing we are going down the Athabasca
River, which descends from the mountains, from Jasper House. The first river of
any considerable size that you come to is the Lesser Slave Lake River. Ascend and
go up Letaser Slave Lake River to the post at the end of Lesser Slave Lake.

By the Chairman :
Q. What is the length of Lesser Slave Lake River? A. I suppose about ninety

miles. We take a day to run it going down stream with a boat.
Q. Then yon have 190 miles of navigation from, the mouth of the river to the

aad nf the lake ? A. Yes. Mr. Hardisty puts it at 200 miles.
Q. Is that as far to the west towards the Rocky Mountains as you eau get with

a steamer ? A. Yes, just now. We are now discussinig the route from Edmonton to
the Arcti Sea. Lesser Slave Lake is to one aide. I have given you every infor-
mation up to Lesser Slave Lake. We have not touched the Peace River yet.

Q. We -oant to know how far you can ascend the Athabasca River? A. By
steamer up to the firet portage, about 80 or 90 miles.

Q, As I understand it, these are ail waters that can be traversed by that steamer
hat carries 130 tons ? A. Yes; of course in giving the number of miles I may be

incorrect.
Q. The ninth question calls for information regarding the Liard River ? A.

The Liard River comes down from the mountains and falls into the Mackenzie at
Port Simpson. Fort Simpson is built on an island formed at the junction of the
two rivera.

By Honorable Mr. Powoer:
Q. How large a river is the Liard where it runs into the Mackenzie ? A. I

sppoe it is a quarter of a mile wide there. The inland boats go up that river and
take seventeen to twenty days tracking to go up.

Q. Do you mean the ordinary boats carrying four tons ? A. Yes; four or five
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Q. There would not be much navigation in that river if they have to portage?
A. No; Fort Liard is close up to the mountains-about -00 miles, I suppose,

that is the average distance the company's forts are from each other.
By the Chairman:

Q. Can you give any information regarding Peace River both to the eat and
West of the Rocky Mountains ? A. I can give you no information of the country
West of the Rocky Mountains. I have passed my whole life east of the Rocky
Mountains. On the east @ide the Peace River is a fine large river when the water
lises fi om the freshet. There are two obstructions to the navigatiun-you might
say there is only one they are so close to each other. Two or three miles of a road
Would cover them. From Fort Chippewyan up to Dunvegan there is an uninter-
rupted navigation for steamers, barring these two falls, of 700 miles-say 200 miles
below the falls and the rest above. I see it stated at 700 miles from D nvegan to
Port Chippewyan. The two falls are close to each other like the steps of a stair.
When I ascended the Peace River in 1862 with canoes, we camped there to make
*he portage and it is only about two miles.

Q. If you were establishing a means of communication there, what would you
Put to overcome this obstruction ? A. I would make a tramway there.

Q. About what length ? A. The road would be two or three miles long.
By Ronorable Mr. Power:

Q. Io there not too great a fall there in a short distance for a railway or a tram-
'Way ? A. No.

By Bonorable Mr. O'Donohoe
Q. Would not a canal do there ? A. I think the cheapest way would be to have

a horse tramway or railway there to get over it.
By the Chairman :

Q. Would you mention to us the- width and depth of the river so far as yoD.
knIoW it ? A. We went up in a canoe. The inland boats which go up draw
from two feet of water, and they have no difflculty.

Q. Have the Hudson Bay Co. every used a steamer on it ? A. No, not yet.
Q. Why have they not done so ? A. The difflculty of getting the machinery

Ifl, I should say. They have a steamer to Lesser Slave Lake. When you get to
Lser Slave Lake you have to portage 80 miles before you strike the Peace River,
ad I presume if they were to take the machinery in they would take it that way.

By Honorable Mr. Pcwer :
Q. Is there a road through there now ? A. Yes, I think since I left the country

fourteen years ago they have made a cart road.
By BHonorable Afr. Turner:

Q. The river above Dunvegan is narrow, is it not? A. I do not know how far
You could go up. I suppose you could ascend to St. Johns, the next post, with a
Steamer running above those falla. If I was going to establish steam communica-
tion on the river, I would have <ne :steamer from Chippewyan to the falls and one
from:i the falla to St. Johns. When I went there in 1862, I was at Fort Chippewyan
On the 27th July, and left the 29th, and we were 17 days ascending the Peace River.
The river was very high and we had hard work about balf the way, until the water
"ould fail end we could get the men to track. We went on until we reached a
Poilt where we could go by horses to Lesser Slave Lake. If there had been a
1teamer then there would have been no difficulty running on the Peace River for
lere was plenty of water there.

By Bonorable Mr. Alexander:
Q. Besides the Hudson Bay Co.'s people, is there any white population there ?,

Tea, now there are missions and traders.
Q. W bat churches? A. Both Roman Catholie and English Church.
Q. Are there many traders ? A. Yes, they are going way in up as far as Great

%Ve Lake.
Q. They go in there for furs ? A. Yes.
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Q. They take with ;them blankets and varions things to trade with the Indians?
A. Yes, they go from Bdmonton te Lesser Slave Lake, and now there are some of
them wintering at Great Slave Lake.

Q. Do I understand now that persons, irrespective of the Hudson Bay (o. are
free to trade with the Indians ? A. Yes, and we oppose them the best way we can.
You know we.sold that country to the Canadian Government.

By the Chairman:
Q. Properly speaking, I suppose the country sold was all the land which ws

watered by streams flowing into the Hudson Bay; the Peace River country would
not be included in that? A. No.

By Honorable Mr. Alexander:
Q. Do those people ever attempt to take whiskey there secretly ? A. Not that

I have ever heard of.
Q. Have you ever known the Indians there to suifer from want through 'not

being able to get fish and game ? A. Lots of times. When they got in that state
they used, to come to the company's forts and we always relieved them.

Q. Do you think from what you saw there that two or three thousand Indians
could go:from another part of the oountry and get their living there by huating,
being supplied by the Government In case of necemsity ? Would it be prudent to
have them go there? A. No, and I will tell you why. These larger animals are
becoming scarce now, moose as well as everything else. In the Athabasca- distriot
they used to be very numerous; now they are not. When I say the Athabasca dis-
trio$, I include Peace River. The Peace River country used to be a grand moose
country at one time. Moose skins could be got in abundance, now there are noe.
The resources of the country are barely sufficient for the Indians that are there now,
and you could not introduce others without risking the starvation of thôse who are
there. Wheu I went to the Saskatchewan in 1843, the plains were literally teeming
with buifaloes--millions of them.

Q. Are flsh very abundantin the waters of that northern country ? A. Yes, in
al those lakes you can get whitefish.

By Honorable Mr. O'Donohoe:
Q. Do the Hudson Bay Co. carry on their trade now where they did before the

sale of the country to Canada? A. Yes, all over. They have posta everywhare
but they have to import the goods adapted to the changed conditionto sell to the
settlers and people ooming into the country.

By Honorable Mr. Fower :
Q. Have you any idea what time the navigation closes snd what time it opens

on the Peace River ? A. I suppose it ir similar to the Saskatchewan-I suppose it
eloses about the 17tà of November. It may be later than the 8askatchewan, but
that is about the time.at Edmonton.

Q. And it opens when ? A. About the middle of April.
By Honorable; Mr. Turner;

Q. The fall of water is much greater in Peace River than in the Saskatchewan ?
A. I .think so.

Q. Would it not be likely to break up the ice earlier? A. Yes.
By th. Chairma,,

Q. Give the general charaoter of the Beaver River. and the lakes along- the
upper part of the Churchill River ? A. I am not aoquainted with -the lakes above
the Churchill River, but the Beaver River was bronght prominently before the
tablic in the retrmt oit' Big Bear from Forb Fitt after the battle there at Frenehnlan's
Xnoll. The Beaver River from Green Lake to Isle d laCrosse Lake the upper ènd,
is orooked, withsmall,raplds. Below the rapids to 1sle à la OrosseIake- it is deep
river, and then there wold 'be. 200 imiles of unobstructed navigation to thniiiouth of
River la Loche. I have no knowledge of the lakes on the upper Churchill River.

By Honorable Mr. Power:
Q. Does the Beaver River run to the Churchill? A. No. The Beaver River

'takes its rise in some lakes back of Fort Pitt-it il about 60 miles back to Fort Pitt.
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We used to use it for taking pemmican down the Beaver River to Green Lake. It
DIses Green Lake and goes on and empties into Isle à la Crosse Lake. Then in-
directly it does flow into the Churchill River, or the English River, beoause it flows
lnto Isle à la Crosse, and the water goes down from Lacrosse to the Churchill.

Q. By this map it would seem as if there were continuous water communica-
tion from Lake Athabasca to the Churchill River ? A. No, because you would come
tO Portage làLoche, and that is a height of land. At the east end of Portage la Loche
you could go by portages down to the Churchill River with an Indian canoe.

Q. How far up the Churohill River is it navigable ? A. It is a very fiat rivera
The tide comes up about five miles from the moath, and then above that it is spread
Out and very shallow, arnd only navigable for canoes like that. Boats never wentup
that way. i

By the Chairman:
Q. Talking about the incorreotness of these maps, I have before me from my

private library a map published by the Hudson Bay Company, or one of their promi-
tient shareholders in 1866, derived fronm their sources of information. Our maps
hbre represent the Great Slave Lake as being perhaps 250 miles long; this map
shows it te be, although somewhat narrower, longer than Lake Superior ? A. I
should think it is, for this reason : From Fort Resolution, or the outlet of Great
Slave River, we runjust acrons the corner of the lake to Fort Providence, and that
la 250 miles. It extends northwards to the barren grounds, and I should ssy it in
iearly as large as Lake Superior. If it is 250 miles across the corner, it must be a
Very large lake. I know there is a very heavy sea on at times. I have been on
Lake Superior in the old times and seen the sea that sometimes rises there, and there
is As heavy a sea on it.

Honorable Mr. TURNEa suggests that it would be 600 miles long.
WITNEss-I should think so. Crossing the corner of it we were wind bound for

two days, and the sea that came in from the north led me to believe there was a vast
expanse of lake in that direction. The Hudson Bay Company have a fort at the
head of the lake for trading with the Indians there, so I fancy the shores of the
Great Slave Lake extend far down towards the barren grounds.

Q.A ýThey come very near the source of the Great Fish River, I suppose?

Q.- I notice the same difference-not so great a degree however-in the case of
1 4ke Athabasca. It in represented here as being much longer. Do you know any.
thiig about it ? A. It is not as large as Great Slve Lake, but it is a large lake also.

Q. About how long is it ? A. I should say about 250 miles long, because they
Allo have a post for trading with the Chippewyans that hunt in the barren grounda,
Which extend away to the Polar Sea.

Q. Talking about other navigation, I suppose these rivers, such as the Copper-
r1rine and Back,'s Great Fish River, which flow into the. Arctic Sea, have practically
no navigation ? A. No navigation from what I bave read. I have read every voy.
age and description connected with the Arctie Ocean very carefully-Backs, Dr.

Y's and the whole of them-and I should say that the navigation of the Copper-
1ne and Back's Great Fish River is very dangerous, and that could never be useful

aOny practical purposes.
By the Honorable Mr. Girard:

Q. Is any other party using these rivers for navigation except tUie Hudson Bay
m ny ? A. No, none whatever.

Y. I suppose that time will come ? A. Oh, certainly, it probably will.
The Committee adjourned until il a.m. to.morrow.

OTTAWA, Friday, 13th April, 1888.
Mx DEÂA Sia,-In reply to your enquiry of yesterday's date, I hasten to inform

ou that the most.norther y post offices in operation ini tixe NortheWost.Teritories
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with respect to the Mackenzie River Basin, are Prince Albert, and Edmonton,
distant respectively fromt Fort Chippewyan on Lake Athabasca, by the tracks
ordinarily followed-Prince Albert 674 miles and Edmonton 537 miles.

Any correepondence in the custody of this Department intended for the Mac-
kenzie River distriot would be confided to the Hudson Bay Company, whose main
lino of cormunication of its Mackenzie River posts is understood to be via Prince
Albert or rather Carleton on the Saskatchewan.

I am, my dear sir, yours very respectfully,
W. H. GRIFFIN,

.Deputy Postmaster General.
The Honorable Dr. SOHULTz,

Chairman, Senate Committee, Room No. 17.

SENATE, COMMITTIE RooM No. 17,
OTTAWA, Friday, 13th April, 1888.

Honorable Mr. CarisTi re.appears and his exumination was continued as fol-
lows:e

By the Chairman:
Q. Upon the map we find a lake laid down as Reindeer Lake. It seems, on the

map, to be as long at least as Lake Athabasca ? A. It in not nearly so large a lake
as Athabasca ?

Q. Can you give the Committee a general description of that lake ? A. It is
Dot so far north as Isle à la Crosse, on the old boat route going into Fort Resolution.
At a place called Frog Portage a stream cornes down from Lac du Brochet. The
lake is called Reindeer on the map, but Deer Lake is the nane.

Q. Had you a post in that district? A. Yes. The Hudson Bay Oompany's
voyageurs used to cati it Lac du Brochet. There is a post at the north end of it for
trading with the Chippewyans, who hunt in the barren grounds between this lake
and the sea coast. The extent of the barren grounds may be judged from the fact
that the Chippewyans who came from Deer's Lake in the winter used to take seven-
teen days to corne to trade at Fort Churchill. That gives some idea of the extent
of the barren ground from that point towards the sea.

Q. How would you describe roughly the southern lirnit of the barren grounds?
A. I suppose they would extend nearLy to Seal River beyond Churchill on the coast.

Q. Ie thelake that you have mentioned on the southern limit-Deer's Lake ?
A. No, it in in the interior; it i just on the edge of the woods.

Q. And the barren grounds are north of that ? A. North-east of that. The
barren grounds lie between Deer's Lake and the sea.

Q. In your opinion what lies between Deer's Lake and Lake Athabasca ? A.
There is a long distance between the two.

Q. What i the character of the country ? A. Swamp and rock.
Q. Any timber? A. No, not of any size. Following the boat route to Portage

la Loche going up that way, the whole country to lie à la Crosse Lake is rock and
islands covered with small trees. There is no land fit for cultivation there.

Q. Would you call that the barren gronde? A. No, what is known as the
barren grounds proper i land without woods or anything lying between the forent
and the sea coast. It in the resort of the reindeer in the summer. The reindeer of
the barren grounds are to the Chippewyans what the buffato were to the Plain
Indians in the olden times. There are large numbers of reindeer there.

Q. Io there any danger of starvation among the Indiana at that lake ? A. No,
I do not think it.

Q. Will you please give the Oommittee an idea of the general character of the
Mackenzie River country? A. The Mackenzie River in a noble stream from ita
head at Big Island, Great Slave Lake, to the sea. It runs a course of 1,037 miles,
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according to Sir John Franklin, and bas an average breadth of a mile and a quarter.
4t Fort Simpson it is about that breadth. The Hudson Bay Company have a screw
steamer running on the river and around Great Slave Lake and up the Slave River

eo Port Smith or Sait River. I may mention here in passing that Sait River fals
Into the Great Slave River, and derives its name from the fact of their being salt
sPrings about a day's journey inland from Slave River. The sprngs boil up and
evaporate and the sait is left there quite pure. It is used onoLke Athabasca and
Mackenzie River. The Hudson Bay Company's employés shovel it at the springs
quite pure.

Q. How far up the river are the springs? A. About a day's journey, or two
days. They generally go by land with pack horses.

Q. Would that be 50 miles up Salt River? A. About that. It is not far up
the river to what is called the Salt Plains.

Q. Are there more than one of these springs ? A& I should think so. They caa
get any quantity of salt there that they want.

By Honorable Mr. Turner :
Q. Does the water boil up hot or cold ? A. I think cold.

By the Chairman :
Q. Would you please give us information regarding Lake Athabasca, particularly

as regarde its navigation? A. The Athabasca Lake is a large body of water, well
Stocked with tish, extending northward towords the barren grounds. There is a posa
at the north end of the lake-Fond du Lac, for trading dry provisions and grease
from the 0hippewyans who hunt the reindeer in the barren grounds. It is a great
'esort for wild fowl passing south in the fall. They alight there in millions, geese and

SWan, to feed.
Q. That l in going south ? A. Yes, and on their way back in the spring.
Q. Are there many swans? A. Yes.

By Bonorable Mr. Reesor:
Q. How does Lake Athabasca lie from Lesser Slave Lake? A. North-east from

*eser Slave Lake, In reply to the latter part of question 13, I may say that
iere are no mines there as yet to my knowledge. Very good wood can be got near

the end of Athabasca River, where it falls into Athabasoa Lake.
By Honorable Mr. Girard:

Q. For building purposes? A. Yes, they get good wood there.
Q. What kind ? A. Pine.

By Honorable Mr. Turner:
Q. What diameter? A. I suppose the largest would be Il to 12 inches.
Q. Is it real pine, or Norway spruce ? A. Real pine.

By Honorable Mr. Reesor:
Q. Are the seasons long enough to ripen the cereals ? A. I do not think it.

the Athabasca district, the lower.part of it, you might raise some vegetables in
ga'dens, but for farming purposes there is no land there or in the Mackenzie district.

Q. l the country suitable for cattle raising ? A. The difioulty of raising hay
Would prevent that. Below Peace River there is no land fit for cultivation or pas.
ttrage. It is very barren.

Qs You mean north of Peace River? A. Yes.
By Ronorable Mr. McClelan :

fuQ. You spoke about red pine and spruce ? l that abundant ? A. Yes, that is
th more or less near most of the company's posta. I know near Edmonton, on

0 Saskatchewan, we always had plenty of it.
By Honorable Mr. Girard :

Q. Row about fih ? A. In the Athabasca Lake there are plenty of fish, white-

*Xot Q. I the supply of fish there larger than is necessary for the Indiana ? A. I do
think it. Of course if there were different fishing pointa on the lake, I have nebt fish could be got at almost any place. Of course the Hudson Bay 0o. have
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their fuhing places near the forts and get fish there, but I bave no doubt if people
were to fish in other parts of the lake they would get fish there too.

Q. Do yon think there could be an organization formed to export the fibs ? A.
No; at that distance, I do not think it would pay. It might pay to export fish
from Winnipeg, but not so far north as that.

Q. At Winnipeg the supply of, fish is not large enough for trading purposes, and
they say that the fish are fast disappearing from Lake Winnipeg and Lake
Manitoba ? A. There are plenty of sturgeon in Lake Winnipeg, at Grand Rapide,
andinear Norway House.

By Honorable Mr. Turner:
Q. Are there any other dah than whitefish in Athabasca Lake ? A. I think they

get these large trout in Lake Athabasca-it is natural to suppose that they do. L
oninot say from my personal knowledge; I was just passing through there. On all
the expeditions that .1 was connected with, we had to spend a day or two at each post
as we went along, and they bad plenty of whitefish. The main support of the people
in that region is the dried reindeer meat that they get from the Chippewyans from
the barren grounds. That is the main support for the Athabasca district, and you
will find it is the same for the Mackenzie River.

By the C<hairman :
Q. How far from the end of the lake do the barren grounds commence ? A.

Not far I ahould think. I have not been there and eannot fay. from my own know-
ledge.

Q. Do they extend down to the Mackenzie? A. No, they extend down to the
coast. North of the Great Bear Lake you find the barren grounds still. The
Hudson Bay Co. have a post at the end of the Great Slave Lake, for the same trade
in dried reindeer meat. That is what the Indians bring from the barren grounds.

By Honorable Mr. Turner :
Q. Do they not bring in fars ? A. No, not in the semmer.
Q. Are there no fars there at all in the barren, grounds ? A. They get them in

winter.
By Hoaorable Mr. Reesor:

Q. Why is that large district called theI " barren grounds " ? A. Because there
is no timber or anything there.

Q. Ie there no grass ? A. No, there is only moss. The reindeer resort thera
in large numbers in the summer time to avoid the fies. They resort there in im-
mense bands. The Indians watch for them and kill thom in large numbers in crossing
the streams.

Q. Do they live on the mos ? A. Yes, and as the oold weather comes on, the
reindeer draw up to the woods.

By H>norable AMr. Girard:
Q. Are reindeer found there still in great numbers ? A. Yes, I think so, but

they change their crossing places very often. Sometimes when a great number are
killed at one place, they will shift their track to another place. I call it crossing
the country. Some two or three-years ago they had a great many deer at York
Factory, and for years before that they had seen noue. The reiudeer must have
changed their course going from one part of the country to another.

Q. Have you heard of deer pemmican bein g made? A. Yes, they make some,
but it is not very good, they may make it at the forts themselves after they trade for
the meat and grease. They do not make much because we had to send all, the
pemmican for the north from the Saskatchewan.

Q. What kind of pemmican do you-get from the Saskatchewan? Do you get
any buffalo pemmican now? A. No, not now.

By Honorable Mr. &cClelan:
Q. You say you know of no mines at the Athabasca Lake? A. No, none,Q. What is the character of the rocks? A. They are just rocky islands; coming7

into the Athabasca Lake, covered with stunted pine--something similar te what yO&
see coming down through the Thousand Islands.
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, Q. Io the rock a conglomerate ? A. IL is a bard rock, similar to what you findthe Thousand Islands
"o Q. Have you anything to say in reply to the latter part of the questions-

Other products available for transportation by water ?" A. No, I am not aware
Sany other at present.

By the Chairman:
Q. Was it from the head of Great Slave Lake tbat Sir John Franklin and other&etjo voyageurs took their departure in trying to reach the Polar Sua? A. No,ir John Franklin's expedition went down the MackeLzie.

h Q. But there have been other expeditions that took their departure from theeadofGreat Slave Lake ? A. Yes; Sir George Back's expedition went down Back'sGreat Fish River, as it is called.
Q. It is recorded in these expeditions that they had to carry their provisions!itb them. Did they use the provisions of the country or did they carry provisions

n w ith them ? A. They took pemmican and four, I think.

ate Q. Deer pcmmican ? A. No, 1 think it was pemmican supplied from the Sas-
hewan.
Q And the flour? A. The pemmican and flour were supplied by the Hudson5 YCcmpany for the expedition, the same as the Simpson expedition.
Q. Sir John Franklin, I believe, was in this city in 1827-in fact he assisted

C0 .' By and other gentlemen piominent then in layiig the first stone of the lock
n bei e for the Rideau Canal. That was on the occasion of his first expedition

1P Ibe Mackerzie? A. I think his expedition up the Macker zie was in 1821.Q. Be was here in 1827 ; had yon met him? A. No, I never met him ; he
'Ws before my time.

Q. The next question calle for the sane information regarding Great Slave4he ? A. It is a ve)y large, and tuplosed to be a very deep lake from the heavy
ea that rises there, when ihe geles occur in the fal]. The eet end of the lake is
Olsed in going from Fort Resolut ion at the mouth of the Great Slave River to Fort
Pividerce, the entrance to the Mackenzie River. Harbors are scarce on that side

the west side of the lake
Q. Does this boat, the photograph of which you showed us, cross the end of the

e? A. Yes, that is the route.
By Honorable Mr. Turner:

Q. What kind of timber is there on that lake ? A. Small stunted pine trees on
thei low ground round the lake.

Q. la there any agricultural land there? A. None whatever. It is the mostrAiserable barren cout y you cculd see, at Fort Resolution especially.
. Q. la that lake supplied with flsh ? A. There are whitefish. At Fort Reso-

tion when I passed there in the laîl, tLey Lad a good stock of whitefish. The
ng was over. They livcd mainly upon fish in tie winter and the dried reindeer

eat that they get from the Indians.
Q. What relation do the barren grounds bear to that lake ? A. At the north

'd f that lake the Hudson Bay Company have a post the same as on the Atha-aca Lake. It is calk d Fort Rae, and it is established for the purpose of trading
th the Indians for provisions.

Q. And the barren grounds extend north of that ? A. To the east between theeat Slave LAke and the coast. The barren grounds are all alorg the sea coast,41n the noith of Chuichili going up nortbward.

td Q. And extendin how far back? A. I cannot say. The Indians who came to
drcat Churchill, as i have told you, took 17 days to go from Reinduer Lake to

Q. Are there trout in the Great Slave Lake? A. Yes, because we got somebnthe Indiana in the winter coming back, on my return.
MQ. Bow large are they ? A. About the size of Lake Superior trout-I supposet 20 or 30 Ibs. It is the same trout as they catch in Lake Superior.
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By ionorable Air. Reesor;
Q. Are there any other animals there suitable for food besides the reindeer t

A. The reindeer is the principal animal. Of course there are rabbits, but they are
very scarce in the north.

Q. The musk ox is not so mach to be found there ? A. No, it is found down o
the sea coast, but the musk ox is very scarce.

Q. Its flesh is not considered desirable for food? A. No; and, as I have said,
the musk ox is very scarce. They are not like the buffalo, which used to be tound
in immense herds, they are found in smail bands of three or four together.

By the Chairman :
Q. The next question asks for information regarding Great Bear Lake? A. I

can give you no information regarding Great Baar Lake, because I never was there;
but, like ail the inland lakes, it is very large. Its outlet is by the Great Bear Rive"
into the Mackenzie. It falls into the Mackenzie near Fort Norman. The HudsoO
Bay Company have a post on the Great Bear Lake.

Q. What is the name of that post? A. I do not know any particular name tO
it; I suppose it is known am the Great Bear Latke post.

Q. The Experimental Farm has favored us with a number of samples of wheat,
barley, rye, &c, from Rusaia, which we propose to sond, with questions, into the
interior; could you suggest the posts that these should be sent to? They have
already sent up samples as far as Dunvegan, on the Peace River ? A. You migb
@end samples to Fort Chippewyan, that is the headquarters of the district, and ai&
the officers in charge there to distribute it through the district. Do you want to
try further north ?

Q. Yes, everywhere. A. Of course things will grow up towards the mountains
that would not grow down towards the sea coast. Il these are hardy grains fro11
the north of Russia that you wish to test in the north, I may say there is no land
there for it. At Fort Chippewyan the little garden they have there is made, and
ià is the same at Fort Simpson.

Q. flow could we get specimens sent from Edmonton to the interior? A
There is no use talking of settiers in the Athabasca or Mackenzie River countrf,
because there is no land thore for cultivation. It is different with the Peace Rivet
country, which is one of the finest countries that you would wish to see. If the
Senate wish to know whether the heat of summer in that northern latitude is su 0 '
cient to ripen these grains, you could send the samples as far north as Peel's Rivent
but for any other purpose it would be of no practical use whatever. The poste tO
which you could bend the samples are Fort Chippewyan, Fort Smith. Fort Prov'
dence, Fort Simpson, Fort Norman, Good Hope and Peel's River. I do not knoa
that you need send the samples to Peel's River, because that is within the ArctiO
circle, and so I believe is Fort Hope.

Q. Have you ever heard that barley has been grown at Fort Yukon? A. Y'
but that is much further south and it is much milder there than at Fort Simpol'
It is much milder at Fort Liard also?

Q. Shall we add Fort Liard to the list ? A. Yes, but that is up near the mot'
tains and it is much milder there.

Q. The 16th question is as follows:-If you know of any other body of frB
water, such as the Lesser Slave Lake, give ail possible information relating thereto
A. There are a gi eat maay lakes, all over the territories, as large as the Leef
Slave Lake.

Q. We meant more particularly between the Hudson Bay and the AthabsO.
and the Great Slave Lake? A. There are no large lakes south of Deer's Lake
between it and the sea ooast that I am aware of.

Q. Can seagoing steamers ascend the Mackenzie? If so, how far and %ie
what draft of water, and during what period of the year? A. It depends upon,
draft of water of the steamers. I have no doubt, from what I have seen of
river, that a vessel drawing a great deal more than the Hudson Bay Co.'stea
there, could navigate the river. The steamer draws five feet of water. I hbP
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1escended the Mackenzd as far as Fort Simpson late in the fall, arriving there onthe 2 1st of October. As we went down the river was full of ice, but we had no
'eculty. We had heavily laden boats drawing two and a half feet of water. Mr.

rdisty*says that the water is nowhere less than 6 feet deep, but it is a great dealî1ýie than that.
n Q. Can you tell us anything about the salmon in the rivers that flow in theudson Bay from the west? A. That is about Churchill, I suppose?

Q. Anywhere of importance on the coast; I suppose that Churchill is the most
liPortant point on the coast? A. Yes. Salmon is found in large numbers on the
toh rchill as soon as the ice clears ont of the river. The river breaks up there aboute 28th of June, and the ice is clear about the middle of July.
tidQ . Do thoy run up the river to spawn ? A. No, they enter the river with the

e d go out with the tide.
By Honorable Mr. Turner:

4 • Are the salmon there as large as those that are found on the Labrador coast?
huppose so. I thought them as large as the salmon I h ad seen in Scotland.

By the Chairman :
the Q. Where is their spawning ground? A. I do not know. They do not ascend

river far, but they seem to go in and out with the tide. Churchill is the onlyarbor at that part of the Hudson Bay post.
Q, 9. Can you give the quantities of rain and depth of snow of any part of the

tn kenzie Basin, to which you have referred ? A. We have kept no registers of
t. We used to keep a register at York Factory and Churchill of the thermometer,We kept no record of the Snow and rain-fall, or anything ofthat kind,Q Can you give us an idea of the depth of snow at Fort Simpson and other
1Its ? A. From Fort Simpson, coming out, we left the fort on the 5th Decem6dr.n may say we spent the whoie of the winter crossing from there to Ottawa here.
t got here on the 8th March. We found a great deal more snow southward than

the e Mackenzie River. Perhaps there might be from two to three feet of snow on
level. Of course on the Churchill there are immense drifts of snow.

t Q. There is not so deep a anowfall then on the Mackenzie River? A. No, I do
trt think so. Of course I had started from Fort Simpson on the 5th December, and
td elled southward. We used snow shoes all the way, but I found as I came south,

t especially as I camu to Ontario here, that the snowfall had been much greatera We had found it in the north.
By Honorable Mr. Girard:

Q s thaut a rainy country? A. I have bere some extracts from my inward
it l from Fort Garry to Fort Simpson. While at Fort Carlton on the 5th and

of September, there were heavy raine. On the 19th and 20th September, heavy
n'ae and gales at Isle à la Crosse. The night of the 7th October, fearful gales atiort Chippewyan with snow. There was a foot of snow on the ground on the

the uitg of the 8th, and the baye were full of ice. In the notes from my journal on
giloItWard journey, I have Loted here deep snow from the Forks to the edge of the

199 What date was that? A. December. Heavy raine at Fort Simpson on theNovember. At Fort Simpson, on the 22nd November, the thermometer regis-
%10 below zero, I started on the 5th December coming out, and we had
lithes vely cold weather at Great Slave Lake. Weather excessively cold from the
h theember. I had officers with me who had wintered on the coast and they

ught it was at least 50° below zero. On the 15th January the weather chang9 d.er ing south. Heavy raina at Iole à la Crosse on the 18th Januarf;
eat r .o you consider the cold weather whioh you have desdribed, the usualer in that country ? A. I should think so.

By Honorable Mr. Power:
You have not said anything with regard to the most important part of thenZie Basin-the Peace .iver conUT-in anlswring this question? Do rou
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know anything of the snowfall and rainfall in that part of'the country? A. I ws
in the Peace River in the summer time in 1862.

Q. Can yon tell us anything about the rain-fall ? A. No. We did not keeP
any register of the rain-fall. I can tell you the natuie of the country as we passe
through.

Q. Perhaps you may know, from the reports of other officers to you, what is the
usual depth of snow in ihe Peace River country ? A. I do not think there will f
any difference much between it and the Saskatchewan. I never wintered in Peace
River, and I do not think the corapany's officers pay much attention to the rain-fail,
the depth of snow or anything of the kind.

By Bonorable Mr. Girard:
Q. There is more snow there than in Manitoba, is there not? A. No, I do not

think so. The snow in Upper Peace River would go away much sooner than ie
Manitoba, because as you aprroach the mountains the climate is much milder.

By Honorable Mr. Power :
Q. Do you think that the Peace River country is liable to drought at all'

A. No, I do not think it. The Upper Peace River is as fine a country as I ever
By Honorable Mr. Reesor:

Q. Is the vegetation luxuriant ? A. Yes. It is not like the SaskatchewsO
country. The grass of the Peace River country is more like the grass of Manitol*

By Honorable Mr. Girard:
Q. I know that for pasture there is no botter country in the world than the

Peace River Valley, but is the soit as cultivable as that of Manitoba? Can crops Db
relied on? A. Yes, I tbink wbeat would be as certain in Peace River as in the
Saskatchewan country. At Edmonton wheat is a very uncertain crop. It is likelY
to be affected by early frost.

By the Chairman :
Q. How is it further down ? A. At Lac la Biche they never have wheat

frozen; that may be affected by the temperature of the lake water.
By Bonorable Mr. Reesor :

Q. On the Upper Peace River they are les subject to frost? A. Yes, I halV
always understood that wheat grows well at Dunvegan.

Q. Do yon remember the elevation of the country there above the sea leveli
A. No.

By the Chairman:
Q. Can yon give us any information as to the depth to which the winter frOO

penetrates the soil at different places in the Mackenzie Basin ? A. I should say '
the Mackenzie River the ground is frozen to a depth of 6 to 10 feet.

Q. You mean by that about Fort Smith ? A. No, not so far south as that-frOo
the posts on the Mackenzie downwards-the far north. It does not thaw much o0
in the spring and summer.

By Honorable Mr. Reesor:
Q. The froats would remain there the year round thon ? A. Oh, yes.

By the Chairman :
Q. South of that, can yon give us the depth to which the frost penetrates at 0b

various pointa ? A. No, I cannot do so with any correctness. Of course comig
south it would be les. About the coast of Hudson Bay, at such places as Yore
Factory and Churchill, the frost is never out of the ground.

Ry Honorable Mr. Chaffers :
Q. What about the days and nights ? A. In the winter the rights are V0

long, in the summer very short- in fact at midsummer there is hardly any night
al. Down on the lower posta on the Mackenzie I do not think they have any nig j
at all in the summer. At Fort Simpson I arrived there on the 22nd of October
left on the 5th December, and it generally used to be dark about three or half P.
three in the afternoon. Then we had a long night until the next day perhaps I,
or ton o'clock. At Fort Churchill in midaummer there is just a sort of twilight Of,
couple of hours; the rest of the day it is all daylight. In winter, of course,
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"1ghts are very long; it is dark generally about half past three or four in the after'on, and daylight does not corne before nine o'clock the next day.
By Honorable Mr. Girard:

9. What are the iladson B ty Company's posts on the Mackenzie River? A.
hUey are established about every 3OO miles al the way down the river. Then there

%r6 Other pusts on the lakes. Fort Simpson is ahead of the Mackenzie River district.
bhen the next post going down the river is Fort Norman, and they have a post on

he Great Bear Lake. Thore are Sistors of Charity at Fort Good Hope, and at Fort
revidence; they have a splendid mission.

Q. Have the Sisters of Charity gardens there? A. Yes, a very fine garden.
erever you meet the Sisters of Oharity in tthat country, you find a well cultivated

garden.
Q. Do they grow many vogetales? A. Yes, and flowers.
Q. Do they raise potatoes ? A. Yes, at Fort Providence they raise potatoes the

e as at Fort Simpson. The potatoos raised in that country are known as the
Lady's Finger." They raise potatoes and barley at Fort Simpson.
eQ. Do they raise vegetables at Fort (Good flope ? A. Yes, some potatoes, and
eyraise barley when they can.

Q. What is the size of the potatoes grown there ? A. They are very small.
Q. ls there any considerable settlement around any of those forts? A. No,

oIn at all; I do not think any white man would go to settle there.
Q. Where are the white mon to be found thore? A. Sach as there are, at the

%nlpany's forts. A great many came ont from England and Scotland, gentlemen's
%8--5.iand some got married to Indian girls.

Q. And French Half-breeds? A. Yes.
Q. low are they living? A. At Fort Simpson entirely on fish, and they were

reiy badly off last winter and the winter before. I have a son etationed at Fort
11pson.

Q. Ilow do the Indians live? A. By hunting.
Q. Have you witnessed any starvation ? A. Sometimes, when they are not suc-

es5ful in hunting, long ago they have starved on the Mackenzie River, but lately I
Ve not hoard of any cases of starvation. When the Indian bas anything to eat ho

toes nothing at all until that is done; when that is finished ho looks for more.
Q. Can they always find fish for food? A. No, some of thein do not know

r&nPch about fishing, or making nets, but at Fort Simpson and around the lake the
principal food is fish and reindeer meat.

Q. You spoke of the Grey Nuns; I think they have settlements at different
krts of the Mackenzie Basin ? A. Yes.

Q. At Lac la Biche? A. Yes; Lac la Biche is on the Saskatchewan. Bishop
tit is the Bishop for the Mackenzie River country.

By the Chairman :
Q. You told us a little while ago that the reindeer come to the wooded district

n large bands by dilfèrent ways, and that the Indians wait for them at the crossings
f the streams and kilt them in large numbers, and dry the meat for winter use?

'4-They make dried meat in summer time, but the reindeer in coming up from the
:ren grounds in what we call passes through the country, do not always follow

tesae route. For instance, if a great number are killed in one place, they change
'eir track.

Q. Is it not a fact that sometimes the Indians lie in wait for them at a place where
heyhave been aceustomed to pass, and when the reindeer change their route the

odians fail to procure their usual supply of food and starvation is sometimes the result.
ave you not beard casesof thit kind? A. Yes; in the summer time the Indiana goto

barren grounds, to hunt, and knowing the passes at the rivers, they lie in wait
the reindeer, and spear them in large numbers.

i oQ. 1 Government interference could prevent or foresee an occurrence of the
1 have described cansing starvation among the Indians? A. No.
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Q. Even those who are in command of that district could not prevent that ? Aý
I never heard of any case of starvation among the Indians during the four years
was at Fort Churchill.

Q. I speak of the Mackenzie River district ? A. I did not hear of any. Of
course, sometimes an Indian will starve when ho fails to kill anything. Sometimeo
thedeer are found in large numbers in one part of the ccuntry, while the Indians are
hunting for them in another part of the country, where there are none.

By Honorable Mr. Power:
Q. You have not yet told us the depth to which the frost penetrates the ground

in the Peace River country ? A. I cannot miake any stalement about that; I never
made any attempt to find out, but I should think it would be about two feet, some-
thing similar to the Saskatchewan.

Q. Something similar to what we have in this part of the country ? A. Yes.
By the Honorable Mr. Girard:

Q. In what respect can the basin of the Mackenzie be considerod of value to the
Dominion ? Is it a mineral country4' A. 1 will answer that question this way : it
will depend on what discoveries may be made. It is a known fact that all the stream&
from the mountains, south of Satkatchewan even, and going north, are auriferous-
that is to say, indications of gold are found in them. I make that statement fi orl
what I am told by miners who have gone up as far north as the Liard into the mountains.
Thon we have from the journals of the Arctic expeditions -Franklin, Richardso
and others-that on the Coppermine River, copper exists in large quantities. Of
course I am only speaking now of what I have read.

Q. As a f ur country what do you say about it ? A. f am a retired officer of the
Hudson Bay Company, and I would prefer to say nothing about that.

Q. Could any part of that country be used for agricultural purposes? A. No,
there is nothing at all in the Mackenzie River country or the Lower Athabasca coun-
try. There is no part of it that in fit for agriculture.

Q. The Upper Peace River country you consider good ? A. The Upper PescO
River at Vermillion is a splendid countrv. I rode with Governor Dallas 60 miles
through a most magnificent country. The soil was a beautiful dark loam, as we sai
by the mole hills, arid we were struck with the charming appearance of the countrY.
There were more bluffei than you find on the Saskatchowan, atd it was a beautifUl
country all the way up to Dunvegan.

By Honorable Mr. Reesor :
Q. Where the country was open did you find the grass very high? A. It was

bigher than on the Saskatchewan. It was not very long-about the same as iD
Banitoba. As to the capacify of the country for agriculture, I may explain that a
good deal depends upon the character of the officer in charge of the fort, whether tbe
capacity of the country for agriculture is tested. In the jourunals of long ago I find
that they used to raise splendid wheat crops at Dunvegan, and cattle. AnothOr
omcer, without any taste for agriculture, going in there might find it very difficult
to live. If he bas no taste for gardening or agriculture nothing will be raised.
great deal depends on the officer of the post whether ho lives well or not. If ho la
active and energetic ho will always live very well.

By Bonorable Mr. Girard:
Q. 1 suppose the Peace River country is a considerable sizo-in fact there if

enough land there to make a new province ? A. Yes. I sometimes hear the opinio>
expressed that our country may ere long become ovér populated, but there la not th
alightest danger of that. You need not be afraid how many immigrants come in tol
the country to settle. You may bring in al the immigrants that Europe can se11
you. There is room for all in the Saskatchewan and Peace River country. Tbere
is a vast extent of splendid country from Prince Albert on the whole north side 4
the Saskatchewan, going away up until you come near Fort Pitt, keeping a little tl
the north. Then wheu you come to the route of Green Lake, there is two daYs
journey through a magnificent country, beautifully timbered, well watered and StufI'
plied with abundance of fish. As I travelled through it, I remarked to one of r1
men, " what a splendid country te settle in."
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By Bonorable Mr. Potter:
Q. Whereabouts is Green Lake? A. North of Carleton, about 80 miles. You

Oross at Carleton and for two days you travel through a prairie country with bluffs
ere and there, and lakes; it is a splendid country. Then you travel for two days
rJeh a forest to Green Lake.

Q. l that good timber? A. Yes, it is a dense forest.
By the Chairman:

We will take now Ihe 2nd series of questions, commencing with No. 24.

thre are the barren grounds ? A. Extending from the west coast of Hudson Bay
e heads of Deer Lake, Athabasca Lake, and the Great Slave Lake. The barren

0unds, go far as I know, are not rocky. It is all open country, covered with rein-
'0er moss. The stertle country would be in Athabasca. The country is all rocky
*ed there is no soil-rocky islands.

By Bonorable Mr. Turner:
Q. Does the Mackeizie country come under that head too ? A. You cannot say

tat it is altogether sterile, but you cannot raise any crops of any significance in the
xýe]nzie country.

Q. Just little patebes of land? A. Yes.
By the Chairman:

Q. Of course in that district you speak of as being sterile there is Fort Simpson,
Ad there you raise potatoes? A. Yes.

Q. Yon have stated of course these are small potatoeq, of the " Lady Finger"
rI!Retv. As I understand it the " Lady Finger" la a small variety of potato, Since

n'O tine when these were raised great improvements have been made by the intro-
'4 uction of the " Early Rose," " Morning Skies," and " Beauty of Hebron." Do you
Ilik that different varieties of potatoes might not grow larger ? A. Of course whon

esame soed is used time after time it tends to get small, and no doubt when other
arieties are introduced botter potatoes will be grown.

Q. How far north have barley and potatoes been grown, and how far to the east
a d West on various parallels of latitude ? A. I should say as far north as Fort

paon, on the Mackenzie River.
Q. No potatoes or barley have been grown north of that? A. Not that I am

'&are of4 Possi bly at Fort Good Hope they have raised potatoes, but I cannot speak
With any certainty.

Q. How about Fort Yukon ? A. I cannot say.
By Bonorable Mr. Turner:

Q How about Churchill ? A. You can grow nothing there. That is on the
rbr of the Hudson Bay.

Q, There is nothing grown there at al ? No. We used to have a few turnips.
By Honorable Mr. Reesor :

Q. I suppose the ice continuing until very late ic Hudson Bay, tends to keep
'o atnos here cold there ? A. Yes, very likely; because in Manitoba, when the
1% in the ake hangs on for a long time, and it is very cold weather, they attribute

to the ice on the lake. I suppose we may say the same of the sea.
Q. Llow far north, east and west have the bardy varieties of Indian corn arrived

naturity ? I suppose not being an agriculturist yourself, having been devoted
'ulite other pursuits, you cannot answer very readily these questions relating to
o 'agriculture of the country ? A. I do not think I could say anything which

*Uld be of use to the Commit.ee.
By Honorable Mr. Girard:

Q. Have you ever seen Indian corn grown in the gardons at all ? A. No, never.
wVer saw an experiment tried, and I have no idea how far north it would grow.
believe a little wheat was raised as far north as Fort Chippewyan, but that was

*nneIy an experiment. The Committee would perhaps get better information with
to cereals from Professor Macoun than from me.

Q When does the spring open in these different localities, meaning by sprin
first appearance of flowers ? A, That is as soon as the snow ils off the ground
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almost. In the prairie country, as soon as the snow is off the ground the flowers
corne up.

By the Chairman :
Q. When does the snow leave the ground at Fort Simpson ? A. I suppose

about the middle or towards the end of May.
By Honorable Mr. Girard:

Q, 1ow long before the Bowering of plants at any of these places is the ground
fit for seeding ? A. Just as the snow goes. You have to wait until the ground is
dry and the frost is out of it before you can plough. The flowering of planta takes
place before the ground is fit to plongh.

Q Does the land dry early? A. Yes, very soon after the snow disappears. In
the Saskathewan the ploughing generally commences about the 10th or the middle

f April. Bq the Chairman:
Q. Take the 33rd question: Are June, July and August warm months? A. Yes.

In Saskatchewan it is a little earlier than that. The seed is sown about the first ot
May sometimes, or the latter end of April or earlier. Ploughing commences about
the 15th of April, and sowing would be five days later-about the 22nd to the 25th
of April. Ali is over, the seeding donc generally, by the 5th or 10th of May, and
thon the growing montbe are June, July and Auguet there. Then in the northern
districts it may be much the same, because they would be later getting in the seed.
It would be the latter end of May in the Athabasca and Mackenzie River districts
before they would put in eeed, and so the growing months are June, July and August.

By Honorable Mr. Girard:
Q. Have you frost generally in August ? A. In the Saskatchewan sometimes.
Q Towards the end of the morth ? A. Yes, about the end of the month, but

generally about the beginning of September-about the 5th of September.
By the Chairman :

Q. About what time have you your first frost in the Mackenzie River district ?
A. I was not there in the summer; I was only there in the winter and cannot tell.

By Honorable Mr. Girard ;
Q Have you hoard of frost in July in any part of the country you have visited ?

A. No, it is the end of August and the boginniig of September generally - crossing
the plains somotimes about the beginning of September.

Q. When do the leaves begin to bad? A. Early in May at Edmonton, and I
presumo it is much the same at Peace River.

Q. There is not a great deal of difference between there and Manitoba ? A.
No. That is what I say, there is not a great deal of difference in the wintera of
those two districts, Puace River and Manitoba.

By the Chairman ;
Q. The 53rd questions calls for information regardingr the animais of that country

which are valuable for food le the cariboo found there ? A. The cariboo existe in
the barren grounds.

By Honorable Mr. Girard:
Q. Where do they find food ? A. They eat the moss, tbey live upon it.
Q. I thought they needed grass also, and I understood you to say that there was

no grass in the barren grounds ? A. There is nograss there, but they do not require
it. They live on the moss.

By Honorable Mr. Reesor:
Q. flow high does this moss on which they feed grow ? A. It is quite low and

orisp. The cariboo lives ontirely in the barren grounds on this moss, and in the
winter they come up to the end of the woods for shelter.

Q. About where is that ? A. Along the edge of the barren grounds, and they
go into the woods and scatter over it.

By Honorable Mr. Girard :
Q. I suppose that is for protection against the flies ? A. Yes, in the summer

they go o the barren grounds and down to the coat. When hard pressed by the
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aies they actually go into the sea, they are so tormented with the " Bulldogs." The
Indians say that the "Bulldogs " sometimes kill the deer. For a long time i did not
Credit it, untilone time we came across the body of a deer that had been killed in
that way, and it was literally covered with " Bulldogs." The whole body was alive
With them, they were in the eyes and nostrils and mouth of the animal in swarms.
They literally choked the animal to death.

By the Chairman :
Q. Can you tell us anything of the appearance of the musk ox ? A. The musk

0 is not like the buffalo. It does not stand quite so high. It has a very long
straight back, with very short legs, and the wool is very long and hanging down
alnost to its hoofs. The musk ox does not go very much in the deep snow. It is a
Very hardy animal of course. The horns are not like those of the buffalo, but more
like those of the mountain sheep.

By Honorable .Mr. Girard:
aQ. I it larger than the buffalo? A. Yes, a full grown one would ba larger. It

is longer in the body and much heavier.
By the Chairman:

Q. What is the food of the mnsk or ? A. Something similar to the reindeer moss
Q. What is its enemy ? A. Tue E squimaux hunt themr, but w. get very few

ekins from them. W. get a few at Fort Churchill and a few at Fort Rie.
Q. The musk ox inhabits a district north of that in which the reindeer is found?

A. Yes, north of the Churchill and to the north of the Mackenzie River.
Q. With the exception of the cariboo, he is the most northern animal of all?

A. Yes, even more northern than the cariboo. He is the largest animal found in
the Arctic circle.

Q Does he seek the shelter of the woods ? A. No, he keeps in the open coun-
try, along the coast.

Q. And the wood buffalo? A. The wood buffalo inhabits the Peace River
'Cuntry. in speaking of the Salt River, I mentioned the fact that there are plains
there known as the Sait Plains. The woo: buffalo are in the waods, but in the sum-
hUer they come down to these salt springs to lick the salt. They are peculiarly in
the Athabasca country-not in the Athabasca or Peace River country proper; they
0nly find them on the Salt River that flows into the Great Slave Lake River. The
Salt River plain is about their country.
. Q. Are they to be found on the Liard River? A. No, the Salt River that falls
lnto the Slave River at Fort Smith.

Q. Have you any idea, from your correspondence, what numbers of them remain?
A. No, I could not tell yon the number, but they are ln smail bands of four or five
together. The came remark applies to the mask ox north of Churchill. A few are
to be had, perhaps, within 100 miles of Seal River.

Q. We are now speaking of the wood buffalo? A. They are to be found en-
tirely in the Great Slave country, on the plains of the Salt River.

Q. Would you describe the appearance of the wood buffalo ? A. The Esquimaux
- have brought them to us frozon, juast as they shot them. They are different from

the plain buffalo. They are longer and deeper in the sides. They have very short
legs and the wool is much longer. The robes are very much prized. The centre is
light colored, a sort of drab.

Q. Will you describe the general appearance of the wood buffalo? A. The
Wod buffalo is the plain buffalo, only in this respect: long ago the buffalo were
found as far north as the Peace River in great numbers, and these Plain Indians, the
Sarcees and others, were once in the Peace River. There is a place called Battle
eiver in the Peace River Valley where these Plain Indians had a tremendous battle,
-and it is called Biattle River f rom that circumstance. These plain buffalo were ia
that country thon in thousands, just the same as they were in the plains. As they
got hunted up by the Indians, they moved out and the Indians moved out of thLe
Peace River also after this groat battle and went into the plains.
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Q. How long would that be? A. A long time ago-perhaps 100 years ago.
A number of those plain buffalo got into the woods and bred and remained there,
and are stili living in the woods there. Thev have grown larger in some way, but
they are juet the same as the plain buffalo. Those who have killed some of thern
say they have increased in size in the woods, possibly from not being disturbed so-
much and not having to move about as the plabn buffalo had to do.

By Honorable Mr. Girard:
Q. How do the wood buffalo live there ? A. In the woods, on the grasses, I

suppose, that they find. The buffalo does not scrape; he breaks the snow with bis
me and eats that way.

By Honorable Mr. Reesor:
Q. Unless the grass is pretty long h. could not get bis living there in the

winter ? A. No.
By the Chairman:

Q. Do yon know anything of the weight of one of those wood buffalo ? A. I
suppose about four or five hundred pounds would be the weight. A buffalo cow in
the plains, after being dressed, would weigh about three hundred pounds; one of
these wood buffalo would weigh about three hundred and fifty to four hundred
pounds, dressed.

Q. Can you give us the locality of the moose ? A. The whole of the Peace
River. The Upper Peace River used to be celebrated for moose, and the Mackenzie
River also. They were very numerous in both districts once, but they are not so
MOW.

Q. Have you the elk there also? A. The red deer is there.
By Honorable Mr. Reesor :

Q. There is the red deer, the elk and the moose; the moose is a very large
deer? A. I think the red deer is what you call the elk. There are several different
apecies of deer. With us we always thought the moose was the largest, the red
deer next, then the jumping deer and several species of small deer.

Paorassoa MAooUN-The red deer and elk are the same.
By the Chairnian:

Q. We now come to the 56th· question, with regard to the climate of the
region covered by our inquiry ? A. No, I have no records at ail bearing on the
climate. Of course it is extremely cold in the northern districts-much colder
than it is in the sout hern districts.

By Honorable Mr. Girard:
Q. le the influence of the chinook winds felt in any 'part of that country ? A.

Yes, at Jasper flouse and Rocky Mountain House, and at Bow River in the sonth.
When the chinook winds come the snow disappears. At Jasper House, at the head-
waters of the Athabasca, within the mountains, the snow seldom lies on the ground a
day at ail. There is a fall of snow and there comes a chinook wind and it ail goes
ot. It has the same effect at the Rocky Mountain coast.

By lonorable Mr. Turner:
Q. From what direction does it come ? A. From the south.
Q. Always? A. Yes, over the mountains. At the headwaters of ail these

rivers the winter is much milder than at Edmonton, and ut Kootenay Plains there
is very little winter.

By Honorable Mr. Turner:
Q. As you go east to Winnipeg it gets colder again ? A. Yes; but up ut the

mountains where they have those cattle ranches the snow lies a very short time.
Sometimes they are caught with a heavy fail of snow in October, but that ail goes
away again as a rule. As a rule the climate is much milder up at the mountains
than east of the mountains a piece.

Q. What point would you take as being affected by the chinook winds? A. At
the base of the mountaine ail along from Jasper House down. At Bow River yo
get the cattle ranches.
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Q. Where would yeu draw the dividing line between Calgary and Winnipeg as
showing the change, getting colder as you go to the castward ? A. Say, I sup-
Pose, fiom Edmonton going eastward.

Q. Starting from Calgary and going down to Winnipeg, where would it be ?
A. I have not been that way.

Q. Well take Edmon ton. From Edmonton to Winnipeg where would you say the
dividing lino would be between the warm current of the west ward and the country
which is not affected by it? A. It would not affect Edmonton much or any point
below that going east towards Winnipeg. For instar ce, going down the Saskatchewan
River, this chinook wind would not affect them at Fort Pitt or Carleton, or anywhere
'ast. You muet remember that Edmonton is a considerable distance from the foot
of the Rocky Mountains-some 300 miles. Edmonton is about the last point that
Would be affected by the chinook winds.

The Committee adjourned until 4.30 p.m.

Hon. Mr. CHRISTI re-appears and hie examination is continued as follows:-
By the Chairman:

Q. Following up the question of the 2nd series, we would like to have your reply
to the 7lth. Has tho natural pitch of the Athabasca River any prospective value ?
A. No; it is valuable to the company who use it, but tbey aie the only persons to
whom it is valuable. It saves them the cost of transporting pitch and tar into that
Country for their boats, and they use it for that purpose.

Q. ls the deposit extensive ? A. It is very deep. It is in springe in the sides
Of the banks of the river. The bank at that point is i ot very high. A few pine
trees grow at the top of the bank, and there are one or two spi inge there. They
boit up there in the summer. You can put a long polo down, ton or twelve feet long,
and 3ou cannot find bottom. The pitch is black and very adhesive. It is like
English pitch, but it bas no smell of tar. They use it at Fort McMurray to cover
somae of the bouses, and it looks like an asphalt pavement.

Q. Have you scen specimens of arphaltum there ? A. No.
Q. Have you seen specimens of crude oil that comes from wells? A. No,

I have never seen it, but the general opinion is that this petroleum, or eoal oil, would
be found there. In fact there is a report that there are sone springs of it near
Edmcnton. T-he Indians report that it exists in that country, but being superstitious
they would not show where it would be found.

Q. One of the witnesses says that it is found on the Athabasca River ? A. I do
lnot know. 1 know there is supposed to be some on the Pembina River that falls inte
the Athabasca River.

Q. Do yon think that thie deposit is very large ? A. Yes, I should think so. I
Should thiLk the supply of it is unlimited. It boils up out of the ground and the
OOlmpany have been using it for a long time.
. Q. le it on a part of the river where you could bring a boat closely ? A. Yes,
It is close to the Athabasca River. There is no bank there ; it is a gravelly beach
sloping up to some pine trecs.

Q. How far is that from the Athabasca Landing ? A. It is far down from that,
Q. I mentioned the Landing because it is the present point of starting from

Edmonton ? A. You would be nearly 300 miles from it at the Athabasca Landing.
1he Athabasca Landing is only 90 miles from Edmonton, and then I think they gave
the distance from the Landing to the head of the Long Rapids as 200 miles, and there
'a 90 miles of rapide down to Fort McMurray.

Q. For what other purpose do they use this material? A. For pitching the boats.
Q. In a straight lino would it be any nearer by rail, say to any part of Sas-

katéhewan River ? A. No, I do not think so.
Q. It would seem on the map to b. nearer Carleton and Prince Albert especially,
straight line ? A. You would have an up-stream in any case.
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Q. How far from this deposit is the largest deposit of salt ? A. It is far down.
It is down the Athabasca River and across the lake to Fort Chippewyan and then
down the river. It is on the Salt River.

Q. What is the distance in a straight lino from the springs to.Prince Albert.
The question is how to economize this to bring it out of the country ? A. If you
could overcome that break in the navigation of the Athabasca River ia would be the
best way.

Q. Then you would have 290 miles of water and 90 miles of land transportation
to take it to Edmonton? A, Yes.

Q. That salt I understand you to say, is pure? A. Yes, perfectly pure. Instead
of having to take salt in they find it there, and it is the same way with the tar.

Q. The next question is, should potroleum be discovered in large quantities by
boring wells, what would be the best way to bring it from the Athabasca region to
market ? A. That would be by steamboat, and the route that is adopted at present.

Q. The next question is to try to elicit information as to the cost of taking in
machinery to sink wells ? A. I could not answer that question.

By Honorable Mr. Girard;
Q. Would there be any extraordinary difficulties to overcome in the transporta-

tion ? A. No, I do not think it. I have no idea what sort of machinery is used in
sinking these wells. It would not be so much I suppose as taking in a steamboat
boiler.

Q. No, simply boring machinery ? A. There would be no difficulty about that,
but I have no idea what would be the cost.

Q. The next question relates to gold in the North Saskatchewan ? A. They
have been trying to discover gold in the North Saskatchewan for years. Al the
time that I was at Edmonton and ever since we had invariably a new set of minera
every fail drifting from all sides to the mountain. They were bound to find the
source of this gold. They would make from washing on the bars 88 to 810 a day,
-but they were not satisfied with that; they were always in hopes of discovering the
source where this gold came from. They would winter there and start off, and
next fall another lot of miners would come in. There were various theories about
it, but they never discovered anything more tban the fine gold they would wash in
the beach. There were no nuggets found in the Saskatchewan during the time that
i was there, and I do not believe that any have been found since, I eau give no in-
formation on that point.

Q. We now come to the 82nd question, relating to the Indians of the district?
A. The Indians in the Athabasca district, the Chippewyans and in the Mackenzîe
River district are rather a diminutive race. They have suffered much from disease.
They talk a language somothing similar to that of the Chippewyans in the Athabasca

-district.
Q. Are they the tribe that is called the Slave Ind ians ? A. I think they are forther

down on the Mackenzie, but the Indians of the Upper Mackenzie are a very poor set
of Indians. They suffered very much from disease, the resuit of coming in contact
with the expeditiors coming up the coast. The company have sent in surgeons
4here and they have eradicated the disease and less of them die from it now, but as
a rule the Mackenzie River Indians are a diminutive poor set of wretches.

Q. Can you give thoir localities and numbers ? A. I could not from memory.
Q. The Committee would like to hear anything you have to say on*that subject,

because addressing the Indian Department on the subject we learn from them that
they have no records on the subject, they have only a sort of estimate made by
Bishop B>mpas in 180 ? A. I have no copies of my journals. Of course I made
full reports on my return from the Mackenzie River, but I have no copies of those
reports. I handed them to the company. The Indians and tribes belonging to each
-post are mentioned in that, if I only had a copy. I should think that any of the
-missionaries in Bishop Clut's district could give you very correct information as to
ythat. He could tell you ail about the Mackenzie River Indians bocause he has been
down to Fort Good Hope all through
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By Honorable Mr. Kaulbach:
Q. Are those Indians migratory ? A. No, they belong to the fort, and they

hunt around it in that part of the country.
Q. They do not change Irom one localily to another with the seasons ? A. No,

they get their supplies of ammunition, &o., froni the forts and hunt in the vicinity.
By Honorable Mr. Girard:

Q. Are they pagans or Christian s ? A. They were pagans originally, I suppose;
but they profess Christianity and get baptized.

By i he Chairman :
Q. Have they suffered from small-pox up there? A. No.
Q. Have they had measles or scarlet fever amongst them ? A. No ; I do not

think they have any of those diseies in the north.
By Honorable Mr. Girard:

Q. You say the Indians have not suffered from small-pox? A. On the Saskatche-
Wan they have, but not in the north. They Lad the small-pox on the Saskatchewan
in 1870 very bad. It was a terrible time until the Indians saw some whites dying
from it too.

By Honorable Mr. Kaulbach:
Q. Are the Indians subject to any epidemics there? A. They were not until

they came in contact with the whites. They never had measles there until some of
the whites brought it with them from Fort Garry, what is called Winnipeg now.

By Honorable Mr. Girard:
Q. They have doctors to treat them when they are sick ? A. Yes, they have

Medicine men, as they call them, among themselves. The Company generally have a
doctor in the Mackenzie River district. They have a surgeon at Y ork and another
at Moose.

Q. These doctors are provided by ihe company ? A. Yes. From the absence of
My journals, of which I bave not copies, I cannot give you information on ihis peint.

Q. What is the cause and nature of the disease which periodically kills off the
rabbit? A. That is a disease with which I am acquainted, but I do not know how
it originates. It is very curious that the rabbits begin increasing and go on until
they become in the course of 7 years very numerous indeed. Then a sort of epidemie

-1 cannot tell you what it is, but it is a swelling in the throat, and there seems to
be a sort of insect that grows into their skin-attacks them and they die off in hun-
dreds. Sometimes we bave very few rabbits and no lynxes at all. Then the rabbits
begin to increase and seem to come from the south. They are followed by the
lynx and both increase until this disease comes and the rabbits die off in thousands
and the lynxes decrease with them.

By Ronorable Mr. Dicky :
Q. If you can discover the means of propagating that disease you can get

£25,000, from the Australian Government? A. Yes, but it is not desirable in the
iorth-West, because the rabbits supply food for the Indians largely.

By the Chairman:
Q. Then you consider the rabbit a benefit to the country and not a detriment?

A. It ie a benefit, because it is an article of food and it does not increase to such an
extent as to become a pest. There is no danger of the numbers becoming excessive
because they are killed off. They increase for seven years until they become very
nlumerous and last a couple of years and then disappear.

Q. During the years of plenty the Indians do not suffer for want of food ? A.
lot so much, because they have plenty of rabbits.

By Honorable Mr. Dic6ey:
Perhaps that disease which attacks the Lare would not affect the English

ra&bbit that bas been introduced into Australia ? A. I suppose the English rabbits
taiat were introduced into Australia were very much the same as we have in
the North-West. The white hare is only in the Arctie region in the winter, and is
three times the size of the rabbit. There is a rabbit in the plains that is large, but
the Arotie hare is a different species altogether. He is exactly like the hare at
o10 ne; in summer he charges his color from white to grey.
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Q. Do those rabbits in the Mackenzie country burrow ? A. There are very few
in the Mackenzie River country-only chance ones.

Q. They are haros? A. No, rabbits. The haro is on the Arcti coast.
By the Chairman :

Q. What effect would the opening up of the Mackenzie Basin to civilized men
bave upon the Indians of the region ? A. I suppose it would bave a similar efèct
to that which it has had in all other parts of the country. Whon the Indian comes
in contact with the white man ho suffers. He seem to take readily to the vices of
the white man without copying his good traits of character, and becomes lazy and
idle. If an Indian can get food with very little exertion he will not work. In the
old times, it they had received botter prices for their furs than they got they would
not have been a bit botter off. The Indians aregnot so well off on the plains now as
they were in their savage state. Of course they had plentv of buffalo thon, and the
buffalo furnished them with all they could eat and wcar. They followed the buffalo
the whole year round. In the summer they made thcir tents from the buffalo hide,
and their clothing and everything; the buffalo meat was hie food, and what ho did
not want for hie own use ho took to the forts and sold for any necessaries that ho
wanted, such as blankets, cloth, knives, &a. Of course, civilized mon muet eventually
come in contact with those Indians; you cannot resist the tide of emigration.

Q. I suppose they are not in large enough numbers to make themselvos an im-
portant consîideration ? A. No, in the wooded cunntry altogother the Indians are
few; the population is sparse. You never come upon a large number of them to-
gether. They are found more in families as a rle. Ta. wood Indians are more
industrious than the plain indians. They have to work more: there is a good deal
more labor in ûshing under the ice than trapping fine furs in the woods.

Q. Could their labor be employed with advantage and would it tend to civilize
and make them self-supporting ? A. The Indians were employed a great deal by
the Hudson Bay Company in transportation and in boats as voyageurs, but as steam
is introduced they will not be required for that.

Q. They will lose that employment ? A7 Their labor was boooming very
diflicult to be got. In fact the company could not get as many as they wanted.
You could not get white people to go in there years ago as long as they could get
einployment in the civilized world. These Indians are different from the Indians
of British Columbia. The Indians I saw at Fort Simpson-I met two or three boats'
crows at Fort Providence going in-are the most miserable creattures I have ever
seen. Most of them are eaten up with serofula.

By Honorable Mr. Kautbach:
Q. Yon can nover make those Indiana self-reliant; I suppose civilization does

not have that tendency ? A. No.
By Bonorable Mr. Girard:

Q. Are they better or worse when they become civilized? Bas religion any
effect on them ? Dos it improve thom ? A. Some it may possibly inaprove, but
others it makes worse.

B.y Bonorable Mr. Kaulbach:
Q. Have they the capacity to understand the importance of religion ? A.

They may proftss religion, but I do not think they are much improved. As a rule
where ell these ashing pats are the Indians live entiroly on flsh. For instance at iqor-
way House, tbey are ali serofulous there; the serofula sems to be engendered by
living altogether en fish diet without vegetables. At Norway louse a maisegn bas
been establisbed for a long tUie, and they have not ad>aned muoh. They have
degenerated so niuch by sorofula and oonsumption that they die off. They are very
susceptible to contraoting colde and coughing.

Q Suppoing an attempt were male to economize those deposits of pitch on the
Id gNaok ie *Mver, coul4 et the labor of the IndIians be utilised tu transporting le
pitch or working it ? A. Of course yo ciuld got Indian labor for a trile alway, e
ido lot know that you coUld de».ud upon it. Anycompany would prefer white mes,
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Q. Are we to understand in considering the possible future of that country, that
they are not very much to be taken into account, except from a moral or religious
Point of view? A. In the Athabasca and Mackenzie River districts, as I have told
you, there is no land adapted for agriculture or raising crops to any extent at alil.
When you leave the Peace River you got down to the Athabasca, a rocky, sterile
and bairren country, and to Slave Lake, and there is nothing thore.

Q. Those Indiana I suppose have no physical strength-they are weak. A.
Exactly. There is no land there; the timber is stunted pine trocs, and the country
la covered with moas. There is no country to raise crops in after you leave the
Peace River, nor any quantity of hay to be got anywhere to raise cattle. I think
the Mackenzie River, for the purpose of settlers going in there, is of no use at ail,
nUless, of course, gold or something of that kind was discovered in the mountains
up the Liard, or other rivers, close up to the mountains.

Bi! the Chairman :
Q. Thkere is a note at the bottom of the list of questions to which I would like

to cal your attention, asking for additional information that you can get from
Perasal of your books and memoranda? A. The only further information I
could give you was to name any partiular districts of country that I could bring
Under your notice for settlement. There are large tracte of country that you
do not know anything about where the soil and climate are good.

Q. A former witness, speaking of the wood buffalo, elicited a good deal of coin-
Mlent from the newspapers. Among others the Empire of Toronto took it up and
Suggested their views in regard to it, mentioning that it would be important to
ascertain more definite information in regard to this animal. l the wood buffalo as
thardy as the plain buffalo ? A. That is a difficult question to answer. He is living
ir a much more severe climate. The cold is greater, but he has the greater density
Of Woods to shelter him, which the plain buffalo has not. The plain buffalo used in
winter to go up to the foot of the mountains and they used to extend up to Carleton
On the plains. Al that country used to be teeming with them.

Q le it your opinion that the wood buffalo could be crossed with the domestic
animal? That bas been the case with the plain buffalo: do you sec any reason why
it should not be done? A. I do not kncw: that was tried away as far back as 184:4.

'The Hudson Bay Co. had at Fort Edmonton a bord of buffalo. They began by
taking some calves, and from these the herd increased until they had som thirty
altogether. These used to herd out with the other cattle and come in with them.

11 at once the buffalo came near Edmonton and this herd went off with the others.
It was the impression then, from their mixing with the other cattle, that they would
not cross, because there were not any signs of it, and I was not awaâre that they
WOuld until I saw that it had proved successful with Bedson's herd.

By Honorable Mr. Kaulbach:
Q. I understood you to say that the wood buffalo is larger than the buffalo of

the pjains? A. Yes, but very much the same.
Q. Is not the fur thicker? A. Yes, they aay the hair is longer and thicker

froma being in the woods, and they grow larger, I suppose from the fact that they
do not roam about so much and have time to develop, whereas the buffalo of the
'Plain was for ever on the gallop.

Q. la the robe of the wood buffalo as good or is it botter than the robe of the
Prairie buffalo ? A. I should say it would be thicker.

Q. And larger too ? A. Yes, somewhere between the buffalo and the musk ox.
Th umsk ox robe is much heavier and thicker and adapted to the cold climate he

hlasi to live in.
By the Chairman:

Q. It would be interesting to know whether steps are taken to preserve. thes.
Auimaals, and if so now they could be preserved so as to allow their numbers to be
Ireased ? A. It would be very difficult to stop the Indians of the Athabasca from

hun9ting these buffalo. When an Indian seos a buffalo the only law for him is to
and eat it. It would be hard ta explain to him that he must not shoot it ink
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the close season. The only way to preserve it from being extinct altogether would
be to try and secure a few calves. They might be got there by some Indians of the
Salt Plains at those springs that 1 have told you of, because the animals come there
in the summer to lick the salt.

By Ronorable Mr. Kaulbach:
Q. Is the sait produced by evaporation ? A. The plains where the springs are

I fancy are not very large. The springs are situated in the plain. They throw up-
the water and it falis and evaporates.

Q. And the evaporation makes the salt ? A. Yes, I suppose so; it is found
there quite white.

By the C hairman:
Q. The article in the Empire to which I have referred, suggests, if it would be

at ail possible, that the Government should reserve a part in sume part of that coun-
try ; I only mention it incidentally in came you should have any suggestion to
make ? A. No, I have none.

Q. The country in which they roam I suppose is a country of agricultural pos-
sibilities ? A. No, I do not think it. I think it is very thickly wooded in the val-
ley of the Salt River. It is not in the Peace River country.

Q. Would the reservation of a considerable section there interfere with the·
interest of immigrants going in there ? A. No, it will be many a day before erni-
grants go there. There is nothing to induce them to go.

Q. It is too far from the Peace River, I suppose ? A. There is no land fit for
agriculture there. In the Peace River country it is different of course.

By Bonorable Mr. Kaulbach :
Q. Much of the land that is covered with forest, would, I suppose be good for

agriculture if the forests were cleared ? A. I do not know. It would depend upon
the soil. A great many of the wooden parts of the country have been destroyed by
fires.

By the Chairman:
Q. You gave a very interesting description of the food of the musk ox and the

reindeer; look at the specimens on the table and say which of these is the food of
the reindeer ? A. The cetraria cuculata forms the food of the reindeer in the sum-
mer, and the cetraria nivalis in winter.

Professor MAouN-Sir John Franklin mentions these as being very abundant
on theCoppermine, and they were the food of the musk ox and the reindeer.

By the Chairman :
Q. The least information that any of the Departments seem to have as indicated

by the maps, and that any witness before us has given, is the extent of the barren
rounds. Now, I understand yon to define their extent, roughly speaking, as being
etween the head of Reindeer Lake and the Hudson Bay, between the head of

Athabasca Lake and Hudson Bay, and between the head of Great Slave Lake and
the Hudson Bay and the Arctic Ocean-from the heads of these lakes to the sea-
coat ? A. Yes, when you leave the woods you corne to the barren grounds. It iS
like the plain when you leave the fertile belt and come to the vast country with no
woods or anything-the prairies that were the home of the buffalo. The barren
grounds are the same ; when you leave the last woods you get to the barren groundo,
and they take yon down to the sea.

Q. The Committee would be safe in assuming that the country I have mentioned
between the heads of these four lakes and the Hudson Bay coast and the ArctiO
Ocean, are utterly worthless except for minerais t hat may be in them, and leeding
ground ot animais ranging on them ? A. I have never heard of any minerals being
found in them. These barren grounds are the habitation of the reindeer in the'
summer and some wolves and the musk ox, but the musk ox keeps very much dowO
at the sea coast.

Q. Yon mentioned that they do not seem to seek the shelter of the woods? &•
No. For this reason, you will find them at ail seasons on the sea coast. For iL'
atance, at Seal River along the Hudson Bay, they have been ?found in the winter a0
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1have been told by the Esquimaux, sometimes they shoot them. You find them on
the barten grounds and along the sea coast in the winter, so you may infer from that
that they do not go to the woods. They may go, but the fact that they are found
there in winter seems to indicate that they are very hardy.

By Ilonorable Mr. Kaulbach:
Q. Are the musk oxen very plontiful ? A. They are very scarce. I was four

Years at Fort Churchill, and was asked by a friend to get a musk ox robe for himi,
and I was two or three years looking for it before I could get it. It is not the skin
Of the older animals that is most valuable; it is the skin of the musk ox when two or
three years old. The skin of a large animal would be very thick and would make
the robe too clumsy, but the skin of the young animal is more pliable and makes a
better robe. They are very difficult to be got now.

Q. Then they are decreasing? A. No, the Esquimaux do not kill many of
then. They are not an article of trade, that is to say, we do not get many of them.I only know of two posts where they trade them. They do not trade them as aruie,
but we get one now and then.

By the Chairman:
Q. Is it because they are too difficult to get ? A. They are away near the sea

Coast.
The Committee adjourned until Monday morning at Il o'clock.

COMMITTEZ ROOM, No. 17,

The following letters were read :- OTTAWA, Monday, 16th April, 1888.

Uonorable JoHN SCHULTZ, Ottawa. "AUBURN," PETERBORO', 1lth April, 1888.

My DEAR Sun,-I am in receipt of your favor of the 9th inst., and regret to say
tbat I have no personal knowledge of that section of country on which yeur Com-
%mittee desire information, having never been furtber west and north than Lesser

la've Lake. My knowledge of Hudson Bay is confined almost entirely to the east
Uoast, where I passed many years of my life.

I regret exceedingly that I can be of no service to you in this matter; had it
en otherwise it would have given me much pleasure to have appeared before your

commtittee.
I remain, my dear sir, yours very truly,

ROBT. HAMILTON.

INDIAN DEPARTMENT, OTTAWA, 13th April, 1888.
DEAR SIR,-I have received papers containing a request to fill them in with any

Iformation I can give relative to the Mackenzie Basin. I beg to say that I have
Ot been any further north than Lac la Biche. Having visited every Indian reserve

14 the territories and every post where there are Indians dwelling, I have probably%%en more of the country than any other one man; but there is so much sameness in it
ýbeing all equally good-that I do not think I couid give you any new information.

I remain very truly yours,
Ron T. P. WADSWORTHI.

•R'l SENATOR SHULTZ, The Senate,
Ottawa.

105

&61 Victoria. Appendix (No. 1.) A. 1888



51 Victoria Appendix (No. 1.) A. 1888

EXPERMENTAL FARX, OTTWAW, 13th April, 1888.
DEAR DR. SCHULTZ,-YOUrs, including list of names and localities selected for the

distribution of Northern Russian cereals, is received, and I think that the selection is
a most judicious one, covering as it does a very large area of country. I have com-
pared it with our lists and find that we have sent Ladoga wheat to Lesser Slave Lake,
and also to Lac la Biche, one sample bag to each point. As these are two important
districts a second sample will be very useful and I would suggest that you leave the
list unaltered. I shall be very much pleased to receive in time the results of the
testing of these samples at those distant northern points in the territories, and trust
that these hardy and early ripening varieties will be found of much use to the set-
tiers there, and naturally serve as a material aid in the settlement of the country.

Yours very sincerely,
Wx. SAUNDERS.

P. S.-After you have had the samples mailed, if you will kindly send me the
names and addresses, I will have circulars sent to the parties instructing them in
regard to the returns desired.-WM. S.

SENATE COMMITTEE RooM,

Prof. SAUNDERS, OTTAWA, 16th April, 1888.

Central Experimental Farm, Ottawa.
DEAR ProF. SAuNDERs,-Some diffloulty has been found in our being able to for-

ward to the destinations where we have determined to send the sample of grain,
owing to the fact that they are all bayond the limit of postal facilities. After, how-
ever, consulting the Hon. the Postmaster General, His Honor Lient.-Givernor
Dewdney, and the Hon. Wm. Christie, formerly and for many years in charge of the
Mackenzie River District for the Hudson Bay Company, we have arranged for the
eafe carriage of part of these, through the courtesy of Joseph Wrigley, Esq. They
are accompanied by the annexed letter with list of parties to whom samplea are sent,
which I send to you for your information, and to enable you to send to them at once
in care of Joseph Wrigley, Esq., Chief Commissioner, Hon. Hudson Bay Company,
Winnipeg, Manitoba. the circulars, &c., giving the necessary instructions.

1 have sent back to the Department of Agriculture, addressed to you, the sampies
not used.

I am, dear Prof. Saunders, yours very truly,
JOHN SCHULTZ, Chairman.

SENATE COMMITTEE IROOM,
OTTAWA, 14th April, 1888.

Chief Commissioner Hon. Hudson Bay Co.,
Winnipeg, Man.

SIE,-I am instructed by the Select Committee appointed by the Sonate to report,
upon the resources of the Great Mackenzie Basin, to ask you to be good enough tO
forward the seeds named to the parties mentioned upon the enclosed list, with A
request that the gentleman in charge of the post mentioned will make experiment
as regards the growing of these grains and report to you, or should yon prefeft
directly to the Department of Agriculture, Ottawa. In case you deem it advisable
to direct the returns to yourself, the Committee earnestly request that you will
forward these or a copy of them, without delay to the Department of Agriculture
here. The samples are put up in smali baga with labels, and your re-addressiug
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them to Dominion Post Office nearest to your private lino of communication with
the districts mentioned, will avail for their free carriage through the mail.

The Committee regret to have to trouble you in the matter, but they will all the
raore appreciate your kindness if yon feel that you can comply with thoir request.

I have the honor to be, sir, your obedient servant,
JAS. DRYDEN, Secretary.

P.S.-Prof. Saunders, of the Experimental Farm, will addross in your care
certain circulars regarding the planting of the seeds, &c., which kindly aliow to go
'forward with the seeds themselves.

Names of Seeds.

Onega spring wheat.
Petchora barley.
Polar winter rye.
Saxonka wheat.
Ladoga spring wheat.
Onega oats.
Polar barley.

J. D.
Parties to whom addressed.

Officers of the Hudson Bay Co. in charge of
the following forts:

Fort McMurray.
Fort Yukon.
Isle à la Crosse.
Fort Liard.
Fort Reliance.
Fort Good Hope.
Fort Rea.
Fort Smith.
Fort Simpson.
Fort Norman.
Fort Chippewyan.
Fort Providence.
Peel's River.

Ris Lordship Bishop Bompas, Mackenzie River Dist.
His Lordship Bishop Farand, Isle à la Crosse.
Rev. Father representing Ris Lordship Bishop Clut,

Mackenzie River District.
(See Mr. Wrigley's answer to above.)

MALOOLM.MCLEoD, Esq., Q.C., ex-Judge, called and examined.
By the Chairman :

Q. Are you prepared to furnish any information in reply to the list of questions
alt to you ? A. I find that I am not in a position to answer some of them ostego

rically, but I have embodied what information I can give in a written statement,
'wlich is as follows:-

The calt of your honorable Committee on me is, as I understand, to give any
information, authentic or reliable, that I may possess, as to the general economie
tesources of the region or regions above referred to. It is a theme on which I have
argely written in the public press, and have earnestly pressed on the attention of
Iperial and Provincial Governments for many years before our Confederation, and

ai 0 since, from a sonse of the tact, that few, and as to certain important facts, no
'ne else, then alive, had the knowledge, viz., feasibility of a railway route acrosshritish Columbia then desired. On this point, [ would-not in b>ast, but by way of
%rdential-give the testimony of such authorities (the very highest on the subjeot)

44 the late Sir James Douglas, the first Governor of British Columbia, whose servie.
the regions in question as an officer in the fur trade, and latterly on the Pacifie

jo, under the British Crown, extended over half a century; also the certificates
* r. Sandford Fleming in relation to the initiation of the transcontinentat rail-

C7 With whieh he was eharged; and of Mr. Alexander Morris, first Lieutenant
%Uernor of the North-West Territories; these, with other papers, froma responabla
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authorities and other documentary evidence bearing on the subject of the present
enquiry-are respectfully laid before your honorable Committee.

The bulk of the papers presented in evidence are, as they show in themselves,
rather old, and some, such as my father's journal of the initiation of the Selkirk Set-
tlement and of the fur trade of the Hudson Bay Company in the Red River Region
and westward and northward to the Mackenzie Basin-in ail which he took a leading
part, dating back as far as 1811. From that time till his death in 1849, when stili
in active seryice, lie was in constant and familiar correspondence with his associates
in the fur trade from all quarters of the vast territory covered by their enterprise.
Some of these letters, moreover, were from Arctic explorers, Franklin, Back, Simpson,
and amongst them, scarcely less in importance, his namesake, chief trader John
MoLeod, jun., the discoverer and first explorer of that "Iand of milk and honey," as
his immediate follower called it between the Mackenzie and Alaska. All these letters
touched on the then and there vital matter of local food resources. What was said
on the subject was in utmost truth, in fullest and familiar confidence. Such evidence
is beyond cavil.

As to personal knowledge, I have only the memory of what I saw and expe-
rienced in early life; for I left the country, permanently, at nine years of age. I
remember the general features of part of the regions in question, viz., from the
Athabasca Pass-highest source of the Mackenzie River-to Hudson Bay, at York
Factory.

I have a distinct recollection of the general physical features of the country
from the Rocky Mountains to the Bay. From the summit to Norway House, at the
head of Lake Winnipeg (lat. 540 N., long. 980 10' W.) my impressions are only
those of a traveller, and at this distant time (after sixty years) are not sufflciently
clear and continuous to enable me to speak with any pretension to authority, but of
the region about Norway House, and thence to York Factory (lat. 57> Ol' N., long.
929 36' W.) I have a clear and perfect recollection.

At Norway House, I lived with my father four years, viz., from 1826 to 1830.
Thence vid York Factory, with father and younger brother, took ship for England.
I have never returned to the territories; but to this day have ever been in familiar
correspondence with friends and relatives settled there at different points; many of
them, especially the Pruden family, children and descendants of my maternal grand-
father, the late Chief -Factor John Peter Pruden, who, like my fat lier, was one of the
original chief traders and partners of the coalition of the two great rival free trade
companies in the north in those days. That was in 1821. I produce for view, by
way of credential, my father's copy of the deed of partnership. I produce also, on
the same score, his manuscript jouridal of his life in-service in the country from York
Factory to near the foot of the Rocky Mountains, throughout ail the Red River
country, and thence northward to Methy Portage on the highway, and sole route of
the trade to the further north and north-west. Methy Portage, or " Portage la
Loche " as the French called it, being the " divide " between the Beaver or Churchill
River Basin and that of the Mackenzie. lie (my father) built, before the coalition,
every Hudson Bay Company's trading post, except the old Norway House, between
York Factory and the furthest west on the line of the Red River, and in the north
from Isle à la Crosse to Methy Portage-work ail done under circumstances to make
that then vast bloody field of battle their historie ground, to his family at least.
After the coalition, in 1826-27, he rebuiltINorway House after its destruction by fire.
I say this much to show that though not personally present in a great part of
extended field of enquiry, I am in a position to know of it and its resources for sue--
tenance of the life of man, even under most adverse circumstances. On this point I
shall speak more fully hereafter in deductive evidence from certain facts incidental
to my father's life in that field.

From Athabasca Pass to Edmonton.-Climatological Relation to Jackenzie Basin.
This pass-the highest in the Rocky Mountain range-is in latitude 52° 13' N.r

longitude 1189 12' W. It is, as measured and reported in Survey for our Pacifio
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IRailway, 6,025 feet in height above the sea. By the rule in climatology, which
allows one degree of latitude for three hundred feet of altitude, this corresponds with
latitude 72° 18' N. on the meridian. The latitude of Point Barrow, the most north-
ern part of this continent, the mainland as given by Simpson, of the Dease and
Simpson Arctic expedition, is 7.° 23' 33" N., longitude 155° 20' W. The latitude of
the mouth of the Mackenzie (Tent Island) is, as given by Franklin and Simpson,
latitude 68° 49' 23" longitude 136° 36' 45" W.

I knew Simpson personally, and his letter from Fort Confidence to my father
(amongst the papers produced) kindly refers to myself and brother-then boys-his
former playfellows. The book I cite hie determination from, I got from hie partner
in Arctic work, viz., Chief Factor Peter Warren Dease, with his autograph on it-
his only copy, he said. In frequent familiar intercourse with Mr. Dease, I learnt
Inuch of that far north, where for many yeare he was a chief officer in charge, and in
the course of which he was of material assistance to the later Franklin expedition,
Viz., that of 1825-26-27, and the year following was my father's guest at Norway
Rouse. But to proceed :-

I give these determinations of height and relative latitude to indicate from my
Own personal observations on the slope (eastern) of the Rocky Mountains what
lnight be the flora of the Mackenzievalley in corresponding relative latitudes. At
the summit of the pase there is a pond, called in the maps, the Committee's Punch
Bowl, i.e., Committee or Board of Directory of the Hudson Bay Company in London.
It is rich in fertile mud. I was nearly drowned in it when passiog through it on
horseback. Trees from 30 to 40 feet in height grow about it. At that height the
growth is abnormally great, and is to be accounted for by the fact that the Pass in
between two sheltering heights, Mounts Hooker and Brown, both over 10,000 feet
above the pase, while the approach to the pass from the west is of a character to
gather in the warm winds of the Pacific, as a sort of gateway, funnel shaped, for the
ever warm, so called, " chinook " winds.

Prom the summit of the pass to what my father's journal calls its east end, say
Jasper House, is a fall of about 2,782 feet. The journal entry as to the passage is
"April 27th. Arrived at Boat Encampment," (west end of the pass) " about noon."
This was the end of our boat voyage f rom tide water at the mouth of the Columbia, Up
strearm a thousand miles, at least four hundred of which traversing the Selkirk
Range by its canons, was between walls of snow and iceirom 6 to 10 feet in depth,
and at the end of our navigation, with the towering mountains over three miles in
perpendicular height before us, it rapidly increased, till at the summit of the pas
Us we knew by the tops of the trees whereon we camped -sub cSoe-it was, at leas4
thirty feet in depth. That season the snow was unprecedently heavy, so the journal

s. Cutting our leather trousers into snowshoes-bear's paws, as they were
caUed-we started next day, after midday (28th April). "On 5th May arrived on
the east side," distance about 80 miles. The feat was performed without accident to
lite or limb, though hundreds of times we had, with much peril, to cross by
Wading the ice cold mountain torrent-our only possible road in the ascent, and at
one Place (Le Grande Cote) where for about a thousand feet in height the slope of
the shoulder of the mountain (Hooker) was, in after years, measured by Civil En.
gineer Moberly (W.) at an average of 75 degrees, 30 degrees more than that of the

Mauvais Pas de Chamounix." Eschewing details, suffice it fo. the present purpose to
saY-that arrived at Jasper House on the 6th of May, we found the snow all gone ther%
,Id the horses awaiting us grazing their 111 on the young grass. -s to this, Mr.
1)rtalnmond, one of the botaniste attached to the Franklin Arctic Ex .iedition of 1825-

SagCe 311 of the journal of the expedition, says "On the 6th of 5&ay the Colum.
a rigade " (that was ours) "arrived." "At this time," says the journal.

n Cuneitora, Ludoviciana, and Saxifrago Oppositifolia began to flower in
favorable situations." These plants, as I understand, are indigenous, and common to
Qebec and Ontario, and, I believe, in the more eastern provinces, where wheat

we, as well as elsewhere.
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The altitude of Jasper House-situated near the Yellow Head Pase, is, as given
by the repeated measurements in railway survey, about 3,243 feet above the sea.
The situation is a somewhat exposed one. The latitude and longitude of the place,
f rom Hudson Bay Company's charte, I estimate at 53° 40' north and 117° west
respectively. The height in general climate should correspond with that of the
latitude of Fort Simpson on the Mackenzie, viz.: latitude about 62° north, longitude
1210 30' west, and which, as estimated by Franklin and Richardson, is only about
450 feet, or less, above the sea. Fort Liard (above it, towards the mountains) being,
by Richardson, laid at about only 500 feet above the sea. From these facts I hold
that the flora and its development, in season, at and about the Jasper House region,
and that about Fort Simpson and Des Liards (Anglicé of the poplars- black pop1ars,
with very glossy leaves) is the same, or nearly so. As to the flora of Jasper House,
the celebrated botanist Drummond, and our own equally reliable expert in that line
of science, Professor Macoun, bas given us incontestable, and most satisfactory
records, to the effect, tLat from Flox Drummondii, to probably wheat and even to
more tender flora we have, there, and thereabout, abounding agricultural and pastoral
resources.

As to Mr. Drummond I have a word to offer in explanation. On our arrival at
Jasper Bouse we found him there; the welcome guest of my mother and of a Mrs.
Rose-wife of Mr. Alexander Ross, a retired ficer of the late North-West Company,
subsequently many yeoars after sheriff at Red River Settlement, author of a very
able history of a settlement, in whicb I perceive he refers to the incident (this
occasion) of his family having wintered on the height. The fact was, as women
and children (save myself) could not "travel the pass " in the spring by reason of
the unow of which there was always more or less at the summit-the two mothers-
with their young children-five, between the ages of ten and three-had tried the
fall trip, in October, when the water was low, and the pass was feasible with
horses. They were, however, overtaken by unusually early and heavy enow, and
had to take refuge in Jasper House, a mere shell, never permanently occupied, but
used only for temporary trade with the Indians about there in summer, the
nearest regular trade post or habitation was Edmonton, about 250 miles distant-
Chief Factor McMillan, a gentleman of immense physical power-reputed thO
strougest man of the North-West, courageous and o most kindly feeling, was in
charge of the party. He left, with the helpless ones, a man to collect wood for
them, ad bunt for food, for they bad only provisions of the way. Soon as he could,
in toboggans, he returned with provisions for them for the rest of the winter. In thO
ineantime, the hunter having done his duty in the way of supplyin r wood and food,
deer, &o., had gone off. McMiIlan, on arriving, found " The Little House," as it was
termed, completely buried with snow, with even the chimney out of sight; and no
amoke or vestige of habitation. " They are all dead ! " was his firet impression, and
lis "heart," as he says in bis pathetic letter, "sank within him in pity and despair."

M eMillan, a brave man in the highest sense, was of tenderest soul. At last theZfound t he chimuey bole. Shouting into the dark grave-like hollow: " Are you alive ? e
at once came the glad answer "Yes ! " Al well 1 Truly, Providence had tempered
the tempest to the tender ones. There in the snow drift my mother gave birth to W
girl, a strong mountain child of the north, now living with me and of health and
strength that speaks well for such nursing.

On the 7th May-leaving Mr. Drummond at his work of botanical collectiour
we started for Edmonton, taking the upper trail, as the lower and shorter one, through
wood and swamp, was too wet. On the way, especially at and about McLeod'0
River, a branch of the Athabasca, altitude, say, 2,500 fet above sea. I remembt
distinctly the beautiful parklike country, with its fringes of wood along the streai,
and the prairies not green yet but with the light wnter brown of last year's dead

, or rather seared grabs, ?br, as food, it- unlike our grass when dead-is relished
hyborses, buffalo and cattle. On 17th May arrived at Edmonton; all safe. ThO
brigade of boats started from Rocky Mountain House, 140 miles above Edmonto0ir

on the Saskatchowan, were on the way, for the general rendezvoas at Norwal
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aouse, whence, by a re-arrangement of brigades of boats, cargoes were transported
to York Factory, for shipping thence, early in September, to England. The food for
all this brigade work was the pemmican of the country, collected and made up chiefly
-almost wholly-at Fort Carleton, the emporium of the prairie country, built by
ay maternal grandfather, Chief Factor Pruden, in 1797, and kept by him, with but
little intermission for about forty years. Carleton was, moreover, the gateway to
the nortb, and all Arctic and other expeditions in that direction had to pass through
it. All the reports of these expeditions and also of pleasure travellers in that quarter
&peak of it, and always with a special reference to the food capac(ities, &o., of the
Place and region all around. I was born at Green Lak e, 236 miles (geographical)
Ilorth of it. On this meridian the forest begins at lat. 530 30'. I cite from Simpson.
It continues to the northern rim of the basin of Great Bear Lake, where it bas been
found suitable for bouse and boat building as proved at Fort Confidence, where one
of these letters (number 14 in the packet) was written by Simpson to my father.
As to the wood of that far north I would observe, that it is remarkably hard. I bave
a pair of snow shoes of peculiar shape, made right and left of birch for frame, like
mrom in texture, and though about perbaps a hundred years old, perfectly Pound. As
to the other limita of that forest, I can say from personal knowledge, they are as fol-
JoWs, within (i. e. soutb of ) lat. 5'° 30'. On the west, the Pacific, where on the
Columbia my then fellow traveller the celebrated botanist David Douglas, in my
presenes, measured one of his giants, a Douglas Pine lying by the shore, and found
it fourteen feet in diameter. On the east by the alluvial shore of Hudson Bay
y0here almost to the very marge it is of sufficient size for bouse or even ship building;
and where, I would add, there is an inexhaustible field for a timber trade, in which
line of investment (in Eng)and and Norway) my father with other Hudson Bay
COmpany proprietary were for s( me years profitably engaged. At Norway House
the resin pine, spruce, birch and otber northern kinds run up to two feet in diameter;
and at Rock Portage (about 140 miles from the bay) exceed half that. Rock Portage
o' Rock House, so called from a huge rock blocking navigation there, used to be a
depot at the head of comparatively easy .navigation from York Factory. I there
saW the remains of a fine large garden, all run wild, lat. 55° 45', long. 94° W., or

Mbout that.

Food resources of the region (Sub-Arctic) between the Mackenzie Basin and the North
Baskatchewan.

Under this head I do not pretend to advance anything from personal knowledge.
but the subject bas ever been one of familiar amily-hearth talk with me and my
DeOpIe, and my fatber's recorded experienee in it was a very special and extended
fne. To ive an idea of its nature, and I may say value, in the present enquiry, I
aUsat, brieffy as possible, state the facts of the case. These facts appear not only

rm my father's journals, &o., but also from the books, such as Franklin's journals,
largrave's " Hudson Bay Territories," and alseo, I may add, in judicial records in
Montreal of legal proceedinge by the North-West Company against c rtain persons
'onnected with the Hudson Bay Company and the Selkirk Settlement, during their
,roubles.

lu 3815 and 1816, in reaistance to the attacks of the North-West Company, the
Red5on Bay Company eo-operatively with the "Selkirk Settlement" drove the
lrmer out of the Red River region, capturing al their forts, even their "Gibraltar,"
anàd bresking their sole line of communication in trade with the north, and north-
'tst and the Pacifie slope, in that, in the field, my father took very active and in
fact, a ieading part, for often on the moat critical occasions he had to act in lead on

Oi wn reaponsibility. Having in bis four years of service in that debatable
grouad, prepared bouse and home for the new masters there, he was, in yuly, 1816,

j>Pointed to the charge of what was then called the Eîglish River District. This
trict comprised the most important and richest fur region in North America, and

*0obblY in the world. As laid out by the Hudson Bay Oompany for their working,
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its western limit was a point about 50 miles to north-east from Edmonton, latitude,
54° 30' N., longitude 113> 13' W., the north-east limit in latitude 590, longitude 112°
30'-a distance in air line of 764 statute miles between these points-the northern
boundary runs from the south-west point aforesaid, near Edmonton, north-east
about 150 miles, along the height of land between the Beaver and Athabasca water-
sheds, thence to Methy Portage (east by north), thence about 600 miles to the north-
east extreme aloresai dl, wbich is about 200 miles west -y north from Fort Churchill
at the mouth of the Churchill River, of which the Beaver River is merely the upper
part,-the southern boundary from the south-west extreme aforesaid follows the
height of land between the Saskatchewan and the Beaver watersheds, in a general
easterly direction, tilt it strikeî Frog Portage, about 100 miles north by west of
Cumberland House, thtnce crossing the Beaver or Churchill in a general direction
north by east along the height of land between the great " Roindeer Lake " (or Deer
Lake or Lac de Brochets, as it is called in the Hudson Bay Company map) and the
" South indian oi Big Lake " or "Split Lake " of the Churchill River system, till it
meets the Laurentian height in that quarter, about 150 miles west by south from
Fort Churchill. This area of the English River District I estimate at about 84,000
square miles. It is represented as a region comparatively flat, abounding with lakes
of no great depth, with rivers and minor stream in ail directions; rock and swamp
with intervening swells of dry light land, a sandy loam, forests everywhere except
in open water-waters clearest and purest-abounding with the finest edible fish in
the world, vis., whitefish, trout, pike, chub, catfish (loche) all in variety, quality
and facility of catch, at ail times aff>rding an inexhaustible supply.of most palatable
food to man and beast, along with wild or meadow hay of the country.

In this paradise of the fur trade, the earliest trading posta were established by
the Canadian fur traders. It became the highway-sole highway-of their trade
beyond to the Pacifie vid Peace River, and to the Arctic proper-the mackenzie
Valley. When my father was there in 1816 there were only two Hudson Bay Com-
pany trading posts in it, viz., one at Isle à la Crosse, and another at Green Lake.
The North-West Company had several, with a regular line of them to, Methy Portage.
They commanded the route, blbcking aIl Hudson Bay Company effort in that direc-
tion. The latter Company poured in their forces-hundreds of picked men from.-
Scotland, England and Ireland, brave and strong, led by gentlemen also solected for
such purposes to force their way to the Eldoradoes beyond their then ultima thule in
that direction, viz , Cumberland House on the Saskatchewan. All was in vain. They
could not cope with the Canadians, French and British-mostly Scotch, trained to
the work, and standing as they said, and really felt, on the land they had won by
their venture. They had not the quasi military force of the Selkirk Settlement, with
its Woolwich ordnance and musketry to contend with. At this particular time
(summer of 1816) they had mustered in overwhelming force todrive out the Eaglish,
" Les Anglais," as they termed them, and who from the earliest times in the trade
had drawn it thence to their Hudson Bay posts-Chorchili and York Factory-henoe
the name English River District.

With forty recruits from Norway House my father entered the district. The
force against him was as four to one. At Fort de L'Isle à la Crosse, the threshold,
he fought tilt he had not a gun and only a dozen or. so of men; luckily for him the
Indians favored, as mucb as they dared, the new opposition. He scattered his mo
among them in trade. They, again, were hunted by the North-West Company mon
in bands. Stopped in their line of communication from Montreal, and to it bv the
Selkirk military force, and driven back from Red River and Assiniboine, the North-
West people crowded into their stronghold, this English River District, tilt at las,
in 1817 to 1821, there were, it was calculated, between 600 and 800 of them, and
about 200 of the English, the Hudson Bay Company. During ail this time, in cin-
stant fight, my father was in charge, except for some months when in Montreul
under warrant for his work-" burglary," as the indictment charged-in capturing
North-West ports by coup de main, sword in band, as was his wont. The bill wa
thrown out. In returning he brought in with him the firstFrenoh Canadian Brigad*
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between forty and fifty, with two worthy Roman Catholie priests, Pères Provencher
aid Dumoulin, for the Red River Settlement, where he had won over the Frene h
'anadian freemen. This aside.

Returning by repeated appointment to the English River District he succeeded
at last in establishing a line of posts to Methy Portage, erecting buildings, &c., for a
horse portage-the portage, 12 or 13 miles in length, being heavy for men. That
o0nquered, for Hudson Bay Co., the farther north; and the same season-but alas;

disastrously late-saw the Blues on the Peace River; and there, ever since, they have
been revelling in its plenty and goodness for lite in every, or at least in many
.IOgards, and with no drawbacks, but isolation from the world of busy commerce and
civilization.

In aIl this work and strife, with constant strain of animal energy requiring
Ood and strengthening food, men muet, and did, eat very largely-say from 5 to 7

b. of meat and double that of fish per day. Yet all the supply for it was always
fiolely local. On the route for travel, something, of course had to be taken for nourish-
Muent along the wearying way, a piece of pemmican (dry, strong food, requiring oft the
digestion of an ostrich) while at paddle or oar, or short breathing spell on the
Way. But apart from that, the custom and the specific order of the administration
Was, as shown by Governor Simpsou's autograph letter to my father when appointed
tO the charge of Norway House, through which alone all food supplies and luxuries
for the interior were drawn, tbat every place even Norway House must from its own
4atural resources feed its own people, whether bolonging to the company or not, and
4s to luxuries, viz,, spirite, wine, tea, &c., they were limited, and that very cloely-
by Order in Council.

This rule was, and I presume is still rigidly carried ont throughout the vast
territories in question, and I never heard that anyone was starved by it.

At Norway House, during navigation, fully a thousand people, all travellers to
and fro-ana many of them residents for weeks waiting for their proper brigade, had
tO be fed, and were fed entirely out of the natural resources of the place, viz., fish
staple) and bird meat for there were no deer about the place nor large animals.

<or vegetables, very scarce, we had only potatoes-sent in leather bags from
Vumaberland House, about three hundred miles off, our next post up the Saskatche-
*an. There was plenty of good open gronnd for cultivation at Norway Honse, but
e'veryone was so busy at more urgent work that no one even tried it. At Oxford

louse, nearly 150 miles further east and colder on the height of land-the summit
Of the Laurentian Range-there was a fine gardon, growing potatoes abundantly*
a'nd whereof, en passant, I did eat. Here in 1832 forty head of cattle were kept and
* large gang of men supplied from the place while making a winter road between

orway House and York Factory. At York Factory, on a shore we may call Arotie,
sw nice little gardons with turnips, radishes and fiowers many aod beautifal. My

old friend Peter Warren Dease of Arctic fame, and whose son-in-law B311 was for
any years in charge of the most northerly Mackenzie River coaste, used to tell me

0f bis (the old gentleman's) fine and successful gardening in the far north. ne had
a taste in that way, as shown in bis ever well trimmed and highly cultivated grounds
boek of the mountain of Montreal where ho lived on hi@ retirement from the service.
ro him, as a perfectly reliable authority, I owe much if not most of my very strongDonceptions as to the singular fertility of the Mackenzie River Valley.

As to the scientifie causes of the phenomenon I have in some of my notes in my
k " Poace River," given my own ideas and the data and authorities on which I

'44 the ideas; but that I am aware is not evidence, and, not, therefore, within the
?Uirview of the present enquiry. I regret not being in a position to give fuller and

ore Positive information on the subjects of the present enquiry, but am prepared
sftwer any questions to the best of my ability which your honorable Committee
put to me.

By the Chairman:
Q. I note in your pamphlet on "Peace River, a canoe voyage f rom Hudson'% Bayothe Pacifie," you say in note 37: "These northern bituminous aprings are reported
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en from an area of over a hundred thousand Fquare miles, between the primary rocks
of the Laurentian system and the foot of the Rocky Mountains and even some
distance up their slope." Now a hundred thousand square miles is a large area. Bave
you any reason to alter your opinion since you wrote this book or do you still adhere
to that ? A. None whatever. As to my statement, everything I said in that book
i. within my owu conceptions. As a rule I made my statements alter a very care-
ful investigaticn. In this instance I made the measurements carefully and weighed
al the facts, and when I stated that area I can safely say that it is within the mark.

Q. Are the localities correct ? A. Yes. Far up the Mackenzie River this tar is
found oozing out of the sardetone rock. Another point is on the Athabasca, beloW
Clearwater River, and on Athabasca Lake it occurs againà I saw it myself on the
McLeod River.

Q. You say that on the Athabasca, McLeod and Pembina Rivera, in the line of
travel between Edmonton and Jasper Bouse, coal ie found in seams from 15 to 20
feet in thickness ? A. I do not remember seeing it, but my father and our people
always Proke of it.

Q. You say that for a distance of 360 miles coal is indicated by abundant "shows
«n the Peace River in ils upper reaches and extends to the Arctic ocean. Then you
pass on to the lignite which you say is still more extensively developed. You give
the result of Sir John Richardson's observations and inquiries on the subject in this
way: "'at the junction of the Mackenzie and Beur Lake River the formation is bst
exposed ; it there consiste of a series of beds, the thickeet of which exceed 3 yards,
separated by layers of gravel and sand, alternating with a fine grained friable sand
atone, and sometimes with thick bede of clay, the interposing layer being often dark
from the dissemination of bituminons matter. The coal when extracted from the
bed, je massive and most generally shows the woody structure distinotly." YoO
unentioned that al along the Mackenzie-which you state in another part of your
pamphlet je about 1,300 miles-there are indications of this lignite and real coal. HRA
anything occurred since the publication cf tbis pamphlet to alter your opinion?
A. Nothing. On the contrary, 1 Lave had information to add to it. Of late, I find
froma the reference of Simpson to piteh coal on the shore of the Arctie Sea, betweeD
lhe mouth of the Mackenzie River and Point Barrow, that the extent of the coal
deposit is even greater than I supposed.

By Bonorable Mr. Macdonald (.Midland):
Q. Tat is not the volume that was suppressed by the Hudson Bay Company ?

A. No, it is the journal of Dease and Simpson.
By the Chairman :

Q. On the map that accompanies your interesting pamphlet, which is taken
believe from the best authority, you have placed bere; through that whole ountry
between Isle à la Crosse and Athabasca, " salt and sulphur springs," that je bounded
on the nortb by Lake Athabasca, on the south by the Clearwater River and tb
lakes of the Beaver chain, and on the west by the Great Slave River. Now ple
tell us what you know of the purity of the sulphur and the strength of the salt io
he.e springe ? A. I have no personal knowledge of them, rot having seen ther»,

but Simpson, of Doae & Simpton, who je a very good authority, on the salt parti'
olerly-I mean the salt on the Slave River between Great Slave Lake and Athabasc
Lake-detcribes it as being very pure and as beiing used habitually by the Compaf•'

Q. Is it in large quantities? A. Yes, it seems to be in large quantities, becaUse
the place je called theI "Salt Plains," implying that there je quite an extent of the»%'

Q. Bave ycu reason to believe that the sulphur i the ordinary sulphur of co0'
imerce mixed with earth ? A. As to that I cammot give you an opinion. The sulphed
sems to permeate the whole of the region largely, because approaching the N
mar the mouth of the Mackenzie, travellers speak of sulphurous exhalations.

Q. De you krLow if suiphur i found north of Great Slave Lake? A. I have O
personal knowledge.

Q. There je another point; I notice in your interesting work that you describr
«n the authority of Simpson, 1 think, the killing of wood buffalo on the Clearwa*
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Eiver, which is an eastern affluent of the Athabasca. No witness heretofore has
luentioned them except as being some distance west of there. Have you reason to
ielieve that in those early days they were found as far east as Clearwater River ?
A. Yes. All the references of Arctic explorers-Franklin's writings and Simpson's
reports-mention it. Simpson went through there in the depth of winter, and he
speaks of buffalo and elk on the hills there.

Q. On the Clearwater River ? A. Yes, on the Clearwater River at the head of
the valley. He speaks of seeing thom there in abundance.

Q. Then at another part of your work you state practically your belief that the
*hole country from the southern limit covered by this mnvestigation eastward to the
lime of the barren grounds, westward to the Rocky Mountains and northward to near
tie Aretic circle, will grow the hardy cereals ? A. Yes, excepting in the Arctic

1ircle. I would not say that barley would grow there.
Q. Have I correctly defined what you mean by the eastern and western limita

Qo growth, the eastern one being bounded by the barren grounds and the western by
the Rocky Mountains ? A. As to the western, the Rocky Mountains is very in-4deUite, this region I speak of between the Mackenzie and Alaska is over the Rocky
XoUntain range.

Q. I do not refer to anything west of the Rocky Mountains: I mean to the east ?'
&. Yes, it extends over that.

Q. Lan you give us the northern region of wheat culture? A. Fort Liard in
geleral. We know for certain that at Fort Liard it is a reliable crop-reliable for
four years out of five at any rate. That is the report and I believe it.

Q. Taking that as the northern point, what limit would you give for the easternAnd western points ? Will it grow as far east and west, south cf that as barley will?-
A. In that latitude east it is very limited. It is rough. It will grow about 100 or
150 miles farther oest than Fort Liard.

By ionorable Mr. Power :
Q. What is the meaning of Liard ? A. It means poplar-a black kind of poplar.
Q. Will you tell the Committee something about the elimate of the region.

YoUr bock speaks of it very much as you explained it yourself to-day-that there
'*As undoubtedly an influence from the south-west chinook winds. How far north
does that effect extend ? A. It seems to affect the climate to the very Arctie circle.

y explanation of it is this: these chinook winds as they are called, are from the
cat of the Pacifie where the gulf stream of that ocean runs, and it affects the cli-

a%4te s0 much that even in the winter the average temperature of the Pacifie isAefer below 51 or 52 degrees Fahrenheit. I am speaking of the temperature of the
ater on the coast of British Columbia, of course it varies considerably. The winds
oen the west of course carry moisture from the Pacifie waters, and that moisture is
bsorbed by the snowy heights of the Cascades and Rocky Mountain ranges. By the
t146 these winds reach the eastern aide of the Rocky Mountains their moisture is

e, but still they have not lost all their heat; they are stili warm winds. The
h<Ky Mountains being broken in places, for instance at the Yellow Head Pass, it is

011Y 0some three thousand feet above the sea (that was why I wrote that book to
fOw how little height there was at the Peace River Pas, because you can paddle

LhroDugh it); and the Passes being wide these warm winds rush through these large
in large volumes to the east, and the effect is I may say magical at times. It

A dry and hot wind and it lieks up the anow very quickly. We saw that pasaing
u011gh the Athabasca Pass. While the mnow was 30 feet deep away above us, it had

been licked up below.
Q. Do you not think there is a little inconsistency between your theory and the

" If the warm winds coming through this pass produce the warm weather
*hich is found in the lower levols of the country, how is it that in the passes where-

winds rush through the mnow remains 30 feet deep, while below, the now is
le ? A. At those passes the snow romains above, because of the great height,rang.
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Q. But if the warmer winds passing through melt the snow in one part why do
they not melt the snow in another part ? A. Because they cannot. At the Atha-
basca Pase the mountains tower 10,000 feet high.

Q. If that is the case, the heat muet be ail taken out of the wind before i
reaches the country east of the mountains? A. No.

By the Chairman:
Q. If I understand the witness ho says that the wind licks up the light mnoW

fall first, and thon it may take away a foot and a half of the 30 or 40 feet of snow
that is in the pas@, and when it gets east of the Mountains again it will lick up the
light snow fall there ? A. Yes, that is it.

By Bonorable Mr. Power :
Q. It seems to me that if the heated air from the Pacifie is sufficient to molt the

enow in the Peace River region ail the way up to the Arctic circle, surely when it
is confined in the passes it muet melt ail the snow there? A. It does not, because
there is too much enow. East of the passes the country is lower and there is much
less enow, and the winds have effect enough to keep the snow melted.

Q. I suppose you know that there is another theory as to where the wind
comes from ? A. We ail know that it is a warm Pacifie wind. It is not my owo
theory; it comes from authorities. The immense plains on the east eide of the
mountains create a volume of hot or warm air by what Is called radiation. The
same thing happons in other parts of the world. The same tbing has been remarked
in Aeia, on the northern eide of the Rimalayas, where the snow line is from three to
six thousand feet higher than on the south uide. The explanation is that from th@
immense radiation of the northern plaine a body of heat is created which has that
effect. So in our great plaine that principle of radiation holds, and I believe it is 
mout potent agent in croating that effect.

By the Chairman:
Q What is the enow fall on the Liard River? Ie it light or heavy east of th

Rocky Mountains ? A. I remember what the enow fail was at Kamloops-that i
on the plateau between the Oascades and the Rocky Mountains. We started fro%
there on horseback on the 19th February. Generally it is spring thon: there is O0
snow to speak of.

Q. Ie that on the line going east to the Liard River? A. The Liard River io
considerably to the north-east, of course.

Q. What is the enowfall, say at Fort Liard ? A. It seeme, from all accoun t o,
to be no more than we have here on the average. From my father's journal, for
instance, [ learn that he rode on horseback, in the dead of winter, a thousand mile#
over the prairies, from which I would jndge that there is less of a snowfall ther4

than here. I can safely say, therefore, that there is less snowfall at Fort Liast
than in Ontario.

Q. You stated that the English River district comprises 84,000 square mile0
How much of that may be called barren ground? A. None of it is in the barreo
grounds, as given in the maps. The limit of that is laid down in Hudson Bay Ooi1'
pany's maps. It accords with Mr. Christio's evidence, which L hoard here the othe
day. The boundaries of the English River district, east and on the north.east, nr
the barren grounds.

Q. Are there any agricultural possibilities in the Englieh River district? A'
Yes; between Fort Carleton and Green Lake, and from Isle à la Crosse to the Rockl
Mountains is fit for settlement, I believe-a fine beautiful country. I have relatiOOO
there, uncles and cousine settled in that country for years, who have done well. E
one of them, 40 years ago, I was in the habit of sending packages of seeds.

Q. You stated, when alluding to some portion of the Laurentian range, that
there were gardons ? A. Yes, at Oxford House, on the height of land.

Q. Are we to understand that where the Laurentian rocks occur, the land is 1ot
entirely valueless ? A. Whenever there is land there it is rich.

Q. In the valleys ? A. Yes, little valleye. The land is fiat-I mean there r
no mountain hoights, but rolling lands, just such as you see from here. The ii
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o1ntain is given as 1,400 feet above the sea. Between this and York Factory,
Yudson Bay, there is not a single hill higher than that. I have myself been hunt-
lDg up near the beight of land, and I measured there for the altitude and found it to
be 1,300 feet; so from my own observation I should say that country la compara-
tively low and rolling. In the valleys there is a little land, not fit for large farms.
&t Oxford Bouse there is enough land to grow vegetables and maintain a gang of

I&len and 40 head of cattle.
Q. The country covered by this investigation was acquired by Canada, part of

It from the Hudson Bay Company, and part of it from the British Government, who
had never parted with it to the Hudson Bay Company, but had given a license from
tilme to time to them to trade in it. Now, was the S1,500,000which was paid to the
11dson Bay Company by Canada for the abrogation of their rights to Rupert's
Land proper-that is all the country, the waters of which flow into Hudson Bay-
'or did they exact from Canada any part of that sun for the region west of that ? A.
Trhat is a broad question and suggests a variety of things, but understanding the
'question to be more particularly as to whether the Hudson Bay Company, in their
act of surrender, abandoned any rights that they might have had in this region
SYond Rupert's Territory so-called, i have this to say: the surrender was only as to
their rights in Rupert's Land. The Act distinctly says so. The Act assumes that
lhey had no proprietary rights beyond the slope of Hudson Bay waters, and we know
those limits. They surrendered ail those proprietary rights. In the Act there is no
Neference whatever to the region beyond, for the good reason that they had no right
Y0 urrender. However, they had a kind of right beyond Rupert's Territory proper
ln this way: at the time of the coalition with the North-West Company they
Obtained a license to trade-a monopoly of the trade from the Imperial Government
'Of the country beyond Rupert's Land. In the license I am not sure that the term
atIpert's Land appears, but it speaks of the territories of the company, and all

Jdicial interpretations show what that means, because the question bas come up
frequently in our courts; but we know beyond that, from the disorganization of
e0lety (if you can speak of society in that region), that at that time it was necessary

10 have this license, and they obtained it That license, like a lease, was an acknow-
ldgment by the company that they did not claim any proprietary rights to it.

alt license was for 21 years.
Q. That had expired ? A. Yes, but before it expired, from some internal

'Anlge in the general affairs of 'the company, they in 1838, surrendered it and ob-
t1illed a new license for 21 years. Under that license they carried on the trade as

140nopoly in the territory beyond Rupert's Land.
By Honorable Mr. Maedonald (B.C.) :

Q. That license applied to British Columbia ? A. Yes, in terms. It was to
ltpire in 1859. When 1859 approached things had occurred to change the position.

Parties and it was not renewed.
Q. The discovery of gold in British Columbia broke that down ? A. 'Y es, but

the meantime our colonization in British Columbia had evoked from the Imperial
Oernment the Act of 1858, creating British Columbia,,giving it new boundaries,anging the boundaries, for instance, from the Rocky Mountains, to longitude 120
.'' Where that meridian strikes the range. The effect of that was to give a great

oe Of the Peace River country to British Columbia. The boundary as laid down
ere is longitude 120° W. and the river at the mouth of which is Fort Simpson

% Liard. They had merely a license of occupation. As to whether they had any
at all over that, I muet say they had this kind of right-a kind of possessory

7t.t-which some high authorities cal] a quasi-proprietary right; and regard as
Utltainount to proprietary rights in case of possession.

By the Chairman:
çl Q. It was not so much the legal question that I was getting at as something in

o0 nnection with the objects of this Committee, in regard to showing the re-
% 0 of this country. At a time that you know of, and I know of, the Hudson
Co. held three rights in British North America. They had their charter rights.

117

81 'Victoria. Appendix (No. 1.) L. 1888



to Rupert's Land, proper, the waters of which fall into Hudson Bay. They held the
portion north of the watershed and extending to what is known as Alaska-they
held that by a license separately from the Crown, that is the exclusive right to
trade. In addition to that they bought the right from the Russian Government to
trade in Russian America, called Alaska, for a sum of £10,000, I believe, and a cer-
tain number of otter skins annually. They held these three rights-I believe that
is correct ? A. Yes, only as to part of Alaska; it was not all of Alaska. It was
a certain portion only along the coast. They paid 2,000 otter skins a year; that
was the lease.

Q. That right was abrogated at the time the Russian Government sold the
country to the United States ? A. Yes.

Q. Now, the Russian Government saw in that far northern country a vluO
equal to 87,500,000. Now, the question may corne up before the Committee as to
the value of the exclusive right to trade in the region comprised in this investigation
-that is, the fur region proper of the Mackenzie River district. Van you give us
.,an idea of the quantity of fars exported from that district, and the profits on them ?
A. Yon mean the fur trade alone-the value to the exclusive right to the fur trade?
I cannot say, but I can say this mnch from the returns, that I have some data to g
on. After my father's death all his proprietary accounts passed through my hands.

Q. When did he die? A. In 1849, when I was at the bar. I can only make a
general statement to this effeet.

Q. Have you any knowledge of what the~exclusive right to the sealing and whale
trade at the mouth of the Mackenzie River would be worth ? A. No, that wa,
always open. The only source of wealth to thecompany in that whole region is the
fur trade. They do not engage in any whaling or fishing trade there or anything
else but the fur trade as to the Mackenzie district, but it has always been regarded as
a most valuable portion of the Hudson Bay territories.

Q. A witness, last week, stated that large quantities of whale and seal oil could
be got there but for the eost of transportation ? A. Yes.

Hon. Mr. MAcDonAL.> (B.O. )-I know the lease of the Alaska 8eal Company i%
in the neighborhood of 8800,000 a year. That is for the right to catch seal only.
The whale trade is open to everybody.

The WITNEss-I know the lease of 1825 from the Russian Government by the
Hudson Bay Company from latitude 5r° 40', the northern limit of our land, to the
head of Cross Inlet, about half way to Sitka, they paid 2,000 otter skins per annurà.

Hon. Mr. MAODONALD (B.U.)-Supposed to be worth £3,000 per annum.
The WITNEES-Yes, £2,000 sterling; it meant land otter.

By the Chairman:
Q. Do the United States Government get a royalty on their mines in Alaskal

A. They have no royalty on mines, but they have on timber and from other sourea
amounting to $300,000 per annum more.

Q. They derive a revenue of $800,000 from Alaska ? A. Yes, from what thel
paid 87,000,000 for.

Q. You have mentioned in your book the value of the rivers that flow eastward
into Hudson Bay. You mentioned salmon, and further up these stream you say
that enormous quantities of fresh water fish can be had; how many of these rivers
flowing into Hudson Bay from the region in question have salmon in them? A. The
Churchill, certainly. As to the Hayes River, where York Faetory is situated, 1
cannot say positively. I never heard of their being found there. I do not thiDe
there are salmon south of York Factory or at York Faetory, but certainly there a0
at Churchill.

Q. Do you think salmon would be found in the small streams north of Churchill
River? A. Yes, all of them. Franklin reports the fact that their ihterprete1
Augustus, a very intelligent man who had learned Bnglish, says that the salMOn
they found at the mouth of the (opperatine and the mouth of the Rackenie wer*
the same that they found at the east. They are found at the mouths of rivers
along the Arcti coSt.
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By Honorable Mr. Power:
Q. Mr. Christie told us that salmon are not found in the Mackenzie ? A. Simp-

son and Franklin say that salmon are found at the mouth of the Mackenzie and at
14outh of the Coppermine, and the interpreter Augustus told Franklin that the sal-
t 4on were precisely the sameas those they get at Churchill and along ail the Coast
tiorth of Churchill.

By Honorable 4fr. Macdonald (B.C.):
Q. Why would not those salmon go up the rivers to spawn in the shallow

'Waters? A. I believe they do. They are found at the mouth of the Coppermine
'Which is a shallow stream. As appears from Dease and Simpson's journal there
seems to be a permanent difficulty of access to the mouth of the Mackenzie from the
'Bastward. Franklin's journal also says that. The only access seems to be from the
West through Behring's Straits. Simpson with boats reached Point Barrow, and
froma the west the boat of the British vessel " Blosom " reached the same point.

By Honorable Mr. Power:
Q. Do you know any reason why the " Blossom " could not get any further eat

than that ? A. I suppose because the water along the shore is shallow.
By Honorable Mr. Macdonald (B. O.):

Q. Captain McClintock went to that point did ho not? A. Yes, ho went right
-tlrough there. Simpson states that the principal difflculty was the shallow water.
They made their boats especially flat for that. Two or three miles from the land
the depth would be on an average two to three foet.

Q. The rivers carry out a great quantity of sand and silt, I suppose ? A. Yes.
As to the channels of the Mackenzie, most of them wore found to be shallow, but the
Western one was deep. Simpson remarks that Franklin had a difficulty about that
07a his first expedition. The channel that Simpson followed was five or six feet deep
'and there is no difficulty as to that.

By Honorable Mr. Reesor:
Q. That would not be deep enough for sea.going vessels, of course ? A. No.

By the Chairman :
Q. The Admiralty chart shows a circle of islands opposite the mouth of the

Mackenzie, which would seem to make an excellent harbor apart from the river?
&. There are not many harbors, especially on the west side; on the east side there
Are, but they are too far away.

Q. Ia it your opinion that a properly constructed steamer could pess through
eohring's Sea and Straits and the Arctic Seag to the mouth of the Mackenzie ? A.
es, thatis my impression that a properly constructed steamer, with a screw pre-

Perly guarded from the ice, and drawing no more than five or six feet, would have
'D difficulty in entering the Mackenzie.

Q. And passing up how far? A. Up to Fort Simpson and up to Great Slave
aie, the navigation of over 1,000 miles. Then from Slave Lake to Chippewyaa

'rk What is called the Slave River (which is merely a continuation of the Maokenzie)
there are four rapids close together which interrupt navigation.

Q. The Committee have, at their own expense, had a small map lithographed
tccompany their report. I would like you to take one of these and mark on it
h breaks in the navigation on the Great Slave River and the Athabasca. Mark
t a heavy blue line where the river is perfect navigation and some other color

*Ilere the break occurs, and put opposite to it the length of the break. Whore
Y cannot speak from your personal knowledge please get it from the best souroes
inaformation at your command ? A. I will do so.

The Committee adjourned until to-morrow at 11 a.m.

~: i ajl. homOTTAWA, Tuesday, 17th April, 1888.The Committee met at 11 a.m. OTWtTisa,1t piM

The following liât of persons to whom questions have been sent at various tims,1red :--
Iis
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Ris Grace Archbishop Taché, St. Boniface, Man.
The Most Rev. the Metropolitan of Rupert's Land, Winnipeg, Man.
lon. Sir Donald A. Smith, K. C. M.G., Montreal.
Captain Craig, Prince Albert, N. W.T.
Dr. Bain, Prince Albert, N. W.T.
Rev. J. Brick, Mackenzie River Diocese.
Hon. Wm. Christie, Brockville, Ont.
William Cast, St. Albert, Alberta, N.W.T.
Hon. Lawrence Clarke, Chief Factor, &c., Prince Albert, N.W.T.
Henry King, Esq., Fort Pelly, N.W.T.
W. P. Wadsworth, Esq., care of Dept. Indian Affairs, Ottawa.
Captain Smith, Hudson Bay Company, Edmonton, N.W.T.
Ex-Judge McLeod, Club Chambers. Ottawa.
Chief Factor McLean, of Hon. Hudson Bay Company, Lower Fort Garry, Man.
Hector Mackenzie, iEsq., Aretic Voyageur, Winnipeg, Man.
Hon. James W. Taylor, United States Consul, Winnipeg, Man.
Chief Commissioner Wrigley, Hon. Hudson Bay Company, Winnipeg, Man.
Hon. Mr. Hardisty, Senator, care of Hudson Bay Company, Winnipeg, Man.
Captain William Kennedy, F.G.S., Arctic Explorer, St. Andrew's, Man.
Dr. Rea, C.M.G., Arctic Explorer.
The Tery Rev. Vicar General of the Diocese of St. Boniface, Man.
Major Mulvey, Alderman, &o, Winnipeg. Man.
Charles N. Bell, Esq., F.G.S., Secretary Board of Trade, Winnipeg, Man.
George H. Hamm, Esq, St. Boniface, Man.
James Taylor, Esq., Messrs. Lyon, Aackenzie & Powis, Winnipeg, Man.
Hon. Colin Inkster, Sheriff, &c., Winnipeg, Man.
Alex. Logan, Esq., ex-Mayor of Winnipeg, Man.
Charles Mair, Esq., Prince Albert, Saskatchewan, N. W. T.
Col. Sproat, Prince Albert, Saskatchewan, N. W. T.
Chief Commissioner Herchmer, North-West Mounted Police, Ottawa, Ont.
Ris Lordship Bishop Grandin, St. Albert, N.W.T.
Rev. Father Lacombe, O.M.I., Calgary, N.W.T.
John Gunn, Esq., Lower Fort Garry, Man.
Capt. Hugh J. Macdonald, Barrister, &c., Winnipeg, Man.
Ex-Chief Commissioner Graham, Victoria, B.C.
Officer Hudson Bay Company in charge of Fort Alexander, B.C.

do do do Fort Vabine, B.C.
do do do Fort Vermillion, Peace River District
do do do Little Red River do
do do - do Fort Chippewyan do
do do do Battle River do
do do do Dunvegan do
do do do St. John do
do do do Hudson's Hope do
do do do Fort McMurray, Athabasca River Dio

trict.
do do do Isle à la Crosse.
do do do Green Lake.
do do do Lac la Biche.
do do do Lesser Slave Lake.
do do do Fort Yukon, Mackenzie River Distrite
do do do Fort Simpson do do
do do do Fort Liard do do
do do do Fort Reliance do do
do do do Fort Good Hope do do
do do do Fort Rae do do
do do do Fort Smith do do
do do do Fort Norman do do
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R. MacFarlane, Esq., Stewart's Lake, B. G.
Adam MacBeth, Esq., Prince Albert, Saskatchewan. N.W.T.
His Lordship Bishop Pinkham, Calgary, Alberta, N. W.T.
His Lordship Bishop Clut, Diocese of the Mackenzie River, care of Rev. Father

oblate, Visitation St., Pierre St., Montreal, P. Q.
His Lordship Bishop Farand, ILo à laCro"we via Edmonton, Saskatchewan, N.W.T.
Ris Lordehip Bishop Laflèche, Three Rivern, P. Q.
His Lordship Bishop Bompas, Mackenzie Diocese of the Most Rev. Metropolitan

f Rupert's Land, Winnipeg, Man.
The Very Rev. the Archdeacon of the Diocese of Mackenzie River care of the

[ost Rev. Metropolitan of Rupert's Land.
Ex-Alderman Macdonald, formerly of the Mackenzie River, Winnipeg, Man.
Andrew Flett, iEsq.. Prince Albert, N.W.T.
Henry Mackenzie, E-q., Mackenzie River District.
Rev. Mr. Garrioch, Mackenzie River District,
Hon. Mr. Hamilton, Peterboro', Ont.
Captain Peter McArthur, care of Duncan McArthur, Winnipeg.
Captain McArthur, Banker, Prince Albert, care of Duncan McArthur, Esq.,

nziker, Winnipeg.
Frank Oliver, Esq., Editor Edmonton Bulletin, Bdmonton, N. W. T.
P. G. Laurie, Esq., Battleford, N. W. T.
Adrian Neison, 'Eq., of Bad Throat River, Selkirk, Man.
Amedée Forget, Esq., Clerk North.West Council, Regina, N. W. T:
Vicar General, Maokenzie River.
J. A. Secretan, Esq., G. E, Winnipeg, Man.
Walter Moberly, C. E., Winnipeg, MAn.
Rev. John Macdougall, Winnipeg, Man.
Rev. Father Hugonnard, Industrial School, Qu'Appelle, N. W. T.
Thomas McKay, Esq., Prince Albert, Saskatchewan, N. W. T.
Molyneux St, John, Esq., formerly Asst. Indian Commisaioner, Montreal ,P.
Ria Honor Lieutenant Governor Dewdney. Regina, N. W. T.
Ris Honor Lieutenant Governor Nelson, Victoria, B. 0.
Joseph Armstrong, Esq., New Westminster, B. C.
Henry McKenny, Esq., St. Albert, Alberta, N. W. T.
Major Bedson. Warden, &a., Stony Mourtain, Man.
lon. Walter Robert Bown, Ex-Member Nortb-West Couneil, Ottawa.
R. J. Moberly, Esq., G. E., care of Hudson Bay Co., Winnipeg, Man.
Capt. MacDowall, M. P., Saskatchewan, Prince Albert, N. W. T.
Nicholas Flood Davin, Esq., M. P., Assiniboia, Regina, N. W. T.
William D. Perley, Esq., M. P., Wolseley, Assiniboia, N. W. T.
Donald W. Davis, Esq., M. P., Fort McLeod, Alberta, N. W. T.
A. W. Ross, Esq., M. P., Vancouver, B. G.
Willian B. Scarth, Esq., M. P., Winnipeg, Man.
Ron. Joseph Royal, M. P., St. Boniface, Man.
T. Mayne Daly, Esq., M. P., Brandon, Man.

4obert Watson, Esq., M. P., Portage la Prairie, Man.
Xdgar 0. Baksr, Eiq., M. P., New Westminster, B. C.
Divid Wm. Gordon, Esq., M. P., Nanaimo, B. G.
John A. Mara, Esq., M. P., Kamloops, B. C.
Edward G. Prior, Es, M. P., Victoria, B. G.
James Reid, Esq.,M , Quesnelle, B. G.
Rev. A. E. Greene, Grenville, Nase River, B. G.

ev. Thos. Crosby, Fort Simpson, B. C.
W. Duncan, Esq., J. P., Metlakahtla, Alaska,
Bev. E.R. Young, Brampton, Ontario.

1. A G. B. eannatyne, Winnpeg, Min.
Orge MacTaUvish, Eq., Port Colborne, Ont.
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Donald Ross, Esq., Edmonton, N.W.T.
Ris Lordship Bishop Worden, Albany, on Hudson Bay, via Mattawa, Ottaw

River.
Archdeacon Vincent, Albany, on Hudson Bay, via Mattawa, Ottawa River.
C. S. Drummond, Esq., Navigation Company, Winnipeg, Man.
Vice-President Navigation Oompany, Winni g.
Hugh Sutherland, Esq., President Rudson's y Railway, Ottawa.
Chief Builder, Athabasca Steamer, via Edmonton, N.W.T.
Professor Selwyn, C. M. G., Geological Survey, Ottawa.
Dr. Dawson, Geological Survey.
Professor Bell, Geological Survey.
Professor John Macoun, Geological Survey.
Mr. Lowe, Ottawa.
J. B. Hurlbert, M.D., LL.D., Ottawa.
Mr. Cochrane, Geological Survey.
M. K. Dickinson, Manotic, Ont.
George H. Braddenbury, Ottawa, Ont.
W. J. Morris, Esq., Perth, Ont.
Joseph Finlayson, Esq., Prince Albert, N. W. T.
Charles Carpmael, Esq., Superintendent Meteorological Service, Toronto.
Rev. Father Seguin, Fort Good Hope, Mackenzie River.
The following letters were read
From Bishop Clut:-
" I have received your letter dated the 9th inst., and will add to the series A, D

and C. I will leave Montreal by the Grand Trunk Railway on the 19th at 5 p. vi
and will be at the Scholastique at Archville on the 20th at 11 p. m., and I will do mrY
beat to appear before the Committee."

Also the following letters from the Bishop of Three Rivers:-
"I send you back the blanks without answering the questions they contain for

the good reason that I have not been in the Valley of the Great Mackenzie River.
I passed three years in the valley of the English River and at Isle à la Orosse."

Honorable Edgar Dewdney, Lieutenant Governor of the North-West Territories;
called and examined.

By the Chairman:
Q. Will you please give any information you can concerning the portion of the

country embraced in our enquiry that you have visited ? A. 1, of course, as you
can imagine, take a great deal of interest in this enquiry, and I was very glad that
I was asked by the Chairman of the Committee to come before you and give any in-
formation in my possession. Wher I received the application first from the Chair
man I was under the impression that the scope of the enquiry extended only to the
East of the Rocky Monniains, and as I have no personal information of that portioO
of the country north of the Saskatchewan, I did not think I could be of any serViei'
to the COmmittee, but on further enquiry I was told that the limita of the countrY,
concerning which you are seeking information, extend west of the Rocky Mono•
tains. Until a few minutes ago Ithought it went a little further until I saw the
scope of enquiry by examining the map in the Oommittee Room. I saw that it em'
braced a portion of the country known to as in British Columbia as the Peace BiVV
Mines country-that is the Omenica Mines, which were discovered in 1869. 0
course if I am limited to that portion of the country, I can give you my personal e%-
perience and knowledge of it, but it embraces only a very small portion of wha, 10
known as the Mackenzie Basin.

By Honorable Mr. Turner:
Q. That is west of the Rocky Mountains? A. Yes.
Q. What is the latitude and longitude of the Omenica Mines? A. 1The latitad

is about 56 degrees north. A mining excitement was started there by the miners
Cariboo going some three hundred miles north into that country. A few of us WbO
were settled in the upper part of British Columbia in 1868-69, discovered some vol
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vealuable mines in what was known as the Peace River country. The O menica River
1 a stream that runs into the Finlay a branch of the Peace River. I was interested
lu these mines, having been interested in starting the exploration party up there.
A excitement was started and several hundred mon went in-probably a thousand

M'ken altogether. They were disappointed the firet year and the whole of thein left
**cept about 80, and condemned those who had induced them te go in, as is generally
the case in a new mining country. They came away giving very bad accounts of
the Omenica country. In the fall of the year an old servant of mine, named Jamie-
ton, went down the country and got on to a little creek which was afterwards called
Janieson Creek. He was aceompanied by a man named " Nigger Dan," who was
living until about a year ago. They came back and reported to the 80 mon who
*ere left in the country and who were still undecided whether to return south or
1ot, that a very valuable creek had been discovered, that they had prospected it some
14iles up and brought back with them some samples. The merchants, who were
l'eavily loaded down there, said to the miners, " we will fit you ont and give you what
YoU require, if you wili go down there and see what can be done on the creek." The
Illen had some hesitation in going because the reputation of " Nigger Dan " was not
the best. However they decided on sending two Californian minera, one Jim May,
'41d a man named MoMartin, down to examine the creek and they said: " If these
eIen confirm your reports we will fit out and go there." In a few days the minera
l'turned and said there was no doubt it was a very rich creek. They packed up and
etarted with their packs travelling night and day. They took candles and lanterne
With them in order to travel by night, so that they could pick ont the best mining
'ocations. Another discovery was made, and I being interested determined to go up
ý%1d see mysolf, what the mines were like. I left the mouth of the Quosnelle River
1I the month of November. The Quesnelle enters the Fraser River about latitude
6-. It was on the high road to Cariboo, near where I was living at the time. It
'ould be about 500 miles in to the mines from there. I started up and took a friend
With me and whan we reached Tatla Lake, he decided to return, so I went on myself.

'net all these men coming back; they had closed up for the winter. They all had
Mofney, from 8500 to 8 1,000 apiece. However, I was determined to go down and I

e'ont to the mines and prospected for myself and looated some mining grounds.
Phen I returned to Tatla Lake landing and had returned there only a few davs when
the takes froze and I was able to get back on snow shoes. I came down to Victoria.
The Government asked me to make a report of the mines, which I did, and the fol-
lOwing spring they were very anxious to get easy access into the mines to furnish
SuPplies to the miners, and they asked me to explore a route from the mouth of the
8keena, which falls into the Pacifie about the north end of Queen Charlotte Islands. I
nIdertook that in 1870, the year that British Columbia was admitted into Confedera-
tion. I explored in from the coast, I went up the Skeena River and laid out a town
alled Hazieton at the head of navigation, and I laid ont a road from there into the

0 nenica Mines. That route was used then during the time that a large population,
%rmparatively speaking, stopped there.

By the Chairman:
Q. That was really the first entrance into that country ? A. Yes; by the fol-

Zing year most of the travel went that way. They went up to the Skeena from
ictoria in Hudson Bay boats and thon took canoes and went up the river, and

hel started acrose, getting Indians to take their supplies in from the head of canoe
avigation. That is the experience I have had of that portion of the country. Itought I would tell you that in order to show that the head waters of the Skeena

Ad the lakes of the neighborhood are really similar to the Omenica country that
amKi going to speak about.

SQ.The head waters of the lakes you speak of are really the dividingline between
e Nce River head waters and the ;waterS nomwing west ? A. Yesu; immediately

Oross the summit, between Tatla Lake and Omenica River, as soon as you strike the
eneumit the waters run down into the Peace River. The river I strnok was the

1eniOa, which runs into the Finlay and thence down to the Arotio Sea. As soon
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as you get into the waters of the Omenica you catch a fish which we used to Cali the
Aretie trout, With a large fin on the back that stands up like a sail, It is a peculir
fah but very good to eat

By Honorable 3fr. Turner:
Q. You aMcend the Bk eena River by canoes. How far have you to portage into

the Omenica River? A. From Hazleton acrosa to the Babine River is about 48
miles, I think.

Q. Is that all the portage you have? A. No, there is another. You cross the
Babilme at a-place called the Fisheries, where immense quantities of fish are caught'
It is the point where the Hudson Bay Company buy all their salmon from the 10'
dians. They put up their fish there.

Q. Fresh water salmon I suppose ? A. No; sait water salmon. They runOP
the Skeena and then up the Babine River. The Babine River runs into the
Skeena and you ascend it about 30 or 40 miles above Hazleton.

Q. Hazleton is the head of the Skeena River? A. We call it the head becasot
it is the head of canoe navigation. You can go a little higher with canoes. Tb
valley which you have to take across over into the Babine River starts from there'
It is ealled, Agwilgate. You cross over that portage and across the Babine River se
the outlet of Babine Lake. It is a long lake, some 70 or 80 miles in length--
magnificent lake.

By the Chairman:
Q. You have mentioned that in the head waters of these rivers flowing to the

west you find the salmon in large numbers. They go there to spawn I suppose?
A. Yes.

Q. How far from that spot is it to the waters running to the east? A. The
salmon that are caught in the Babine Lake go up the Skeena River from the coa81

up the Babine River into the lake. There is another string of lakes east of tit
again-that is Stewart Lake, Lake Tremblay and Tatla Lake, over 120 miles 10
length, I suppose, the three of them. They are in communication with the waters Of
the Fraser and the salmon that go up there ascend by the Fraser into these lakef•
The salmon in the Babine River go up the Skeena.

Q. Would the distance be too great to try the experiment of putting EalulnO'
spawn deposited in the sources of the rivers running west, into the waters runni"9
east ? A. No. There would be no difflculty about that at all.

Q. I ask the question because I have heard contradictory evidence about th,
existence ofsalmon in the Mackenzie River. A witness yesterday declared pOs'
tively that salmon are found there. Another witness said the same thing, but tgo
other witnesses have stated positively the opposite of that ? A. Certainly, salmo,
spawn could be taken out of the waters of Stewart Lake and put into the waters fII0'
ing east.

By Honorable Mr. Turner:
Q. Do the salmon that come up the Skeena River and up the Fraser River rne8t

in the same lake ? A. No, they are in separate lakes. There is a big range of mot"'
tains between them.

Q. Is the Skeena River a muddy river like the Fraser ? A. At high water it io
muddy.

Q. Is the Fraser always muddy ? A. Yes, ail the year round except in the Verf
depth of the winter.

Q. And the Skeena is clear for part of the year? A. Yes; between the Babill
River, on the route I explored, I crossed over another summit of 5,000 feet to 0
waters that communicate with the Fraser-that is the lake known as Tatla Lakie 0
very large sheet of water. After crossing Tatla Lake there is another summit O
ao very high-about 3,000 feet-and then you come to the waters of the Peace Bi

Q. Is there any agricultural land around any of those lakes ? A. Yes, there
some around Tatla Lake, and particularly on the river that runs out of Tatla Ige
It is called the Taché River.
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Q. How is it on the Skeena River ? A. On the Skeena River there is a good
'bal of splendid agricultural land. I arrived at Hazleton in, the month of May-
adry in May. I waited for a few hours. I was told I might have to remain several

Ye before the ice would move ont, but it cleared out in a few hours, and I arrived
there early in May and found the snow all gone and the flowers were out.

Q. By the lt May? A. Yes. There is a little flower which grows there that
the Indians call the snow flower.

Q. low about the timber on the Skeena ? A. There is some very good timber
'O the Skeena.

Q. Does it continue up the river ? A. Yes ; on the Frying Pan Pass there i
agnificent timber. Going through there I found the greatest windfalls I ever saw.

a going through there I have travelled four or five miles without touching the
Pound at all, travelling all the way on these wind falls. Some of them were 20
eet above the ground.

Q. The Douglas pine? A. Yes.
Q. Entirely ? A. No, there are different kinds of pine and other trees.
Q. Your gold mine was on the west side of the Rockies ? A. Yes, on the upper

Waters of the Peace River. We had the Vital Lake, named after a French Canadian
Who discovered it, Silver Creek, Granite Creek, Discovery Creek, Jamieson Creek-

ote are ail, that is the limit of your enquiry.
By Honorable Afr. Gowan :

Q. Did you ascertain the exact latitude of any place where yon were ? A. Yes,
took the summits with an aneroid.

Q. Did you ascertain the exact height above the sea level ? A. Yes, I can give
O the highest point. It was on the pae that I was speaking of-the Frying Pan
a1s. That is 5,600 feet above the sea level.

Q, Exactly 5,000 feet? A. No, but as near as you can get it with the aneroid.
Q. Did you determine with accuracy any particular point-that ie, the exact

POsition of it? A. I could not tell you that without my notes. I made a sketch of
%fà whole country-you mean in reference to the lakes ?

Q Ita exact position ? A. The summit would be where the water rune both
Ways. The summit I speak of would not be considered with regard to placing
149ton in the waters running into the Mackenzie. The summit is 3,020 feet high.

By the Chairman:
Q. Can you tell us the height of Lake Tatla above the ea, and the height of the

e to the north of that ? A. Lake Tatla is about 1,800 feet above the sea level.
By lonorable Mr. Power :

Q. Where is the water shed-the height of land which divides the waters fiowinf
to the Arctic from the waters flowing into the Pacific ? A. At Tatla Lake. 1
ond be about twenty miles from the head of the lake. There is a stream that runs

4tO the lake which has a course of about twenty miles from the head of the lake.
-4en there is another stream that runs into the Omenica, the Finlay, which is a
ých of the Peace River.

By the Chairman:
Q. How wide a distance separates those waters? A. That portage from Tati&
e Until you strike the Omenica River proper is about 30 milem.
Q. Then we are to understand that it would be easy to transport thespawn of the

Mon from the waters of this little river to the west ? A. I am not sure whether
OY get into that little stream or not.

Q. Do they get into Lake Tatla ? A. I am not quite sure, but I think they do.
n there is also another route which I have not travelled, that rups into Nation

It is travelled by the miners a good deal. It is eouth of Tatla Lake. It is
och larger branch than the Omenica River. It runs into the Parsnip River

je a tributary of the Peace River.
Q. Do you know the height of Nation Lake above the sea? A. No, I do not

Of any scientific man who has gone in that way at all. The miners have tra-
%led it a good deal.12
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Q. The Committee would be obliged if from your notes, or any other source yoU
can get it, you would give us the height above the sea of the waters flowing east and
west ? A. Yes, I will do that. I suppose you mean where it might be considered
that salmon spawn could be carried from one point to another.

Tus CHAIRMAN.-I asked the Department of the Interior, in a letter, to indicatO
on some map which they consider the most reliable, the Ecope of Ibis enquiry, tel'
ling them that I wished the whole Basin of the Mackenzie and the waters between
that and the Hudson .ay-that is, everything north of the Saskatchewan watershed.
They have sent me a map which I will pass around presently for your inspection, in
which they give the total area at 1,260,000 square miles. They give the approzi-
mate length of the coast line of this region extending from rear Fort Churchill ofl
Hudson Bay to a lttle beyond the mouth of the Mackerzio River, as a coast line of
5,000 miles, and this does not include the coast line of mary deep indentations oit ho
oast. For instance, Chesterfield inlet would secm to be 200 miles deep. This line

cuts across the mouth of these and gives a coast line of 5,000 miles. The Depart-
ment, however, seemed to be aware tiht none of the maps that we have at present

ublished can be relied on as to the geograpby of the more northern part of the country•
owever, I fancy that these coast lines have been pretty accurately fixed by tbe

various Polar expeditions and the land expeditions that have gone along the shoi es Of
Hudson Bay. We have also a very copious series of answers from Dr. Dawson o1
the Geolo ical Survey.

The mmittee adjourned until 11 a.m. to-morrow.

The Committee met at 11 a. m. OTTAWA, Wednesday, 18th April, 1888.

The following letters were read:
" ST. PXTER's CHURCH, 107 VISITATION ST.,

*9 The Honorable Senator SCHULTZ. MONTREAL, l7th April, 1888.
" DEAR Sia,-I have ooncluded my answers 10 the series of questions sent nMe'

I hope that the Senate Committee appointed to enquire ino the resources of the
Great Basin of the Mackenzie River will receive my work favorably. I encloVe
herewith statement of the temporature taken at Fort Good Bope during the win ter
of 1885-86 and the month of Jannary, 1887. I Lave great pleasure in forwarding tO
your Honorable Committee by post the result of my labors in order tIat the COO'
mittee may have lime to examine it before I appear at the Senate on the 20th instank
at eleven in the forenoon. You will then te in a position to put to me such questioma0
as you think proper, and if you wish it, I will point out on a map, which will be
presented to me, the arable portions of the country, the wooded sections and the
barren grounds. If by rmy answers 1 shall be able to help the Committee to bec000
more thoroughly acquainted with these immense rogions I shall be pleased.

" Awaiting the honor of appcarirg before the Conmittee, i beg to subscribe r
self, dear Senator,

"Your most humble servant,
"IIDORE CLUT, O.M.I.,

" Bishop of Arindele."

"OTTAWA, 17th April, 1888.
"DA SI,-In reply to your3 of the 16th instant, 1 send you a statement sho0

ing you the value of oil and furs exported f rom Winnipeg, Victoria and Vancouad
from 1885 to 1887, inclusively, Your truly,

". BOWELI.
a'Honorable J. SCHULTZ, The Senate."

126

A. 188985 1 Victoria Appendix (No. 1.)



Appendix (No. 1.) A. 1888
'i . . - . - -~ -. q. ~

a
08~

q3.

m-'-

El

4e

a

e

. f

S-

a

CC

e

lg
a

r-
g

-0 a..
.!~

c

127

M - -

i ~ H I2 & à e -:

Co C"tHI
_HH

ti go CI~

.. i.. 1.. i .

. ~ . .- . .- x________I4p
2l

t..

i4~

M 4

41 Victoria.



Lieutenant Governor DiwDNEY re-appears and continues his evidence as fol-
lows:

When I found yesterday morning that I was obliged to leave the Committes
]Room, Senator Gowan was making some enquiries in reference to the summit which
divides the head-waters of the streams fiowing to the Arctic Sea from those streams
flowing into the Pacifie. He was anxious to know whether salmon spawn could be
taken from the waters fiowing westward and put into the waters flowing to the
north-east, as it was reported there was no salmon in the Peace River waters. Since
thon it has corne to my recollection that there is a point which would b. more easy
of access than the one of which I speak, that is near the Big Band of the Fraser
River, on which there is a small portage, called the Gisoome Portage. It was by that,
route that the tirst supplies went into this Omenica country. In fact boats were
built in the harbar of Victoria and taken all the way up the Fraser and across
this portage in to the waters which flow into the Peace River. There is no elevation
to speak of. I think a slide is built acrose the portage, by which they drag their boats
across from one strekam and put them into the other. If it is considered advisable at
any time to make the experiment, that would be the most convenient point, beeause
there are immense quantities of salmon in the Fraser and its tributaries.

Q, You would put the spawn somewhere in the Nation Lake ? A. No, into
McLeod Lake. It used to be called Trout Lke in old days and thon it was named
McLeod Lake. It was at that point that the first post ofthe Hulson Bay Coipany
was established west of the mountains.

Q. Is that Fort MacLeod ? A. Yes, that was established in 1805 I believe.
Q. I notice thatthat stream leads into the Parsnip River, one of the branches of the

Peace River ? A. Yes, the streams from that point run down to the Parsnip.
Q. Where would you suggest putting the spawn in ? A. I think that would be

a favorable point and more easy of access than the point we were speaking of yester-
day, where the sumnit is 3,000 feet high.

Q. I notice quite near there that there Is a river called the Salmon River whiob
flows irom near the Nation Lake down, not far froin the Lake you describe, and joinO
the Fraser River at the Big Bond. That name would suggest that there are salmon
there ? A. There are none there. With regard to the Omenica country,
especially, I spoke of the different oreeks we have there. There is one peculiarity
in reference to these creeks in the Omenica country that almost the whole of thedi
carry a large quantity of native silver and in such large quantities that the miners,
particularly on Silver Creek and on one or two other creeks, when they have washed
up the gold, found so laige a quantity of native silver in it that they divided the sil-
ver from, the gold and when they paid out at the end of the week they pald part im
silver and part in gold. There is one piece in the Geological Museum taken ont of
Hotel Creek, or Silver Creek, which is as large as a hen's egg. The pieces varY
from that size down to the size of a bean.

By Honorable Mr. Macdonald (B.C):
Q. There is no mining on the Omeniea now ? A. Yes, Jim May mines there ye.¶
Q. There are no minera going in there now, I suppose ? A. No. They are work-

ing some of the old mines there yet.
Q. Most of them go to the Cassiar mines now ? A. Yes. You see it is a veil

diffloult country to get into and when other mi ning camps are discovered they go tO
them.

Hy the Chairman :
Q. Wonld that country be commercially related to the east aide of the mountains

or the west? Is it easier to go to Fort Elmonton or down to the coast at that point?
A. It would be easier to get down to the coast or even thÉough by the main routd
throu British Columbia to Quesnelle.

. Would youtells us sbmething about the gold deposits ? A. In those diffeM
*nt creeks some of them werie extremely valuable and extremely rich. The beds o
the creek appear to be pretty much woirked out. Of ooarse there is the quarts the<*
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'but it has not been worked, for the reason that the quartz in the Cariboo country
has not been worked-there is no way of getting machinery in there.

Q. There are quartz ledges on the upper waters of the Peace River are th&e
"Rot? Oh, yes. In this Omenica country there is quartz all through.

Q. Have any assays been made of the quartz ? A. 1 cannot specify any particular
'Ones, but there have been some made I know.

Q. Is it supposed to be as rich in gold as in some other parts? A. I think so.
We think the mines have been as rich on Vital Creek. When it wasfirst discoveredl
the gold which they took out of some portions of it was as rich as any that I ever
heard of, but the diggings were shallow and when they ceased to find gold they
-dropped off and never went deep.

Q. There would be the great diffleulty of getting in supplies also I suppose ? A.
Yes. Of course at the time of the excitement they took as steamer up there from
Soda Creek, that is near Quesnello, up the Fraser as far as Fort George and thon up
the Nechachoe River into Stewart's Lake. Then goods were taken from Fort George
11 the south eastern end of Stewart's Lake in the steamer and were run up to Tatga
Lake-that is f50 or 180 miles. The goods were packed over the road from the
Xnoutb of Quesnelle to Stewart's Lake overland. The steamer was taken overland that
Way-they had great difflculty in getting it up-for the purpose of working on those
laorthern waters. The goods were taken on the same road that the Western Union
Telegraph Company used when they were building their line. They went through
this sarne country 25 years ago before the Atlantic cable was a success, in anticipa-
tion of going by that way through Rrssia. When the Atlantic cable was declared a
"nlcoess they stopped work. Through all this country they have the wires and poles
Standing yet.

Q. low far did they go up? A. They went up to the small creek about ton
luiles above Hazieton to Kixpiox Valley; a very beautiful valley it is. I went up it
to the head-waters, as far as the telegraph line went, in order to report to the Gov-
irrnment. They stopped at the head of that valley. They got into au immense
afnphitheatre of mountains and did not know how they would get out, and when
'they heard of the success of the Atlantic cable they abandoned the work. They go to
Tatla Lake and then across the portage 30 or 40 miles and take down the Omenica
hver in boats.

Q. What are we to understand about the possibilities of pasture or arable land
in the valley of the Nation and the Omenica River? A. There are heavy grasses
1l1 through that country, wherever it happens to be open land. There are very

beautiful valleys on the Onenica River, That I know personally, having been on it.
The valley varies in width from two to three to five or six miles and beautiful land
0n both banks of it. As soon as you get into the mountains it is timbered heavily.

Q. Yon told us yesterday something about the climate and the snowfall there. la the
61OW there doop in winter ? A. Yes, there is a pretty heavy snowfall. I came ont
there about the end of December or the beginning of January, and I should say that
'there was about four feet of snow. At any rate, I was on snow shoes and I know I
slnk three feet a good many miles of it. It was a very soft snow in the early part

'of the season. In going over the Frying Pan Pas the following spring on the summit,
thore must have been 25 feet of snow.

By Honorable Mr. Oglvie:
Q. Do you mean to say there was 25 feet of snow on the level? A. Yes. But

on Must rernember it is 3,)00 feet above the level on the summit. We blazed the
road on the way in, and some miners who were anxious to get goode in followed our
track. The snow was so deep that we blazed near the tops of the trees in some
'laces. In the spring the disappointed minera had to get down to the coast by the

abort road and they followed back on our tracks. Where the snow was shallow our
ages were low down on the trees, but they never thought of looking for the blases

at the top of the trees, and two or three men lost their way and their lives. The
%hntry is eut up into ail kinds of valleys. Those men got lost. I picked up one or
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two of them on the way and saved their lives. One of them was crazy when Wb
picked him up.

By the Chairman:
Q. At Fort McLeod have they any gardon? A. I do not know of any.
Q. Has any attempt at agriculture or anything of the sort been made there ?

A. I do not know of any.
Q. Have you been up as far ~as the head-waters of the Finlay River? A. No,

I have never been on the Finlay River.
Q. Have you beard anything of its character from minera who have been ther e?

A. I know several who have been in through that country.
Q. The Committee would like to know what your general impression is derived

from that source? A. They described the Finlay and the Parsnip as being a very
large stretch of navigable waters. The Finlay is a large river at that point. I have
heard them speak of 200 mile3 of navigable water on the Finlay branch.

Q. When you speak of the navigable waters do you mean navigable for canoes? A.
For stern wheel steamers. There was a man named Pete Toy who lived
for many years where the Finlay River runs into the Peace River. He mined thera
for many years and made a very good living. He was lost afterwards while out
prospecting in a canoe. He devoted himseolf to bench mining and used to wheel
his dirt down with a wheelbarrow and wash it and he made a very good living there.

Q. There seems to be one or two lakes of considerable size at the bead of the
Finlay, have you heard arything about them ? A. No, I never heard anything
about them when I was in there.

Q. We have evidence of the fact that there ore whitefish in the Peace River-
I suppose as far up as that fish can get. Have you' the whitefish on the other side
of the mountains across the water shed ? A. I do not recollect whether they have
got wbitefish in the upper lakes-the Tatla, Babine and others-but I know we have
whitefish further down south in British Columbia. People think of nothing else but

almon, and those rivera are full of them.
Q. One witness stated that boats ascended the river and that there were 50 miles

ofunbroken navigation in the heart of the mountains ? A. Those boats that I spoke
of that came up the Fraser and crossed at the Giscome Portage, and run down the
Paranip to the mouth of the Finlay, which forms a part of the Peace River. They
then go up the Omenica River and by that means are brought very close to the
mines there.

Q. What sized boats are they ? A. Five or six ton boats.
Q. That would seem to imply from the relative size of those rivera shown ou

this map that it would give an aggregate navigation of something like 500 miles? A.
YeS, I should think quite that. The prospecting party that I spoke of, that went u
la the spring of 170, took boats from Quesnelle mouth loaded with supplies, cross8
the Giscome Portage and went down the Parsnip River to the Omenica where tbey left
thoir bouts to cxplore the country and discover these mines. Vital Creek was the first
that was discovered. They prospected there through the summer until fall, whenl
they returned to Quesnelle with their boats, reloaded with supplies and went back in
the fall and wintered at the mines.

Q. That would not infer very difficult navigation of those streams. In the tak-
ing in of supplies, supposing that we were speaking of the development of the
mineral resources of that part of the country, could flour, for instance, be taken il
more easily from the Fraser or Dunvegan? A. I should fancy that such supplie

ould be n.ore easily taken in from Dunvegan. The Hudson Bay Co. used to send
supplies up to Rocky Mountain Portage on the Peace River every year, and the
traders from the eat used to meet the traders from the west at that point and e0*

ehneproducts.
That is, the heavier articles of trade went up by the Poace River ? A. Ye0'

and they used to bring horses and pack trains from Dunvegan to the Rocky bioo*'
tain House and receive there the supplies sent in from the west, and exchange for
and send down a large number of moose skins from the eat.
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Q. You mentioned incidentally the growth of timber, could you tell us some.
thing of the forest of the Omenica Vaîiey and on the Parsnip itself? A. In the
Ornenica Valley I do not recollect seeing any timber of large size. It is too high
up. On the Jamieson Creek, when I was there, the fi es had run all through that
country and had burned it for miles. I recollect that the timber there was pretty
smali, mostly spruce, I think, and just the size, not over a foot or 15 inches ih
diameter, to be useful for mining purposes.

Q. That is for any works of that sort there would bensufficient timber ? A. Yes,
and 1 think, if I recollect right, there had been a saw mili erected on Manson Creek,
that is a creek in the vicinity, which also runs into the Parsnip, on which there were
some mines found close to the east of Jamieson Creek. You see the fur traders that
are up there now east of the mountaine-I do not know that they are located on
Peace River-but in former years they took all their supplies in from the west, up
the Fraser and through the mountains to the Rocky Mountain House. Those traders
take their supplies in by Edmonton this year. The only difficulty in getting in
from the Skeena into the mines are the summits, one botween the Babine Lake and
the Skeens, one between Babine Lake and Tatla Lake; then four or five miles of a,
erossing on Tatla Lake, and then another summit.

Q.That is going east? A. Yes, but it was thought at the time that I was sent
in there by the Government to make an exploration to see if a road c(uld be got in,.
that supplies could be sent in easily that way. At all events the minore themselves
Could get in easily that way, and a great many minors from the coast did avail them-
Belves of that route, but no supplies were Pett in except what the minere took in
themselves on their backs, and what Indians packed in lor them.

Q. It seemed easy to get into that country from the Nass River-that is north of
the Skeena ? A. From Hazelton, or little south of Hazelton on the Skeena to the
Ias River it is not difflcult.

Q. You have frequently mentioned the Skeena River: is it easier to get the sup-
plies in from the Skeena to the mines or from the east to the mines ? A. Provided
the Skeena was navigable it would be esier to get in supplies in that way. I may
Say that when the telegraph line was being built by the Western Union Company,
they had a boat on the Skeena which they ran up some 40 or 60 miles to a place
called Mumford's Landing. I understand that this year, Mr. Smith, who built the
boats for the Hudson Bay Company on the Peace River, was to go to the Skeena to
r4ake a report on that river, and as I understand to build a steamer for that river.

Q. lIs he to go across the mountain to get there ? No, he will go out to British
Columbia and get in from that side. The only obstacle in the skeena to prevent a
eteamer from going to fHazelton is a canon through which the river runs. lIn certain
Stages of the water there is no difficulty because I have run it myself in a canoe,.
but in very high water I think the steamer could not get through.

Q. The nearest point shown on the waters running east to the head of the
Skeena is Dease Lake; then it is from Ptarmigan or Black River ? A. They reach
that by the Cassiar country.

Q. Going further north, can you tell us if there be any means of reaching the
pper Liard River from the navigation points on the Stikeen River ? A. I could

ImOt tell you. I know nothing of that part of the country. I have known miners
whbo have gone up the Skeena very far towards the headwaters, but they returned
tae ame way that they went up.

Q. Can you tell us how provisions are at present got into the mines of the
Jpper Yukon-that is the part on British territory ? A. I think they are teken in

!y the route that Kr. Dawson went last year-I forget the name of the waters. It
1S nDorth of the Stikeen altogether, I know.

Q. From where did they go in at the coast ? It is a long way north. I forget.
Q. We have another river further south than any shown on this map-the.

ioky River, a branch of the Peace River, which seems to rise close to one of the
L1i es of the Fraser ? A. Smoky River runs into the Fraser. There were sur-

eSY miade through that pass by the Canadian Pacific Railway engineers.
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Q. What is the name of that pass ? A. It is called the Pine River Pas.
Q. You mentioned to us yesterday that you had not been much north of the

Saskatchewan watershed. The most southern point of our investigation comes down
into Alberta, comes down in fact to about 100 miles north of here-(pointing to the
map) ? A. I have never been in that part of the country-I have never been
along the mountains at ail.

Q. Then in the country that you have been telling us of, west of the mountains
and within the scope of our investigation, what Indian population is there ?-In the
Omenica country there are not many Indians. They hunt in there, but they come
from the coast mostly, and go in through that way. The Skeena Indians hunt in
ail through that country, and also the Babine Lake Indians.

Q. Could you give ns the names of the more important fur-bearing or food-pro-
dccing 'wild animals found throngh there. A. There is the moose and the red deer.

By Honorable Mr. Macdonald (B.C.):
Q. It is a curions fact in connection with the Indians of that part of the country

that they are kept back by the coast Indians, and are not allowe1 to go down to the
-coast at ail; so that the coast Indians control the catch of fur in that district'? A.
Yes, that is a curions, well-known fact. The coast Indians come to the Agfilgate
country, and on the Agwilgate there is annually a large Indian gathering or camp.
They come and remain there during the summer and catch any amount of salmon,.
and the coast Indians come up there to trade with them. Although the tribes live
within four miles of one another, they do not understand each other's language.

Q. They are branches of what tribe? A. No one knows. The Indians on the
Skeena - iver are called the Skeena Indians.

Q. Are they different in appearance from the coast Indians? A. Yes, the
interior Indians are different.

By Honorable Mr. Turner:
Q. Do they do anything in fur-hunting? A. Yes, they hunt a great deal. Ail

those valuable furs, the marten, and beaver and fisher are brought down from the
interior-traded to the coast Indians who bring them down. The coast Indians take
up colachan grease. It is put up in boxes of 100 to 200 Ibn. The boxes are made of
yellow cedar, and this grease is traded for furs and berries.

By the Chairman :
Q. 0f the furs found there, how many varieties of valuable furs are caught? A.

I do not know. I think they are something similar to the furs of British Columbia.
Q. What varieties of the bear are found there? A. I have seen the black bear

and brown bear, and 1 have no doubt that they have the grizzly.
Honorable Mr. MACDONALD (B C.)-Yes, they have the grizzly. Occasionally

we get the skits of the grizzly from there.
By the Chairman :

Q. How many varieties of deer are there in that country ? A. In that part oftlie
-country I know tbey have the moose and the red deer; and from there to the coast
they have the small black-tailed deer in great numbers. In the mountains, of oourse,
there is the sifleur, or ground hog.

By Honorable Air. Turner:
Q. Have they the mountain sheep or the mountain goat ? A. They have the

inountain goat, but I do not know whether they have the mountain sheep or not.
By the Ohairman:

Q. Bave they the finer kind of fars ? A. Yeos, they have the flisher, beaver, mink,
marten and lynx.

Q. Have they any rabbits ? A. Yes, plenty of rabbits. It is a splendid lndianl
country. They live better there than at some of the Hudson Bay posts.

Q. Do you feel the effect of the warm chinook winds up as far as that ? A. No,
I do not think so.

Q. Apart from the list of questions, if there is any suggestion you can make with
regard to the objects of our enquiry, we should be glad to have them now, or eve*
afterwards in writing should it occur to you. I may say that letters have beÏ set
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to the gentlemen whose names you bave been good enough to suggest to us as likely
to give us information, the answers to which will not be received this year, and it i.
altogether likely that the Committee wiIl be continued next session; if anything
should occur to you that would be valuable to suggest to us, we should be very glad
to hear from you ? A. I referred the other day to the immense quantities of wild
hemp that grows up in that country, and to some extent in the Omenica country, and,
along the upper waters of the Skeena and also in the Kixpiox Valley. There is a
wonderful heavy growth of that wild hemp, and the Indians find it of very great ser-
vice.

Q. What use do they make of it? A. Tbey work it up into the finest thread
for sewing with, and also make beavy ropes with it with which they tow four or five
ton canoes-rope as big as my wrist.

Q. Is it differ ont from the ordinary Max of commerce? A. Yes, it is different
from the ordinary hemp.

Professor MAcoN.-There is a weed up there that we call silk weed, the bark
of whioh bas been used by the Indians on the west coast for making ropes. It is
known to botanists as Epilobium Angusti florium.

Mr. DzwDNYz.-It grows as large as my thumb and they take out the heart of
it--it is something like the fire weed.

Professor MAoN.-Yes, it is like our fire weed, and the bark of it to my know-
ledge is fibrous.

By the Chairman;
Q. Would it be a plant of sufficient value to encourage the introduction of it on

this side of the mountains ? A. I am not prepared to say, but from the uses made
of it by the Indians there, I am net sure that it would not be valuable; because the
Indi ans make it into fish Unes, nets and sewing tbread.

By Bonorable Mr. Eaulbach:
Q. Io there any valuable timber there ? A. Yes, there is plenty of good timber

-- edar.
Q. And the soil, is it good? A. Yes.

By Honorable Mr. Turner:
Q. What is the oolachan grease that you spoke of? A. It is the grease of the-

eandle fish that the Indians catch about this time of the year. It is a most delicious
fish to eat. They are caught in large quantities, and the grease is taken out of them
and packed into boxes made of yellow cedar, and is one of the staple articles of trade
between the coast Indians and the Indians of the interior. The Indians catch oolachan
through the ice, and fish for them night and day when they are running.

Q. The oil is one article of commerce, and the fish is another? Yes. The fish,
Are not sold much, but I believe there are some white men now putting them up.

Q. What is the gresme used for? A. It is eaten by the Indians, and there is a
«lest deal of it now shipped to New York to be used for the same purposes as cod
Aiy*e. oil.

Mr. MACDONALD.-The fish itself is s0 rich that when it is dried it will burn like
e oandle, and is called the candle fish. It would make excellent sardines.

By the Chairman:
Q. Did I understand you to say that oolaehan grease is being used as a substitute

for ood liver oil ? A. Yos, I believe it is so used in New York.
Mr. MACDONALD.-I prefer it to cod liver oil, it is very fine when clarified.

By Bonorable Mr. Turner:
Q. l it pleasant to the taste ? A. I do not know about that. The stronger it

tastes the better the Indians like it.
Mr. MACDONALD-TIHy use it like tallow with Other food.
The WITNss-yes, they use it as ood, with dry halibut. The halibut is cut in

alohs and dried, snd the Indians spread the colachan greste on it and eat it, as wo
WOuld bread and butter.

By the Chairman:
Q. You have told us of the abundance of salmon found even at the sources of the

nVOi running to the Pacific, do you know the differencoe between that kind of salmen
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and the sal mon caught on the eat coast ? A. I do not. I have never seen any of
the salmon from the east coast fresh out of the water.

By Honorable Mr. Turner :
Q. It is the same kind of salmon as you find in the Fraser? A. Yes. but in the

Fraser there are three or four different kinds. On the Babine Lake the Hudson Bay
Company used to trade on that river as many as four or five millions of salmon, and
after they had made their trade of the good salmon they made a second trade of the
dog salmon-that is, they traded them with the Indians to feed their trained doge on.

Q. Are there any other kinds of fish in those lakes besides salmon ? A. Yes,
magnificent trout. At the outiet of the Babine Lake I stopped once, and I had my
fly rod with me, and I b-rrowed a canoe from the chief, ran down half a mile and
anchored it in the rapids, and nearly filled the canoe in half an hour, I had three
flies on my rod. There are two different kinds of trout there-one fat and short,
that would fight like a bull dog; the other was long and flat-sided, just like a log-
no play in him at all.

By Bonorable Mr. Raulbach:
Q. Are the salmon in the Skeena the same as those in the Fraser ? A. I think so.

By Honorable Mr. Turner :
Q. Are the fish found in the Skeena, or are they confined to the lakes? A. I

fancy they are in both lake and river.
Q. Yon have no black bas there ? A. No, I do not recollect seeing any.

By Honorab,'e Mr. Kaulbach:
Q. Does the salmon take the fly on the Skeena? A. No. Of course there are

immense trout in those waters also.
Q. The fact that the salmon does not rise to the fiy in the Fraser is attributed to

the dark color of the water ? A. The water is the same color in the rivers to the
north down towards their mouth.

By Bonorable Mr. Turner:
Q. I suppose the salmon have to run up through the dirty water when they are

in condition to take the fly; and after getting up further into clear water they do not
want it? A. I am not aware of that tact. It is a question that has been the subject
of a good deal of controversy between experts as to whether the saimon that run np
these rivera return to the coast or not. I know that thousands of them do not, for
they are seen lying dead on the banks of the rivers.

The Chairman :
Q. So far as the Committee have yet been able to learn, the Mackenzie River

and its tributaries do not differ physically from other rivera that empty into the sea
from the east and the west. They seema to be the same kind of river and yet opinion
is divided as to whether or not they are the same. Do you know of any reason froma
anything that you have seen or heard why, if salmon were put into them, theY
should not thrive ? A. No, none at all. I do not know how far north salmon go up
the streams on the eastern coast, but they are caught at Churchill, and exported froom
there to England. Unless the longer winter has anything to do with it, they would
likely thrive at the mouth of the Mackenzie.

Q. The latitude of the Churchill is north of the latitude of the Skeena River?
A. Yes.

Q. And you have salmon north of the mouth of the Skeena on the Pacific coast?
A. Yes.

Q. Still you have not the long winters there that we have on the eastern coast
By onorable Mr. Turner :

Q. , suppose the salmon caught on the Skeena River and those caught in the
Stikeen River are a distinct variety of fish ? A. Yes.

Q. Is it a fact that there are large canneries now established on the Skeena
River ? A. Yes, there are canning establishments on the Skeena.

The Committee the* adjourned till to-morrow the 19th.
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The following is the translation of the answers from Isadore Clut, O. M. L,
Bishop of Arindele.

CHUnCo OF ST. PETER,

107 VIsITATION STREET, MONTREAL.
2nd Question :-A. Throughout the whole of the immense country in the basin

of the Mackenzie, no river is navigable evidently during the winter ; but during the
Summer the Great Mackenzie River is navigable all the season, as are also the Atha-
basca and Great Peace Rivers, Liard River and Peel River. Generally all these
rivers have a rapid carrent. The Mackenzie can be navigated by steamers drawing
four feet of water, but as to the other rivers, as they are shallow in parte, they are
nDot able te carry steamers except fat bottomed vessels drawing from 18 te 20 inehes
'of water.

3rd Question :-A, It appears to me that the best means te open up the Mac-
kenzie for traffic would be to make a railway which would rn te the River Athabasca
at Tawatina Landing. The Hudson Bay Company have established there a road
between Calgary, Bd menton and the Landing. A railway should be extended te the
Confluence of the Smoking River with the Peace River, passing by the Lesser Slave
Lake. From the Lesser Slave Lake te this confnuence of the river the land is
excellent and the road could easily be made. Already the Hudson Bay Company
]lave an excellent cart road on which I have travelled myself. The journey from
Little Slave Lake te Smoking River is between 60 and 70 miles.

4th Question :-A. The lakes of the Mackenzie Basin are se numerous that I
Cannot name them, nor can I indicate them te the Committee. Rev. Father Petitot
has made a map of the Great Mackenzie District, so-oalled. If the Committee are in
Possession of that map they will be able te find in it ample information. The
aMuents of the Great Athabasca Lake and the Great Slave Lake forming part of ther
Mackenzie Basin can be easily navigated by small steamers, the one on the waters
of the Athabasca district and the other on the Peace River te the landing at the foot
Of the rapids near LPort Smith, half way between Athabasea Lake and Great Slave
Lake. Other steamers drawing four feet of water can run from Fort Smith te the
Arctic Sea, Between the landing and the Port of Fort Smith there is a road on the
loft bank of the river for a distance of 20 or 21 miles. It would be very easy to
%tablish a amall railway, the country being level.

5th Question:-A. I have never been on the borders of Hudson Bay nor on
the shore of the Arctie Sea. From what I eau learn from the Rev. Father Séguin,
*ho has been at Fort Good Hope, within the Arctie Cirole, for 28 years, and who has
been to see the native Esquimaux on the coast and on the islands of that ocean, the

a is obetracted by icebergs a great part of the short summer in that country. The
delta of the Mackenzie is of considerable size. The river is divided from Point
8Paration, at the junction of Peel River, te the sea into a number of channels form-
Ig a multitude of islands. The channels are crooked. The Mackenzie has carried

a great deal of sand a long distance from its mouth, and generally it is sballow.
'Piere is a certain difficulty in following the .principal channels. At Fort Simpson
00m the 20th te the 25th of May the Mackenzie opens and barques and small
steamers can descend the river certainly te Fort Good Hope and probably te Point
SeParation. I am net able te say if at this time it is possible te descend further. I
doubt it because there is less water. From the mouth of the Mackenzie, at leat

oL Point Separation te the Great Slave Lake, the navigation is open te the end of
eptemaber. made that journey myself once and arrived at my residence, La Pro.
i"(ence, within 30 miles of Great Slave Lake, on the 8th of October in a little skiff.

's true that the sammer was a little longer than usual.
6th Question:-A. Immediately above the confluence of Clear River with the

4thabasoa the former is obstructed by several rapide, amongst others by a cascade
Which crosses the river and towards the end of the Grand Rapide. On the left bank

ohe Oascade is a small affair. In my opinion it would be very easy te remove the
to permit the passage of a flat-bottomed steamer there. At the Grand Rapide
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the difficulties are greater, but below the Grand Rapids flat steamers eau navigate
easily and without any danger. It is possible to ascend the river a considerable
distance. I cannot say how far, for I have only ascended the river to the Little
River, the outlet of Little Slave Lake. The barques of the Hudson Bay Company
transfer each summer supplies between Tawatina Landing and the Little Slave Lake
fort which is situated at the extremity of the lake. The lake is 80 miles long and
from four ito eight miles wide. I believe that flat steamers could easily make
the journey from the Grand Rapids to the Little Slave Lake. Besides it is easy to
amcend the Athabasca River much further than the confluence of Little Slave River.
At the Grand Rapids there is an island in the middle of the river; in the right arm
of the river there are large boulders or loose stones which could be easily removed at
a amall cost so as to permit a fiat vessel to pass there. If some of the rocks were
taken from the rapide and the cascades it would open up uninterrupted navigation as
far up as the Rapide above Fort Smith, which is now passed by a good road 21 miles
long between the landing and the port of Fort Smith. Below the latter point there
is uninaterrupted navigation to the Arctic Sea.

7th Question:- A. I have already explained that below the Clearwater the
Athabasca is quite navigable with flat boats, but when the water becomes low there
ar a good nany sand banks. Clearwater River is navigable only a short distance
from its mouth. In summer the water is sometimes very low; besides there are
five considerable rapide which are] insurmountable. Above these rapids the river
is quite navigable as far up as Great Portage la Loche.

8th Question :-A. The river discharging the water of Lake Athabasca and ali
its basin is called Rocky River as far as the landing above the rapids. There are
in that river rocks heie and there, but they are no obstruction to the navigation. A
minai steamer, the "Graham," has been running thore for four years, as well as on

the Athabasca and the Peace River to the falle, a short distance below Fort Vermil-
lion. This river is rapid. After leaving Fort Smith, the -Great Slave River is a
superb river for navigation.

9th Question:-A. The Liard River near its mouth has several rapide, a little
sballow, which are an obstruction to navigation of steamers. I believe flat steamers,
somewbat pnwerful, could ascend these rapidis; once above these rapide you have a
magnificent river, the current of which is not too rapid, but passably ewift never-
lbelese, and steamers could ascend it with ease and ascend also the south branch of
the river. I have explored this river as far as Fort Neleon. It is very beautiful.
Further up than Fort Nelson I know nothing of the river.

10th Question :-The Peace River is a splendid river for navigation though it
bas a fall below Fort Vermillion. The steamer " Graham " ascends that far. I be-
lieve that it would be very easy to remove the rocks near the left bank. The fall
there is inconsiderable. Below that fall the river is perfectly navigable for steamers
-a littie shallow, but navigable I should say to Fort Hudson's Hope, at the foot of
the Rocky Mountains and also across the Rocky Mountains. On the otber side of
the mountains and also across the Rocky Mountains barques navigate the river.

Ilth Question:-Beaver River is ârather small and bad river. It has several
sIalow rapide, but it is navigable with small barques. That was one of the -routes
of the Hudson Bay Company, and I ascended that river during the summer of 1886-
in the barques of that company. I do not know anything of the River Chumchill Of
my own knowledge; but i have often been told that it is full of rapide. I have
aever visited that country myself, but I know that there are-numerous lakes there,
as in al parts of the country east of the Mackenzie River to Rudson Bayl

12th Question:-A. The Mackenzie is the finest river in the world for its lengtbr
its depth and also ita navigation in sammer. Steamers leaving Fort Smith cross the
Great Slave Lake and eau descend as far as the Aretic Sea. They eau also ascend
Peel River. The Mackenzie, which I have travelled upon very frequently, is a goOe
deal larger than the St. Lawrence in depth and in the volume of its water.

13th Question:-A. Athabasca Lake is a magnificent lake and very suitable fr
navigation for ail kinds of steamers. The lake being very large naturally it wouJe
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7require steamers drawing a considerable depth of water to make the most of the
bavigation. The land about the lake is very poor for vegetation. Tho north and
horth-east shores are rocky or covered with boulders. The south and south-west
shores are sandy. The lake is full of fish-the whitefish and triut of several kinds,
the pike, and carp, etc., etc.

14th Question :-A. Great Slava Lake is a very large and fine lake, very well
suited for navigation. The nor< h and north-east parts of it are filled with myriads
of islands-there are millions of them. There are several immense baya running
very far into the interior of the country and nearly every part of the lake and the
baya can be visited by steamers. Fish are in great abundance. The Great Slave
Lake in addition to the fish which are to be found in Lake Athabasca possesses besides
A species of very fine fish called the Inconnu. This fish is a species of salmon. It
cOmes up from the sea and its further ascent is blocked by the fails of rapids at Fort
Smith, At the west end of the lake there are abundant sulphur springs. In sum-
iner or in winter whenever one passes that way and the win1 comes from the land
be finds himself troubled with a strong odour of sulphur. Reindeer abound gener-
ally in the part of the country norLh and north-east of the lake. In the country
lYing to the south and west of the lake there is a gocd deal of forest of beautiful
Coppice wood, ordinarily spruce, and black or red spruce.

15th Question :-A. I have not been at Great Bear Lake but from reports of
Pathers Petitot, O.M.I., and Ducot, O.M.I., the lake is immense and abounding in
fish. There is an abundance of a small fish which I believe to be herring. The
Vegetation in those parts.is miserable.

16th Question -A. Along the Mackenzie River, separated by a chain of moun-
tains, running in the same direction as the great river a succession of beautiful and
tMagnificent great lakes, full of fish, are found. We have named them Pius the IX,
Iemazenod and Taché. These are the three largest lakes. I crossed them in winter
fron Fort Good Hope to Fort Norman which is near the mouth of Bear Lake River,
'Which discharged the waters of the lake of the same name. That river is navigable
for barques a little flat. Ita current is enough to make one giddy. The lake also
Would be navigable but it is not for any length of time free from ice.

17th Question :-I have always said that the Arctic Sea was nearly always frozen
Or covered with icebergs, and the navigation there was very difficult, though Iknow
that whalers have been very near it, that is to say as far as Point Barrow, after pass-
11g through the Behring Straits. It is said that at the mouth of the Mackenzie and
for a distance into the sea there are a good many banks of sand and that the channels
a're very sinuous. I have been told several times that vessels are not able to come by
sea, and reach also the mouth of the Mackenzie, but it is possible that these reports
haVe been made by persons or by companies who were interested in preventing that
0Ountry from being opened up.

18th Question :-A. Since the summer of 1885, the steamer "Graham " has been
rulllning from the lower part of the River Athabasca to the mouth of the Clearwater
at the landing. It goes also to the end of Lake Athabasca and ascends the Peace
eiver as far as the talls. The little steamer " Wrigley," drawing four feet of water,
%ails on the Great Slave River, Great Slave Lake, Mackenzie River and Peel River.
1 am told on good authority that last summer they intended to build a new steamer
for the upper Athabasca River, and that between Grand Rapids and Fort McMurray
10 Olearwater they would continue to use barques.

20th Question :-A. The map of Rev. Father Petitot can give you the names of
th Principal lakes between the coast of Hudson Bay and the Mackenzie River. They

a very numerous and very full of fish.
21st Question:-Generally the climate of the Mackenzie River basin is dry;

1%s they have very little rain in summer. It is aiso generally a little too dry for
'erop. Generally at the end of our long winters we have not more than two feet
0" two and a half feet of snow.

2 2ud Question:-A. I do not know if they have ever dug deep into the earth to
*6eertain the distance to which the frost penetrates. At the polar cirile I believe
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that it penetrates twenty feet in depth, judging by the thickness of the ice on Grea t
Bear Lake, whieb attains a depth of eight to nine feet. I judge also from theislands
or the sandy bank or the alluvial lands by which I have passed. The Mackenzie in
the spring works under the frozen land, and I think I can say that there is a depth
of frozen soil of about twenty feet. The Great Slave Lake freezes fromn six tq seven
feet in depth, and the Athabasca Lake, in the neighborhood of the mission four feet.

24th Question :-A. At Ottawa before the committee, I shall be able to indicate
on a map the portions of the country referred to under this head.

25th Question :-A. I know very little of the barren grounds except that they
are covered with lichen, the food of the reindeer during the summer season. It is
there that they bring forth their young. In these barren groands there is a great
abundance of wh i te partridges or ptarmigans. They pass the summer there amongst
the reindeers. During the winter or about the approach of the winter they take W
the wood coýuntry aud the reinleer follow them sometime afterwards.

26th Question. :-A. The barley shoots and ripens at Fort Norman at the mouth
of Great Bear Lake River. Consequently it grows at Fort Wrigley or Fort Simpson,
and at Fort Providence. lu the Liard River and Peace River countries it succeeds also
very well Our Brother Kearney and the Hudson Bay Company have grown'
potatoes at Fort Good Hope (Polar Circle), at our mission at Providence, and at ail our
missions on the Mackenzie River, the Liard River, the Peace River and the Slave
River, &c. potatoes and other vegetables are cultivated very successfully.

27th Question :-A. Wheat grows at Providence Mission, at Fort Simpson ; but it
rarely arrives at perfect maturity. It ripens mach better on the borders of the Liard
River and the Peace River. At the Mission of the Nativity (Fort Chippewyan at
Lake Atbabasca) we have of ten grown fine wheat.

29th Question :--. At the Mission of the Nativity (Athabasca) at Fort Resola-
tion (Great Slave Lake) at Fort Smith, at the Mission of Fort Providence, we so«
from the time the land begins to thaw, that is to say from the 15th May until the 8th
or 10th June. At Good Hope, that is at the commencement, we begin at the be-
ginning of June. Throughout the length of the Liard River and the Peace, sowinq
beg!ns a little earlier. At the end of August we have already harvested barley an
wheat, as out from the 15th to the 25th September.

-Oth Question:-A. Flowering shrubs and flowers fiourish a short time after the
snow disappears. Plants which are deeper in the ground, such as potatoes, take *
good deal of time to spring up because of the ground being frozen below, but thoSe
which are near the surface of the ground commence to grow very soon and the neard
one approaches the north, for example the Polar Circle, the more rapidly does the
vegetation begin, because of the greater length of the days, or the days being with-
out nights. In 1886 I observed the matter at Good Hope. Towards the 7th or Ste
June vegetation commences and in five or six days the leaves of the trees hadreached
their natural size. It is because then it commences to be warm, and very warm, and
that continues, wave when sometimes north winds, which bring back the snow an1
cold and sometimes injure the crops.

32nd Question:-A. Generally we harvest our potatoes from the 20th to th"
30th September. Turnips, carrots, beets, &c., we harvest a little later. Wheat O*
the ban ks of the Peace River and Liard River is ripe towards the end of Augast.
Athabasca and at Providence from the 15th to the 25th September. Barley i
ripe a little later and a little sooner throughout. Rye does not ripen any sooner thal
wheat, but I have not made many experiments, for the reason that we like whOt
better than rye. Oats we harvest at the same time as wheat, but we have only soW0
it once. Potatoes we harvest at Athabasca and at Providence from the 2oth to ti'
30th September. Turnips, carrots, beets, radishes, &c., we harvest later. India#
corn generally cannot get ripened below Athabasca or on the Mackenzie. Stra'
berries commence to ripen towards the lth July; gooseberries ripen towards the
end of August, and at t he commencement of September. Raspberries and curran
cone after the strawberries. There are also in places a good deal of blueberrie
cran berries and other small fruits, such as poires sauvage (saskatoon) &c., &o.
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33rd Question:-The months of June, July and August are generally very warm,
but there is not sufficient rain. The drought injures crops. If we could have dur-
'ing these months two or three good rains the harvest would be good, that is if the
Main should not bring cold as it sometimes does and as I have observed it.

34th Question:-A.. Yes, during these three months of summer we have some-
'tines white froets, which sornetimes do a good deal of damage to the crops.

35th Question :-A. If the north wind blows with violence for two, three or four
days these frosts are sometimes general. After these north winds if there is a calm
and we have a clear sky frosts are certain. If the north wind is not very strong the
10osts are but local.

86th Question :-A. It is certain that if this country becomes settled and culti-
'Vated on a large scale frosts will be much less frequent. That is the result which
'We have already obeerved at our principal poste: the more we clear any extent the
less are fields susceptible to frost.

37th Question :-A. Raine do not commence until towards the end of July, but
as I have already said above generally we have but few rains.

38th Question :-A. Tho months of September and October are generally dry
ld the bine sky makes ther charming. In general we have a clear sky without a

leoud and in winter and in summer that is what makes the climate so healthy. In
the basin of the Mackenzie, and if we had a sufficiently large quantity of provisions,
4eople could live there to a greater age than in any other part of the globe.

39th Question:-A. We have not remarked that the intensity of the frost has any
efect on the natural trees of the country.

40th Question :-A. In several places in the basin of the Mackenzie there are a
'eat number of natural prairies, those with round hay and those with fiat hay.
he round hay in certain places grows from thre3 to five feet in height. The fiat hay
also very fine, but a little shorter. It grows everywhere in the low and wet places.

41st Question :-A. I have observed a good deal of wild pease in the neighbor
hood of Lac la Biche. There is also some at Athabasca and along the Peace River.

43rd Q aestion.-A. About Little Slave Lake which I have visited the soi! appears
to be excellent, and the soi along the road between Little Slave Lake and the mouth
f Smoking River is also of a superior quality. On the borders of the Peace River

"Ud the Liard River there are a good many magnificent sections of good alluvial
1!auds. At the Providence Mission, my residence, there is an excellent clay, which
la Verv good for cultivation. Throughout the country in general we find aU sorts of
)AId, black soit, loam, clay, sand, marl, &c., &c.

44th Question.-A. It is difficult to say the extent of country fit for pasturage,
ed the cultivation of cereals or other plante. In certain sections, such as Vermil-
4on and Athabasca (Fort Chippewyan), at Providence, &c., there are very large
4t1iral prairies. I am unable to say the extent of these cultivable lands, for the
'A8On that their cultivation has not been tried, except by the missionaries, and a
little by the Hudson Bay Company.

45th Question.-A. The climate in general is very rigorous in winter. It
mes extremely cold, but at the return of spring it is very warm, and the days

beiig very long, the plants thrive very quickly. In planting strange plants, those
ich are most hardy and which grow most quickly should be chosen.

46th Question.-A. At Providence Mission and at Fort Simpson the grasshop-
tre have done much damage to plants for four or five years. They have had them

'Ore for two years at a time, for their eggs do not hatch until the second year after
eY have been deposited in the earth. At the Mission of the Nativity (Athabasca)

kbirds have done us damage, but if cultivation were better spread the scourge
ald not be further felt. Se long as there are but a few little fields in a great

%n]try it is not astonishing that the crops should be damaged by the birds.
47th Question.-A. At the mission of Good Hope the Rev. Father Séguin, O. M.

ha a record of the degrees of temperature at Good Hope for 28 years. In the
'bhin Of the River& Athabasca, Olearwater, Peace and Liard L believe that if those
OItries were oolonized, the white frosts which occur there sometimes during the
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summer would become more rare, and the settlers would be well able to live there if
means of coinmunication were furnished them. I repeat the temperature is very
rigorous in winter, but in summer it becomes very warm. and plants grow rapidly.
At the end of-this document I adjoin a sheet showing the degrees of frost in winter
at Good Hope.

48th Question.-A. The great lakes and the great rivers exercise in effect a
great influence to prevent white frosts in summer, and to delay the frosts in autumn.
We have observed that it is onlv about the lakes and along the great rivers that the
crops and the harvests ripen. In the interior of the country the white frosts are a
good deal more frequent. So long as the country is not cleared and colonized it is
useless to sow seed far from the lakes and rivers. The rivers of the basin of the
Mackenzie, having in general a strong current, become frozon relatively late and the
ice breaks up relatively earlier also. The Rivers Athabasca, Peace and Liard begin
to lose the ico during the month of May. The Mackenzie is free from ice at the
end of May. The ice only takes on the large rivers in October, and the Great Atha-
basca Lake until towards the end of October, and the Great Slave Lake, being much
largei in extent, does not close until mach later than Athabasca Lake. The ice dis-
appears in the latter between the 10th and 20th June; on the Great Slave Lake
betweon the 15th and 30th June. In a voyage which I took from Fort Rae to Fort
Resolution I was not obliged to leave the ice until the 3rd July. I am unable to
speak of the Great Bear Lake. It remains just a month clear of ice. The Mackenzie
River between Fort Simpson and Fort Good Hope is free from ice in the latter part
of May.

49th Question:-A. The most frequent winds are those from the east and west,
in winter especially. The winds from the west and south are good for the crops.
That from the north is always cold. Even in summer if the north wind blows a
little strong for two or three days it brings sometimes snow or white frost. The mid-
day wind and the south wind are the warmest in the summer season.

50tb Question:-A. At the Polar Circle this wind often makes its effect felt even
in winter. The Rev. Father Séguin and Brother Kearney, who have been at Good
Hope for 28 years, have observed its effect. I have observed it also myself during
the winters of 1885 and 1886. This wind modifies the temperature a good deal.

51st Question :-A. At Lac la Biche the missionaries having set the example of
cultivation, as they have done nearly everywhere throughout the rest of the MaO-
kenzie Valley, there are now good farms all around the lake. On the Peace River at
Dunvegan, at Vermillion, the missionaries have fine farms, which give excellent r-
sults. At the Catholic Mission of the Nativity, at Athabasca, they grow potatoes,
barley, wheat, tuirnips, carrots, beets and other vegetables. At Forts Smith Res0-
lution, Providence, Simpson, des Liards, Nelson, Wrigley, cultivation has given good
results. At Providence Mission, my residence, one year I had 1,440 barrels of potà-
toes-one barrel 10 gallone-but this was a very favorable year, we had been greatly
favored by the heat and by rain at opportune times. On two or thrce occasions WO
have had a thousand and twelve hundred barrels of the same roots.

52nd Question :-A. My information is that no species of domestic animal can
exist in the barren grounds, because it is too cold there.

53rd Question :-A. The Indians not being provident, above all since they hale
got guns, by unnecessary slaughter, sometimes with their guns and sometimes With
fheir lances or darts, have diminished a great deal the number of animals, concer"'
ing which you ask for information. There are the cariboo, or reindeer, which ar"
still the most numerous. These cariboo live generally in the mountains or barreO
grounds in summer, and the country abounding in lichens. Their resort extendO
from the Mackenzie to the Aretie Sea and the Hudson Bay. Besides, opposite Foro
Wrigley, Norman and Good Hope, there are some in the'Rocky Mountains to the Wea
of that river. The reindeer live generally in large lierds. The red deer, on the
contrary, live alone or in very small bands. The latter live in the wooded countrY-
The musk ox dwell on the steppes to the east of Lake Athabasca, Great Slave Lak
and Bear Lake. The finished furs of certain species of the cariboo are soft, fine ai,
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highly prized. The wood buffalo have become very rare. There are onlv a few in
the neighborhood of the Salt River. The males weigh about 1,000 pounds. The moose
have become more rare, but are still found in very large numbers. The moose of
the Mackenzie regions have beautifal fur. They have in general fur with the most
beautiful hair. Their prepared skins are also very soft, heavy and highly prized.
They live on grass, hay, and in winter they brouse on the trees, the widlow and the
birch are preferred. The reindeer in summer oat hay, in winter they scrape the
slow with their hoofs to uncover the moss, the lichen and the hay. It is the lichen
that is their favorite food. I do not understand very well the Eoglish expression
eÀk (elan). I have been accustomed to call the moose "elan" though it may be
that the animal I have described as la Biche is the animal which is designated as the
elk. In our northern regions we cali la Biche, the males or the females, a species of

'deer. There are very iew there: They are yet seen along the River Athabasca
above the Clearwater. In my travels 1 have twice seen this animal, and it is a
little smaller than the moose. As to domestie animals, these are the dogs who play
a great role in the Mackenzie basin; serving the whites and the Indians for
thOir journeys in the winter. We have also introduced horses and cows. As yet
horses have not passed the Great Slave Lake, but cattle have been taken as far north

'à Port Good Hope. They are found at the principal establishments of the mission.
alies and the forts of the Hudson Bay Company.

54th Question :-A. All the small fur-bearing animals metioned in this question
are yet very numerous in the basin of the Mackenzie. Generally their fars are very
beautiful and highly prized. The further we go to the north the more beautiful the
frs become. The lynx is caught by snares. The different species of fox are caught
<enerally by means of a steel trap. These small animals mentioned are found
2learly everywhere in the vast regions of the north. The fisher and the marten are
. enerally taken by means of wooden or steel traps. The wolverine is the enemy of

e country and of the poor Indians, because he destroys the wooden traps intended
'Or the fdsher, marten and lynx and without getting caught himself. He is the moet

aUnning animal that I know, and he bas unparalleled malicious instincts. The
!tnine abound in certain sections but I do not know at present the most favorite
*ay of capturing them. The musk-rat in certain years uwarm. I bave no particu-
e? 8 concerning the polar bear. The grizzly bear is principally found in the Rocky

ountains or their vicinity. He is ferocious and the Indians do not voluntarily
'tack him, for tear of being torn up by him. The black bear is the most abundart.

Ore are a gôod many of the latter along the Peace, Athabasca and Liard Rivers,.,%d a few throughout the country. The brown bear is less abundant, but his fur la
.ery superior.

55th Question :-A. I cannot reply to this question. I have no exact informa.
tion to give. Address some of the members of the Hudson Bay Company for
information.

57th Question: -A. I should begin by stating that the lakes are innumerable in
basin of the Great Mackenzie, and that nearly ail of them ab>und in fish of

14fferent kinds. The regions east, north-east, and north, above ail abound in lakea
aizes, and are very rich in fish. Lake Athabasca furnishes a very great quan-
of wtitefish, ot smatl and largelsalmon trout, of pike, of pickerel, of c-arp, of large

oche, &c., &,. The whitefish weighs at least three pounds; the sma1l trout from
t toen; thellarge trout from 10 to 35 pounds; the pike from 4 to 20 pounds ;e carp the same. In Clear Like pike are caught weighing from 25 to 35 pounds,

Whitefish, pike, pickerel, carp and trout, are caught in nets in which the mesheS
re four and a half to five inchbes in size. The pike and trout are taken altogether

;ith hooks. Nets are set in summer, in winter or at any time. When the ice is
afor or five feet thick they make holes in places and set lines under the ice, and the

U 1 uMost of the lakes, as necessity may reatire. During thirty years that I
"Ve been in the country I do not believe that the fish have diminished at ail. The

Pilation being so sparse ani the lakes and the rivera beiog so numerous, the fish
'%irease more quickly than they can be caught. I regard as certain that the
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general Government of Canada <an derive a good deal of profit from the fisberies in
the bat-in of the Mackenzie. These will te a resource almost incalculable. The
Great Slave Lake produces the same species of fish that the Great Athabasca Lake-
does, and also in much greater quantily. They find there, besides, also the Inconnu,.
a species of salmon which comes from the Arctie Ocean. It Is undeniable that it
comes from Ihe sea. It is lound all the way up the Mackenzie as far north
as the river at Fort Smith. There the rapids and the cascades prevent it ascending
higher. It is a beautiful and fine fish- the shape of the whitefish but much larger.
It weigbs from 8 to 30 pounds.

581h Question:-A. I have been told by the Rev. Father Séguin, who bas
travelled to the Arctic Ocean for the evangelization of the Esquimaux, that the'
Polar Sea is exceedingly rich in sea cows, sea wolves, &c., &o. The Esquimaux
have different species of arrows, darts and harpoons for the chase in their kayacks
and comicks.

59th Question:-A. If it is impossible to reach the mouth of the Mackenzie by
sea from the north, and it is desirable to explore thegreat fisheries, whetber they ho'
those of the interior or those on the north side of the Mackerzie, it seems to me that
it would be necesëary to make a railway which would go to the Peace River, er
better Etill, to Fort Emith. The steamers ceuld be built near Fort Smith, as they'
have built the "Wrigley," and these steamers could furrcw the immense Great
Slave Lake and go to the depths of all its great bays, and finally descend the majestio
Mackerzie and fisb on the banks.

60th Question :-A. Alrng the Great Slave River and Fort Smith to Fort Resolil-
tion there is a great quantity of beautiful foreet, white spruce or ordinary larch.
Spruce from twoto lhree feet in diameter are found. Along the Liard River and;
its southein brancbes, taller and larger spruce may ho found.

62nd Question:-A. Before the Commiitee I will be able to indicate mueh more
readily Ibe wooded country, but i may say that all the basin of the Mackenzie is in
general wooded. It is only on the baeks and in ihe east and north that the country
lacke forest, in the barren groundp. In the basin of the Mackenzie the most abund-
ant wood, at least the most useful, is the spruce. It occurs ihroughout along the
rivers and about tho lakes ad in the interior of the country. There are also a good
many larch or red spruce. The aepen and the poplar are very abundant, as also Io
the birch. 'Ihe birch of the country is very hard, and would make good furniture.
It is frcm the birch that they make traineaux, buggies, chairs and snowsboes.

63rd Question :-A. Not being a naturalist I cannot reply to Ibis question, but
there is no doubt that the naturalist will find a good deal there.

64th Question :-A. I may say the same thing in reply to thie as to the preced'
ing question. I may mention nevertheless wormwood and the black currant. Th
black currants are very abundant in the wet grounds.

65th Question :-A. I suppose you wish me to speak here of what is called in that

country swnmp tea. This plant is found nearly throughout the whole country Weot
of the River Athabasca, the Rockies, the Great Slave Lake and the Mackenzie RiVer.
It is veiy abundant. The Indians use it sometimes to make tea. Our fathers ae
Good Bope use the flowers of this plant to make tea. The flowers mixed in emai
quantities with tea gives it au exquisite perfume. I have drank it several timne
myself.

66th Question :-A. I tbink that maybe the leaves or the flowers of this plant
mixed with Asiatic tea would yield a revenue.

67th Question :-A. There is gold in the @and bauks of the Peace River and io
considerable quantities, but during the winter and in bigh water it cannot be miDed
The miners make tbeie from $15 to $20 per day. There is copper and one riveOt
bears the name of Coppermine River. It is found there in great pieces. I bfe
seen little crosses made of it by the savages themselves when they were not able
to bave other meta. The sulphur abounds in several places. I bave seen it on the
Clearwater River and above all on the west bank of the Great Slave Lake. I0
there in such quantities that the odor is annoying to those who .pass by.a
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Fort Smith there is a sait mine which is probably the most beautiful and the most
abundant in the universe. There is there a veritable mountain of sait. By digging
a tittle in the earth, frum six inches to a foot, rock sait can be found there. In addi-
t ion to that there are sait springs, where during the winter the sait runs from theseê
%prings and forms little hills of salt. You have only to shovel and you can gather
A fine sait, pure and clean. On the borders of the Peace River stones are found
Which are sufficiently precious to make rings of ther. I have seen gypsum along
the Mackenzie and a little below Fort Norman.

68th Question :-A. At the Mission of the Nativity, Athabasca, there is excellent
Clay, as also at the Providence Mission (the Mackenzie). One of the Brothers bas
·tnade bricks of it and Mr. Farand once tried to make pipes at Athabasca, and if ho
had had moulds he would have been very succeseful. and there is a great quantity of
limuestone on the Riviére des Rochers on the banks of Lake Clear; islands in very great
umbers on the Great Slave Lake contain nothing but calcareous rocks. The

hIcuntain where Fort Rae is built, and our Mission of St. Michel (the same place) is
Al built of limestone. You find limestone ail along the Mackerzie River. Granite
la very abundant throughout.

69th Question:-A. We have noted here and there a good many springs-warn
springs in winter, of which the water is glacial in summer ; I am not in a position
to pronounce as to the properties of these waters.

70th Question :-A. The mouths of the Athabasca, Peace, Salt and Great Slave
Laake Rivers are places where the imperial birds (outardes) the grey goose, and the
'White goose, large and small, and the swan, prefer to stop to fatten themselves. They
are there in such numbers sometimes in the spring and the autumn that you can hardly
Sleep when you camp near them. This is particularly so in the west part of Lake
Athabasca and in the meadows and level places in the neighborhood and on the
borders of Lake Clear, where these fowl are abundant, as well as ducks of all kinds.
These fowl remain there nearly six weeks each spring and as long in the autumn.
'The dncks pass all summer there.

71st Question :-A. The outardes, the grey goose, white goose (large and small)
SWans, ducks of numerous species and varieties are of great value there and con-
stitute the greater part of our food in the spring and the fall. These fowl are very
Xutaerous. The number of them is incalculable.

72th Question .- A. In reply to number 70 I have already mentioned some
places where these fowl stop, but I might also mention the Mackenzie River where
it leaves Great Slave Lake. Little Lake, a few miles from our Mission Providence,
Falt River Mouth, and the mouth or the confluence of the Hare Skin River, Aretie
circle, and in fact on the shores of Hudson Bay and the Arctic Sea these fowl pass
the summer.

73rd Question :-A. These geese and outardes live on the sand banks or the
gravel beds along the rivers, and about the lakes and in the submerged prairies, or

Jrairies which have been submerged. When these fowl reaclh us either from the
hoýrth or south they are thin, but after fifteen days they commence to be very fati
tad betore their departure tbey are still more so.

74th Question:-A. I cannot remember exactly when the birds reach us in the
%pring. The swans arrive first and are the last to leave us. The outardes, geese
and ducks reach us in the spring from the 8th ta the 15th April. They return after-
Wards just before the ice takes in, the first weeks of October. Naturally they arrive
A little later at the north and in returning are from 8 to 15 days later.

75th Question :-A. I have no remark to make on this question.
'l6th Question:-A. In the neighborhood of Lac la Biche, and on the shores of

peace River, and for a distance through these territories and in parts, there is an
aibndance Of petit poire (saskatoon) and of choke cherries. The petit poire are found
also n the Athabasca country (on the shores of the lake and on the islands), and
along the Mackenzie River, at least to Fort Simpson. They are also abundant on the
soUth branch of the River des Liards and some at the confluence of the two rivers,
Jast at Fort Simpson. Straw berries, raspberries, gooseberries, currants and black
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currants are in great quantities in places throughout. The cranberries literally
cover the earth in a good many places. They are very aban lant in the poor lands
-marshes and sandy lands amongsit the little balsàams and spruces or where the
pines grow, that are called " cyprus " in many parts.

TEMPERATUIE at Good Hope (Aretic Circle) on the Mackenzie River, indicated by a
centigrade thermometer, during the months of October, 18L-5, to 4th June,
1886.

"" - I.;

Day of Month.
Q O j

Deg. of
De ,of Deg. of Deg. of Deg of Deg. of Dei. of Deg.of Deg. of heat

cold. cold. cold. cold. cold. cld. cold. co1d. &ken
3 p.m.

1 ........................ 2 10 23 46 50 20 12 il 28
2 ....................... 1 7 19 45 48 30 14 à 29
3 ............ .......... 2 15 18 39 49 35 20 il 37
4 ........ ............... 4 13 17 43 39 25 26 14 21
5 ...................... 8 18 13 46 43 28 1.
a ..... .................. 4 20 21 46 35 20 24 15
7 ....................... 7 25 14 30 33 22 20 10 ......
8 .................. 4 26 24 24 40 30 24 5
9 ... ,..... .............. 4 24 27 22 44 31 15 6

10 ...... .................. 10 27 18 27 52 45J 14 8
il ......... ........ 7 24 21 18 47 35 8 b
12 ....... ......... .. 4 23 22 30 41 39 9 18
13 ...................... il 26 32 37 50 40 19
14 ...................... 4 33 27 25 40 35 14 9
15 ........ ...... 4 27 28 33 32 42
16 ....................... 3 16 32 22 28 40 il 2
17 ...................... 12 24 33 33 28 37 l3 9
18 .......... .......... 8 27 31 27 41 35 l.
19 .............. ....... 7 26 28 40 39 33 18 1 +
20 .................. .... 9 18 44 41 33 15 +
21 .................. 4 29 44½ 28 27 30j la + 5
22...... .............. 6 30 44 b* 44 28 17 +3
23 ....................... 12 27 40 25 42 27 15 0
24 ... . 27 26 26 28 44 27 il + 1 at3pans
25 ....................... 15 34 24 30 32 34 14 +6 22
26 .... ................... 20 29 35 39 27 28 16 +7 22J
27 ........... ......... 22 30 26 38 28 14 131+I 20
28 .......... ............ 18 27 28 41 32 4 12 +ô 20
29 ....... ...... 14 24 38 45 24 6 il +6 23
30.......... 12 27 48j .44 .. 9 ...................
31 ..... 12i 27 47 49 ........... 5 ......... +10 26

West wind.

Days ofMonth.For the Month of January, 1887. Dgeeo oa

Day. ofeg.nof Der.e of heat,

1 ...... 0000...... ........................... 36
2......................................... ........... oe .... 42
3......................................... 0 44
4...........................s*...eee ............... . ... e 44à

6..oo........................ ....... s....... ........ 32 4
6 ............................................ ........ 2

8 ........................................ 18
c.....ol. o a....kn a

12.........1 ................................... ..34

14 8 .......
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Days of Month. Degrees of Cold.
13............................................................................. 33
14................................................... . .......... .... ....... 35
15................................................ 31
16................... ............... ,............ 28
17............................................. 39
18....... ........................ ............... 42
19 .................................................... 46
20........... .................................... 48
2L................................................. ....... 53
22........................ ................................................. 48
23......................................................... 41
24 ................................................................. 46
25............................................................................ 39
26.................................................... 37
27 ......... ...................................... 44
28................ ............................................... ........... 52J
29..... ....................... .................. 53
30............... .............................................................. 51
31................................. ............................................ 41

N.B. The degrees of cold were observed at 6.30 a.m., but I should remark
that from the first of November to the 11Ith January, the time during which the Sun
does not rise at Good Hope, the temperature is about the saine at midday as at maid-
Ilight.

2nd. Rev. Father John Seguin entered in a note book all the degrees of temper-
ature dur ing 27 or 28 years. If the Senate wish to have them I cn ask the Father
for them, but as it would be a long job to copy the whole of them, [ suppose that the
good Father, who is very poor, would like to receive some recompense for his trouble.

3rd. I have not kept account myself of the degrees of heat in summer, but I am
able to say that it is excessively hot; and the further one goes towards the north the
Warmer one finds it becoming; and that heat laste the 24 hours of the day without
sensibly diminishing in its intensity from 10 p.m. to 3 a.m.

ISIDORE CLUT, O.M.I.,
Bishop of Arindele.

17th April, 1688.

The following information was sent by Frank Oliver, Esq., of Edmonton, editor
Of the Edmonton Bulletin, to the chairman of the Natural Food Produot Committee
of last session, but received too late for insertion in Report:-

The following information has chiefly been acquired from Murdock McLeod, of
Edmonton, who spent the years '62, '63 and part of '64 in the Hudson Bay Company
Service at Fort Anderson, since abandoned, east of the Macaenzie and about eighty
niles up the Anderson River from the Arctie coast. In the summer of '63 he accom-
Panied an expedition undertaken on behalf of the Smithsonian Institute, along the
Arctic coast from the mouth of the Mackenzie to that of Coppermine River. In '65
he was at Fort Liard.

The muskox is the chief inhabitant of the barren grounds which occupy the
ilmneunse triangle north-eastward of the Mackenzie basin to the shores of H udson
Bay and the Arctie Ocean. The animal is very similar to the buffalo in size and
shape, but fur is finer and longer, almost dragging to the ground; the horns are of
Solnewhat different shape, and the boss or hump over the shoulder is nearly two
foet high, and the flesh bas a disagreeable musky flavor, especially from December
to February. The Indian does not kilI them for food unleus there is no deer. A
bull which Mr. McLeod helped to kill weighed 1,400 pounds dresed, and the robe
rneasured 15 feet from nose to rump. They are found generally in bande of ten to
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forty. In summer they range on the barren grounds and in winter come into the
northern edge of the woods. They live on the moas which covers the barren grounds
and are able to root it from under three feet ofsnow. Some winters they are scarcer
than others, but why is not explained. Wbether they have merely changed their
wintering place or have really lessened in numbers. The barren grounds on which
they roam are vast hillocky plains of clayey soit, honeycombed on the surface in a re-
markable manner, and overgrown by an Arctic moss of a creeping variety. There-
mre no shrubs% willows, grass or other vegetable growth, except the moss, which fur-
niehes the food of both the musk-ox and the jumping deer. The jumping deer,
sometimes erroneously called the reindeer, are the principal food of the Indians and
Requimaux who inhabit the outskirts of the barren grounds. They are a small deer,.
of a dim color, with branching horns ; a large one would dress perhaps 100 pounds,
They are found in herds of thousands and range in the barren grounds in the sum-
mer, seeking the edge of the forest in the winter. They are killed chiefly while
crossing streams or the narrows of lakes in their migrations by men in caroes armed
with spears. Tbey are not found very far south of the northern limit of the forest.
Some aeasons they are scarce, as well as the musk-ox, but why is not known.

The mooFe, too well known to need description, is found all over the forest
region to the edge of but not going into the barren grounds. They are most plenti-
ful in the bard region west of the Mackenzie. They go in small herds of six or a
dozen and weigh from 600 to 1,000 pounds of dressed meat.

The elk, also well known, ranges in the same country as the moose, but not quite
so far north or east. The bard region is probably the northern limit of the elk coun-
try, and they are chiefly found near the mountains.

The w(od buffalo exists in small numbers in the open country between the Lower
Peace and Great Slave Lake Rivers extending westward from Great Slave River about
Salt River, in latitude 60, and also between the Peace and the Athabasca. They are
larger than the prairie buffalo and the fur is darker; but practically they are the
same animal. The herds are doubtless small, and it is probable that the Indians do
mot carry on an indiscriminate slaughter against them, but aome buffalo meat is
brought in every winter to the Hudson Bay ports, nearest the buffalo ranges. Mr.
.McLeod says that in the winter of 1865 ho helped to kill a large buffalo bull on the
Nahanni Mountains west of Fort McLeod, but it seemed that he must have wandered
from some other part of the country or the Indians in that locality did not know
what it was and were afraid of him. He was killed in February and was in splendid
condition.

Bears, black, brown and grizzly are found as far north as the woods extend,
but ai e not numercus along the Rocky Mountains, in the Peace and Liard River
regions where they constitute an important item of the Indians' food supply,
especially in Peace River. This is proof of the abundauce of berries there.

The beaver is also found all over the wooded country, but is not plentiful in the
very far north; and on north-east near the barren grounds; it is also important as an
article of food.

The rabbit is, of course, found all over the wooded country, and is subject to phe-
momenal increase and to phenomenal scarcity. Year after year they increase until the
country is fairly overrun with them. The Indians can live well enough in rich years,
for even blind men can kilt enough for themselves. The lynx which live on the rab-
bits and which the Indians eat, as well as all the meat.eating fur-bearing animals, in-
crosse greatly during rabbit years. Therefore wben rabbits are numerous the In-
dians have during the winter comparative abundance. Then the rabbits decrease
unsccountably, more rapidly than they increase. One great supply of winter food,
is cut off from the Indians themselves and from the fur-bearing animals as well,
which soon become scarce, either through migration or death, consequently wheln
rabbits are scarce times are doubly bard with the Indians. Sometimes an abund'
ance of deer makes up for a scarcity of rabbits, but occasionally both deer and rabbit&
are scarce; thon the Indians starve.
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Water-fowl, are plentiful beyond conception in the northern lakes of the Mac-
kenzie Lakes and on the Arctic coast in the summer season, and furnish a bundance
of food to the Indians while tbey remain.

Fish abound in al the lakes of running water, and the fisberies of Lake Atha-
basca, Lake Slave at d Great Bear Lake are at least as valuable as those of the St.
Lawrence chain, wbile thousands of smaller lakes, especially esst of the Mackenzie,
are stocked witb fish as well. The available fish supply alone is more than sufficient
to supply ten times the present population of the Mackenzie region.

Berries of various kinds are the only considerable natural food product of the
Mackenzie River country. They are plentiful in their season tbrougbout the whole
of the wooded region wbich extends to within 100 miles of the Arctic coast.

The blueberry is the mest Iplentiful and is found tbrougbout the whole region,
it resembles the huckleberry of the east; the blackberry and moesberry core next
in quantity in the far north. The former is not the blackberry of Ontario, and the
latter somewbat resembles the strawberry. From the Liard River south to the Sas-
katcbewan, tbe raspberry, strawberry, Paskatoonberry, gooseberry, bigh and low bush
eranberry, chokeberry, and black and red currant flourish, as well, besides numerous
minor varieties of berries. The Peace River country is especially noted for its
abundant supply of berries of excellent quality.

Although berries of all the kinds mentioned are plentiful in the upper Saskatch-
ewan, Indiens ueed formerly to travel to Peace River some 250 miles to avail them-
selves of the supply there. In some years they are much more plentiful than in
others, in plentiini years they form an important item of tbeIndians' food. There
is every reason to believe that the varieties found here which are cultivated profit-
ably in other countries could be as eatisfactorily cultivated here, at least trom the
61st parallel southward between the main streams of the Mackenzie and the Rocky
Mountains.

The very large number of bears found in this region. particularly in Peace River,
is the best possible proof of the aburdance of berries. Poesibly the wild turnip and
carrot are found in Peace River as well as in the Saskatchewan, but tbey do not in
their present state furnish any appreciable supply of food to the natives.

A word regarding cultivated food producis may Dot be out of place. Successive
years of experiment have demonstrated the practicability of the growth of wheat,
barley, oats and potatoes, at Dunvegan, Vermillion and Chippewyan, the two latter in
latitude 58J. Mr. Murdock MUcLeod, at present a resident of Edinonton Settlement'
States toat in the summer of 1865, while in the Hudson Bay employ, at Fort Liard.
latitude 59î, he Fowed about three acres of wheat on 26th of May, this was in the
stock on August 1st, it was good grain, though somewhat smutty and had not been
frosted; barley sowed at the same time did equally well, also potatoes.

During several summers' reiidence at Fort Liard be never saw summer frost; he
also states that at Fort Simpson, in latitude 62f, wbeat, barley, potatoes bave done
Well. This is borne out by the statement of Rev. Mr. Spendlove, missionary at Fort
Simpson, except that in 1887 the barley was frosted. Captain Smith who built and
sailed the Budson Bay steamers "Graham " and " Wrigley " and sailed the latter to
Witbin 100 miles of the Arctie Ocean in 1887, states that at Salt River, latitude 61,
are small settlements of balfbreeds, who bave borses and cattle and grow barley
Wheat and potatoes; he saw potatoes and barley growirg as far north as Fort Good
Bope, on the Mackenzie, north of the Arctic Circle.

The following letter was received from Mr. Donald Rose, to be forwarded to the
Chairman of ast year's Food Committee:

1st. I bave travelled most of the northern part of British Columbia to the head-
Waters of Peace River, and through the Rccky Mountairs on ibat river to its junc-
tion wita Smoky River by way of Lesser Slave Lake and Old Fort Assiniboine to
-oeadmonton and down tae Saskatchewan River to Lake Winnipeg. I have been a,
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resident of Edmonton for over fifteen years and ara partially familiar witb nearly
the whole North-West.

Birds. -Mr. Moberly's list with addition of pigeons which are sometimes caught
with nets in this vicinity, and further east by the score. Blackbirds are also very
thick at certain times.

Fis.-In addition to Mr. Moberly's list there is the chab in Peace River and
its tributaries and in the British Columbia streams.

The unknown fish, a kind of chab, in-the lakes and streams around Fraser Lake,
British Columbia. These fish are full of bones and have their ribs just underneath the
skin, very tenacious of life, as they will jump out of the hot pan after having been
dressed and their head cut off.

Ling or loche, a species of cat-fish, very voracious, ail rivers and lakes in British
Columbia and North-West, more especially the Mackenzie River where it forma quite
an item in the food supply of that district.

The Arctie or blne trout.-This is a very nice shaped fish, with no resemblance to
a trout; will average a little over a pound in weight. A mouth like a whitefish and
will not take bait-in rivers and streams flo*ing into the Aretic.

Animals.-Mr. Moberly's list with these commenta and additions: The wood
buffalo exista in the localities named; about 1870 one was killed as far west on Peace
River as Fort Danvegan. They are quite différent from the prairie buffalo, being
nearly double the size, as they will dress fully seven hundredspounda. Their fur is
longer and finer than the common buffalo and more resembies that of the muask ox.
They subsist on mos. and brouse.

Both the large and small reindeer aré found in thé east of the Rocky Mountainis
in this latitude, the large size dressing three hundred pounds and over ; and thé
amall size about one hundred and twenty pounds.

Rabbits are very numerous at times in the North-West, but they periodically
die out from a disease of the throat. I may say that the prairie chicken dies off
similarly in periode of about seven years.

Lynx,-This is a very agreeably flavored fleash, resembling a chicken in texture
and flavor.

Porcupine.- Rocky Mountains and vicinity ; also in the woody parts of Alberta.
Flesh superior to beaver.

Badger.-All over the North-West prairies.
Plants.-Lamb-quarter is found in ail cultivated plots through this part if the

North-West. It bas a flavor nearly equal to spinach.
. Wild Parsnip. -The young root of this plant is very good eating; the old roota

are poisonled ; the seed stalk, when youing, resembles celery in dlavor.
Birch.-The Sap of this tree is used faither north by the natives to make

syrup of.
Whitefish is by much odds the best fish with which to stock and restook the

smaller lakes of this part. Trout, pike and pickerel require other fish to fead ipon,
but will exist much better in streamsthan in lakes.

1 have the honor to be, sir,
Your obedient servant,

DONALD ROS&
The Honorable JOHN SRULTZ,

Chairman of tbe Committee on the
Natural Food Products of the North-West, Ottawa.
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OTTAWA, Thursday, 19th April, 1888.
The Committee met at 11 a.m.
The following letters were read:-

Mr. S. J. DAwsoN, M.P., Ottawa. PORT ARTHUR) l5th April, 1888.
Mr Dzaa Si,-I notice that a Parliamentary Committee are making enquiries

concerning the resources of the Great Mackenzie Basin. They cannot do better than
to communicate with the Rev. J. B. N. Genin, Post Office Box 1236, Duluth, Minne-
sota. I have had some long conversations with him on that very subject, and some of
his accounts are most interesting and marvellous. Father Genin bas penetrated all the
north and north-west of Canada as a missionary priest for 20 yearsl He made his
way quite to the mouth of the Mackenzie River ana stayed in that noighborhood for
two years. He is educated, intelligent, discreet and observant, and I consider him
quite reliable.

He will be here at Port Arthur in about three weeks from now.
Not being acqainted with any of the Committee, I venture to notify them through

yourself, if you will have the kindness.
Yours respectfully,

EDWARD A. WILD.

BIsHoP's COURT, WINNIPEG, MANITOBA, 4th April, 1888.
DAR Dia. SCHULTZ,-I received what you sent me the other day, and this

afternoon I received the questions from the Committee. I regret that I cannot be of
any service to the Committee as I have never been in either the Athabasca or the
Mackenzie River District, and have no definite information to give. I have replied
to that effect.

With kindest regards,
I am faithfully yours,

RKon. J. SCULTZ. 
IR., RUPERT'S LAND.

COLBORNE, ONT., 16th April, 1888.

DEAa DooToR SCHULTZ,-I duly received your esteemed favor of the lOth inst.,
accompanied by the list of questions referred to regarding the Mackenzie Basin.

As I never visited at any of the Hudson Bay Company stations in that region,
naor in fact visited the locality in question, any information I might be able to give
You would only be second hand, and, therefore, not reliable for the object in view.

Most of my time in the Hudson Bay service was spent in the Eastmain coast of
the Hudson Bay, from Albany on the west coast to Fort George on the'east coast.

I regret I cannot assist you in the laudable object you have in view in bringing
into notice the vast tract of country embraced in the Great Mackenzie Basin.

1 have carefully read all that has appeared in the papers lately in connection
With your Committee, including Mr. W. J. Christie's evidence. Wishing you all

Believe me to remain
Yours sincerely,

G. J. McTA VISH.
-Ron. Doctor SCHULTZ, the Senate, Ottawa.
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Resources of the Gireat Mackenzie Basin.

UNITED STATES CONSULATE, WINNIPIiG, B.N.A., 14th April, 1888.
Hon. J. SCHULTZ, Ottawa.

Sin,-I have received the elaborate series of interrogations upon the " Resour-
ces of the Great Mackenzie Basin " propounded by a Ccommittee of the Senate of Can-
.ada, with your intimation as Chairman, that any response which I am enabled to
make will be indulgently considered by your colleagues of the Cormittee. My par.
sonal experience is too limited for me to undertake more than a general expression
of opinion, fonnded upon careful investigation ot the extensive literature relating o
the subjects of the food products and other resources of Central and Western Canada.

The results of the enquiry at a previous Session of the Daminion Parliament up-
on the Natural Food Products of the Great North Western area of the continent were
so satisfactory-being in many respects quite in the nature of discoveries-that I am
mot surprised at the further investigation now in progress into the mineral and other
resources of the Sub-Arctic District of the Mackenzie Ba-in, and I will venture to
express the hope and belief that the Government of the Unitel States will follow the
territorial organization of Alaska soon to be consummated by the appointment of
Commissioners not only to assist in the determination of the boundaries, but f urther
to co-operate with the Canadian Government in the important investigations which
occupy the attention of the Committees of the Dominion Senate.

Let us first consider the range that these enquiries take geographically. Open
map of North America and trace the area enclosed between longitudes 100 and 170
west of Greenwich, and latitudes 50 to 70-a fourth of the coutinent-embracing
the Canadian Provinces, present and prospective, of Manitoba, Assiniboia, Alberta,
Saskatchewan, Athabasca and British Columbia, and the American territory and
the future State of Alaska. How little conception have we from present develop-
ments, of what the twentieth century will witness over this vast realm of nature.
It will assist our prophetie vision to compare a less area on the map of Europe iden-
tical in climate and other natural manifestations. Trace 60 degrees of longitude-50
east and 10 west of Greenwich-and from latitude 55 to 70, and mark the relations of
lhan to earth. The European parallelogram of 15 degrees of latitude to 60 of longitude
(the American division is 20 by 70) includes Scotland, Danmark, Norway, Sweden,
Finland, Lapland and the northern moiety of Russia in Europe, represented by the
cities of Glasgow, Edinburgh, Bergen, Copenhagen, Stockholm, St. Petersburgh, Mos-
cow, Nijni, Novgorod, Karan and Archangel.

Of this great north land of Europe, especially its eastern and continental division,
I may be permitted to repeat my own language, published at Columbus, Ohio, in
1856. " The northern limit of rye is 65 degrees, of barley 67 degrees, and oats even
further north. Wheat is cultivated in Norway to Drontheim, latitude 64 degrees, in
Sweden to latitude 62 degrees, in Western Russia to the environs of St. Petersburgh,
latitude 600 15', while in Central Russia the limit of wheat cultivation appears to
coincide with the parallel of 58 or 59 degrees. It is well understood that the growth
of the cerealia and of the most useful vegetables depends chiefiy on the intensity and
duration of the summer heats, and is comparatively little influenced by the severity
of the winter cold or the lowness of the mean temperature of the year. In Russiaas
well as in Central America, the summer heats are as remarkable as the winter cold.
The northern ejiore of Lake Huron has the mean summer heat of Bordeaux in south-
.ern France, or 70 degrees, Fahrenheit, and Cumberland House on the Saskatchewan
exceeds in this respect Brussels or Paris."

I can add nothing to the demonstration by innumerable explorations and report,
that the navigable channels of the Mackenzie and the Mississippi are connected by A
territory of 1,500 miles in extent, north-west of St. Paul, Minnesota, having an aver-
age width of 800 miles (1,200,000 square miles), which is substantially identical in
elimate and natural resources. There is a great variety 0f illustrations, but I shail
limit myself to a fiower. The prairie' firstling of the spring has the popular desig-
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nation of " crocus," but it is an anemone.- 1. Patens, the purple anenvone, the word
flower, butI prefer the children's naine suggeited by its soft furry coat, the " goeling "
ilower-which, with its delicate lavender petals, is fully ten days in advance of other
Venturesome spring blo4soms. It is often gathered on the Mississippi bluffs near the
Falls of St. intbony on the 15th of April. It appears simultanoously on the dry
elevation near Winnipeg It was observei even earlier, on the 13thof April, during
the Saskatchewan campaign of l885, and is reported by Major Butter, in his Wild
North Land, as in profusian on Peace River, 1,500 miles from St. Paul on the 26th
of April even 1,000 miles beyond on the Yukon, within the Arotie Circle. Arch-
deacon Mucdonald, a missionary of the Church of England, has gathered the fiower
On the 14th of Kay. Equally significant as this delicate herald of the spring, are
the records of ice obstruction in rivers-their emancipation being simultaneous
from Fort Smelling, Minn., to Fort Vermillion, &thabasc.a.

Appreciating highly the scope and value of the Parliamentary Commission
Whose circular has called for the above acknowledgment, I will venture to repeat the
results of a special enquiry into the capacity for colonization of the valleys of the
Athabasca and Peace Rivers between latitudes 54 and 60 and longitudes 110 and 120
and an additional block of territory on the headwaters of the Liard River from lati-
tude 57 to 60 and longitude 120 to 125; these streams being the most southern
tributaries and indeed the sources of the Great Mackenzie.

The southern moiety has been carefully explored by Prof. George M. Dawson,
of the Canadian Geological Survey, and is properly oalled Athabasca as comprising
iost of the affluents of the river of that name. H1e estimates its area as about 31,550

Square miles, and adds that " by far the largest part may be classed as fertile, with an
average elevation above the sea of little over 2,000 feet." In respect to the Peace River
country, or the northern portion of the District of Athabasca, Prof. Dawson says that
the ascertained facts leave no doubt on the sufficient length and warmth of the season
to ripen wheat, oats and barley, with all the ordinary root crops and vegetables. The
whole region is characterized by Archbishop Taché of St. Boniface in his " Sketch
-of Northern America," in terms far more favorable than he employs with referenoe
to the douthern Saskatchewan districts. He speaks of " a fertile country, very well
Suited to colonization " on the Athabasca, and remarks that the valley watered
by the Peace River " cannot but become peopled." Even more specifie has been the
testimony of early traders and travellers. Sir Alexander Mackenzie, as far back as
1787, saw at a trading station of Peter Pond, on the Elk or Athabasca River, "as fine
a kitchen garden as he ever saw in Canada." Mr. William McMurray, an officer of
the Hudson Bay Company, informed me that at post established by him in latitude
56, longitude 111, h. obtained good crops of wheat, barley, oata and ail garden vege-
tables. Sir John Richardson states that wheat is raised with profit at Fort Liard,
latitude 60 degrees five minutes and longitude 122° 30', but with an elevation above
the sea of only 400 or 500 feet; while Mr. Robert Campbell, a retired officer of the
Hudson Bay Company, who founded Fort Halkett nearer the Rocky Mountains in
the valley of the Liard River, reports an experiment of cultivation equally successful.

When, therefore, in 1879, I became solicitous, in answer to hostile criticism in
11ifluential quarters, to remove all reasonable doubt of the comparative mean tempera-
tares at the interior points of Central British America and my inferences therefrom
in respect to the extension north and west of cereal production, I communicated
.Iith Rev. A. C. Garrioch in charge of a mission farm of the Church' of England at
lort Vermillion on Peace River, latitude 59o, longitude 116° ; with Richard Hardisty,
hsq., long an officer in charge of Fort Edmonton on the Saskatchewan River in about
latitude 540, longitude 1149, and P. F. Laurie, Esq., editor of the SaskatcAewan
kerald at Battleford, in latitude 53, longitude 109, and received and was able to
distribute most satisfactory samples of wheat, barley, oats and pease from the locali-
ties of the crop of 1880.
. In respect to the Peace River grains, I beg leave to communicate some explana-

ti6 on communicated to me by Mr. Garrioch. " The wheat sent you " he wrote
does not do justice to Peace River, for the summer last year was a most unfavorable

151

-1 Victoria. Appendix (No. 1.) A. 1888



one, the rainfall being double what we have during an oidinary season, the conse-
quence of which was that the straw grew too rank and the wheat from which my
sample was taken lay on the ground under drenching rains for some time after it had
been eut until it was partially damaged. At any rate I have never known poorer
wheat raised in Peace River than we had last year." A better sample sent by Mr.
Garrioch was from a mission station on Peace River opposite the junction of the
Smoky River, nearer the Rocky Mountains and in a situation of greater altitude
than Fort Vermillion, but 200 miles west of south-a locality 1,500 miles
north-west of St. Paul or about two thousand miles from Chicago. Of a package of
barley-a hulless variety, the seed of whicb was from Holland, from Fort Vermillion
of Peace River, Mr. Garrioch wrote " for the barley no apology is needed. I gave
the Roman Catholic priest at this place a bushel of it this spring, and wishing to be
on the safe side weighed out 50 lbs., but on coming to put it in his bushel measure
there was about two inches more required to make the proper bulk."

In corroboration of these specific statements, I find in the Mssion Field of 2nd
January, 1882, a London :nonthly publication of the Society for the Propagation of
the Gospel, an abstract of a report of the Rev. W. Bompas, Bishop of the Church of
England in the Athabasca and Mackenzie Districts-his diocese comprising the cen-
tre Aretie watershed of British America, of which the following extracte are pertin-
ent : " The excellence of the land in the Peace River country for farming purposes
ie well known; the soil is rich and productive, and the climate most salubrious." A
mission station is established at Fort Vermillion under the charge of the Rev.
Arthur Garrioch and a church is fast approaching completion. Other mission
stations have been started at difforent parts of the river, and in 1878 a mission farm
was begun which the Bishop hopes will in time obviate the necessity of procuring ail
the supplies of flour, &c., from Red River, the expense of which from heavy freights.
is so great that every bag of flour by the time it reached the missionaries north of
Athabasca costs upwards of £5. But even more remarkable is the Bishop's testimony
of the cultivation at Fort Simpson on the Mackenzie River in latitude 61° 50'. " The
Englisb school master at Simpson " he adds, " has made successful experiments of
farming in that northern region and through his energetic labors a good crop of
barley was raised in the mission fields; also some wheat and potatoes, beans, pease,
beet roots and other vegetables.

I will now endeavor in a few words to indicate the causes in my judgment for
this remarkable north-western extension of cereal productions.

1. Reduced altitude.-The Union Pacifie Railroad crosses the dome of the
continent near latitude 40 with its highest elevation at Sherman of 8,000 feet, and
with an average of 5,000 feet for fifty miles eastward from the Rocky Mountains.
This piedmont on the route of the Northern Pacifie in or near latitude 47 in Montana
is reduced to an average of 4,000 feet; on the south branch of the Saskatchewan in
latitude 51 for 3,000 feet; in the Athabasca dihtrict, latitude 55, to 2,000 feet, and in
the valleys of the Peace and Liard River, latitudes 56 to 60, to 1,000 feet-until, sub-
siding north-eastwardly, the plains connect with the navigable channel of the Mac-
kenzie at an elevation of only 300 feet above the Aretie Ocean. This difference of
altitude is equivalent to 13 degrees of latitude, considered climatiolly.

2. Pacific Winds.-Tbe Utah Basin, a plateau 800 miles in width, at an elevation
of 5,000 feet, between the Rocky Mountains and the Sierra Nevadas, making a total
mountain barrier of 1,400 miles, excludes the moisture of Pacifie winds from the
central areas of the continent, while the interlocking valleys of the Columbia and
the Missouri on the route of the Northern Pacifie Railroad and of the Fraser and
the Columbia Rivers with the Saskatchewan on the route of the Canadian Pacific,
facilitate the ingress and ameliorating influence of the Chinook or West wind of the
Pacifie coast to the eastern piedmont of Montana, Alberta and Saskatchewan, but it
is only in latitude 55 to 60 that the remarkable physical effects occur of the Peace
and Liard Rivera rising in the western slope of the Rocky Mountains and breaking
through its barrier on their courses to the Mackenzie, after interlocking at their
sources with the Skeena and the Stickeen.
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3. Summer Moiture.-As a corollary to the foregoing facts of reduced altitude,
and the inter-collation of the Pacifie moisture, I am eatisfied that there is no necessity
of irrigation north of latitude 50°. In the north Saskatchewan, Athabasca and
Peace River districts there is much evidenoe that the summer rainfalls, without,
being excesive, still exceeds the average of Manitoba and Minnesota.

4. Solar Beat.-On this subject I avail myself of a very intelligent statement of
Prof. G. M. Dawson, of the Canadian Geological Survey: "lIn addition to thefavor-
able climatic conditions indicated by the thermometer, the length of the day in sum-
rer in the higher northern latitudes favors the rapid and vigorous growth of
vegetation, and takes the place to a certain extent of heat in this respect." This
hbas been supposed to be the case from the luxuriance of vegetation of some northern
regions, but Alphonse de Candolle bas put the matter beyond doubt by subjecting it
to direct experiment. In latitude 56°, which may be taken as representing much
of the Peace River country, sunrise ocourS on 20th June at three hours twelve
minutes ; sunset at eight hours and fifty minutes, while six* degrees further south
in latitude 50, which may be assumed to represent Manitoba, sunrise occurs on the
same day at 3 hours 49 minutes, sunset at 8 hours 13 minutes, the duration of sun-
light in the first place being 17 hours 38 minutes, in the second 16 hours 24 minutes,
or one hour and a quarter in excess in the northern locality.

5. .Maximum of Fruct:fication.-Over the vast north-western territory, reaching
from St. Paul in latitude 45 to Fort Liard in latitude 60-a region of rigorous
Winters, cool, moist springs, and dry but intense summers -the undue luxuriance of
stem and foliage is checked in the tiret stage of growth greatly to the advantage of
the fruit and seed. This vigor given to vegetation in cold climates by the rapid
increase and prolonged action of summer heat has been often observed, but has been
best formulated by Doctor Forry.

Samuel Forry, .D., a physician and medical writer, born at Berlin, Pennsylvania,2 3rd June, 1811, died 8th November, 1844, University of Pennsylvania, 1835. ie
was ton years in the United States army as assistant surgeon and was engaged in the
Plorida war, afterwards practised in New York city. He contributed many articles
to medical journals, originated and conducted for two years the New York Journal of
3 icdicine, and in 1844 received from Harvard University the Boylston prize for the
best essay on the Protecting power of Vaccine. He published "O limate of the United
8 tates and its endemic influences," 8vo, N. Y., 1842. "Meteorology," New York,
1843.-Drake's Directory of American Biography.

He states as a universal fact " that the cultivated plants vield the greatest pro-
ducts near the northernmost limit at which they wili grow. His illustrations embrace
nearly every plant known to commerce andusea either for food or clothing. Cotton, a
tropical plant, yields the best staple in the temperate latitudes. Flax, hemp, &o., are
cultivated through a great extent of latitude, but the lint in southern latitudes forced
into premature maturity, acquires neither consistency nor tenacity; and we muet go
far north in Europe to find these planta in perfection. Rice is tropical, yet Carolina
and Florida grow the finest in the world. Indian corn is a sub-tropical plant, but it
racea the heaviest crops near the northernmost limita of its range. In the West
rnidies it rises thirty feet high, but produces only a few grains on the bottom of a

Spongy cob, and is regarded only as a rough provender for cattle. In the rich lande
of the Middle States it will often produce 50 to 60 bushels tothe acre, but in New York
ad in New England Agricultural Societies have actually awarded premiums for 125
bushels to the acre. Wheat is a more certain crop in New York, in northern parts of
Pennsylvania and Ohio and the Baltie districts of Europe, than in the south either of
turope or America. In the spring it is not forced too rapidly into head before it has

'timae to mature fully or concoct its farina. Oats grow in almost every country, but it
is in northern regions only or very moist or elevated tracts, that they fil with farina.
Suitable for human sustenance. Rye, barley, buckwheat, millet, and other culmiferous
Plants might be adduced to illustrate the above principle, for all their habits require
% tnore northern latitude than is necessary to their more growth. The branches are
an perfection only in northern or cool regions although they will grow anywhere. It
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is in the north alone that we raise animals from meadows and are enabled to keep
them fat and in good condition from hay and grass alone without grain. It is there
the grasses acquire succulence and consistency enough not only to mature animale
but to make the richest butter and cheese. The grasses which do often in the south
grow large enough are without richness and nutriment; in hay they have no sub-
stance, and when green are too marshy to fatten animals, the consequence is most
animais in the east latitude brouse from necessity and are poor and without size and
beauty which forces them to a rapid fructification before they have had time to cou-
coot their juices. The tube-rose, bulbous, and other roote, cultivated for human and
animal subsistence are similarly affected by climate and manifeet habits in corrobora.
tion of the above principle. The Irish potato, although from or near the tropies,
will not come to perfection but in northern or cool countries or in moist insular situa-
tions as in Ireland. It is in such climates alone that its roots acquire a farinaceous
consistence and of size, flavor and nutriment enough to support in the eminent way
in which they are susceptible animal life. In the South a forcing sun brings the
potato to fructification before the roots have had time to attain their proper qualifiea-
tions for nourish ment."-(Extract from an article upon the " Acclimating Principle
of Plants " in the American Journal of Geology )

So far, the suggestive illustrations of Dr. Forry, but I will venture to add a fur-
ther instance from the central wheat district of North America at its southern margin
in Southern Minnesota: seldom more than two well formed grains are found in each
cluster or fasicle forming the row; in northern Minnesota, Dakota and Manitoba
free graine become habitual; and from heade of wheat brought to me from Prince
Albert on the Saskatchewan and Fort Vermillion on the Peace River I have separ-
ated fivewell formed graine from each cluster or group forming the head, which, as
I bave had several occasions to remark, is a decisive evidence that the perfection of
the wbeat plant is attained near the most northern limit of its succeseful growth.

6. Fall ploughing for wheat. I append to the foregoing summary of the suc-
cessful conditions of wheat culture, a brief reference to the preparation of the soil, if
nmot the sowing of wheat in the late autumn. The only instance of injury from front
are where invaluable time is lost in the spring by a neglect of the practice now
universal in Minnesota and Dakota of fully preparing the ground for the seed in
autumn, which can be supplemented with entire success in the Saskatchewan and
other northern districts by sowing spring wheat subeequent to the 15th October. in
1880 Hln. A. G. B. Bannatyne, of Winnipeg, sowed all the varieties of spring wheat
exhibited at the Provincial Fair of that year in his gardon on the 2nd November,
none of which failed to germinate in the following spring (although a mild open
winter would be fatal) anid all were harvested by the 8th of August.

The subject of animal development in high northern latitudes I will not under-
take to discuss, but hope to be indulged in citing the experience of Eropean Russia
-especially in the districts north of Moscow-in respect to frosts. Neither the Pro-
vince of Manitoba nor the North-West Territory of Canada within latitude 60° present
conditions more adverse than the interior of Russia, or the contiguoue districts of
Siberia and Central Asia which are equivalent in latitude and other physicalrelations.
To those regions, apples, pears, cherries and plume have been carried by civilised
man in hie migrations from milder climates northward, with gradual changes in the
constitution of the trees until the above named fruits are successfully grown at and
beyond the latitude of Moscow six degrees north of Winnipeg. Maltebrun describes
a variety of apples grown at Kerusk as weighing four pounds, of a delicious flavor,
and keeping a long time. Another variety of apples grown in the vicinity of
Moscow, whioh was brought from China, is described as so transparent that when
held to the light the seeds in it can be counted. Adolph Erman, in hie travels
through Russia and Siberia in 1840 mentions with surprise that he found at Torxhok
on the road from Moscow to St. Petersburgh, north of latitude 57 and at Viadimix,
north of 56 degrees, that apples and cherries of a superior kind were extenaively
grown and sold at moderato prices. Sir George Simpson, late Governor of the
Hudson Bay Company, gives in hie overiand journey around the world an aooo*ut
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of his visit to Burnarl in Siberia, which is north of the little Altai Mountains
and of northern China, and mentions the cultivation of apples thora. In Dr. Clark's
travels in Norway and Sweden, published in 1838, thora is reforence to the excellent
apples, pears, plume, cherries and strawberries at Trondhgein in Norway in 63
degrees 20 minutes north.

In conclusion, I am sure that the Senate Committee, charged with such impor-
tant intereste, will pardon on my part an aspiration often expressed, that every en-
couragement may be extended to the great natural commerce botween the cotton
zone of the Southern States, the corn z)ne verging upon the great St. Lawrence
lakes and the wheat zone ranging as far north as in Europe.

I am, sir,
Your obedient servant,

JA RES W. TAYLO,|

FORT SAsKATCHEwAN, 27th February, 1888.

Sia,-Having seen by the public prints that you intend during the present
session of Parliament, to call for a Committee of the Senate to take evidence and
obtain information with regard to the extreme North-West, and the best mode of
obtaining access thereto, I take the liberty of sending you some information colLected
from persons who have travelled through the Rocky Mountain region, and also a
suggestion as to a cheap and serviceable route. The recent discoveries of gold on
the headwaters of the Yukon River have added importance to that country, and
if Canada intends to enjoy the benefit to be derived from them, an easy route muet
be devised which will enable minere to enter with sufficient supplies to enable them
to work during at least two seasons, and such route must commence and run througl
our territory.

A waggon road starting from hore or Edmonton to the head of Pally River, the
main branch of the Yukon, would fil the bill and bring under 800 miles in length,
of which 180 miles is alroady completed, and 200 miles may be claseed as light
prairie, and the balance 3b0 light timber, that is openinge and bluffs. This route
would run to the Athabasca Landing (90 miles road built), thence to Lesser Slave
Lake Post (160 miles), thence to Peace River (9) miles of road built), thence to Fort
llalkett, on the Liardi River (200 miles) thence to the head of Pelly River (200
miles). The distance sounds long, but fron the inforintion I have obtauied it seems
that in no part of the whole distance is the timber heavy, muskegs are few and short
and ail agree that the road is quite practicable.

The advantages of snob a route are obvious, when it oroesed the Peace River
and Liard River it would give command of those rivers, and in fact of tbe whole
Mackenzie River Basin, without having to pass the dangerous rapide on the Atha-
basca River, and the long traverse across Great Slave Lake.

It would would also be the cheapest route to the miner going to the Yukon or
the Cassiar Mines, in fact valuable mines exist on the Liard that have beau worXed
more or less ever since 1873. The miner going to the Yukon would be enabled
to reach the mining ground a month earlier than ha possibly could by the Pacifie
,Qoast route.

It costs a man going to the mines by the coast with two years supplies at leat
-$400, by this route it will not eost him more than $250, a differance of $150--quite
an item to a poor man.

By the coast route the miner's supplies muet be purchased in Duncan or Sitka,
inAmerican territory, and on coming out ho is likely to spend his money there,
thus depriving Canada of any benefit from the gold mining on ber own territory.

Again the Pelly River is navigable from :Houle Rapide, 25 miles from Pelly
Banks Post, to its junction with the Porupine River, 1,000 miles without a beoak;
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while on the other hand the Lewis River, down which minera from the coast must
travel, is broken by numerous rapide auid three lakes, out of which the ice does not
move until July.

As a fur country, the region opened up by such a road is unsurpassed on the
continent, and for that reason, doubtlese, strong oppositions will be made to its con-
struction.

The present cost of provisions on the Yukon is
Flour.................................. .. ....... 8100 per 100 lbs.
Bacon......,..............................20 "
Beans.................................. 250
Apples......................................................... 250

and other articles at like rates. By the above route a miner can lay down two
years' supplies for what it now coests him for 100 lbs. of pork brought in by the coast.
By the coast route the American trader profits, by the other the miner gets the bene-
fit and Canada the indirect benefit.

Trusting you will excuse my taking so muoh of your time.
I remain, sir,

Your obedient servant,
STUART D. MULKINS.

The Hon. SENATOR SCHULTZ, Senate, Ottawa,

OTTAWA, Friday, 20th April, 1888.
IsIDoa CLUT, O.M.I., Bishop of Arindele, called and examined.

By the Chairman:
25th Question:-A. I have never seen the barren grounds. What I have stated

here in this document is what I have heard of them. From the abundance of lichens
I should think that the country is rocky and strewn with boulders. The reindeer
country is generally gravelly or rocky.

Q. In your opinion will those grounds ever be of any use except as a range for
wild animais? A. Fish abound on the sea coast of the barren grounds, but the land
iteself can never be utilized. Some valuable minerais or precious stones, or some-
thing of that kind may be discovered there, but in my opinion that region will never
be a source of wealth to the Dominion.

By Bonorable Mr. Girard:
Q. Have you ever heard of the existence of valuable minerais in any part of the

barren grounds? A. I saw a man named McCarthy, at Fond du Lac, Lake Atha-
basca, who told me that he had discovered gold. but as he is not an educated man I
do not know whether he is mistaken or not. He says he will not show it to any-
body, but that he is almost sure that he has found a gold mine.

Q. Nobody bas brought to you specimens of gold, silver or anything of that
kind from that region ? A. No. In the Peace River and the Liard River certainly
there is gold in large quantities. It is found in the sand bars and I fancy that mines
will be discovered in the Rocky Mountains and that the gold is carried from that
part the same as in British Columbia, on the other side of the mountains. I should
imagine therefore that there are considerable veine of gold in the Rocky Mountains.
On the Peace River 12 or i 3 years ago minere made from $15 te 820 a day'wahing,
but in the winter and when the water was high they could not work and they
abandoned the mines. Gold is found in the sand bars on the Peace and on the Liard
Rivera. If the country were settled those mines might be worked to better advan-
tage, because the minera could find other occupation in the winter and when the
water was high. Certain)y if a railway were constructed to the mines on the Peace
River or the confluence of the Peace River and the Athabasca, the Dominion would
derive great advantage from the foresta, mines, fisheries and furs.
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By Bonorable Mr. Girard:
Q. Where should the railway be built? A. To the confluence of the Smoky

and Peace Rivers, or perhaps better to the mouth of the Clearwater, because there a
steamer could run as far as Fort Smith without obstruction. It would be advisable
to build a railroad about twenty miles long to overcome the obstruction to the navi-
gation at Forth Smith, and fron Fort Smith a steamboat could run to the Aretio
Ocean.

Q. Can the obstruction at the confluence of the Smoky and Peace Rivers at the
Hudson Bay Company's landing be easily overcome ? A. Yes.

By the Chairman :
Q. Supposing the railway were constructed and these improvements were made,

what trade would be derived from that country which would benefit Canada ? A.
All the country around Lac la Biche and up to Lesser Slave Lake on the Peace
River and the Liard River is saitable for settlement. Another source of profit is the
immense quantities of fish found in the great lakes, the Athabasca, Great Slave and
Great Bear Lake, and cast of those lakes there are many other great lakes which are
full of fine fish.

Q. What kinds of fish ? A. The most abundant fish are the whitefish, salmon
trout and speckled trout, the jackfish and the carp.

By Honorable Mr. Girard:
Q. la the Inconnu a good fish ? A. It is as good as the whitefish, but it is a

larger fish. It weighs from 8 to 25 or 30 pounds. The mouth is very small and the
fish feeds on worms. These fish are very numerous.

By the Chairman :
Q. You have mentioned that such a railway would carry all the agricultural

products of the district; you have mentioned also the fish of a great region : what
timber would they have ? A. We have large quantities of spruce. On the Liard
River, the south branch of which I have ascended often, and on the Peace River also
there are magnificent forests of spruce. The trees are from 80 to 100 feet high on
the islands. Spruce is also abundant on the Mackenzie.

By Honorable Mr. Girard:
Q. How large are the spruce ? A. From two to three and three and a half feet

in diameter. At a place called Big Island there are fine spruce trees to be had.
By the Chairman :

Q. What can you tell us about the supplies of sait, sulphur and petroleum-would
a railroad have large quantities of these things to carry? A. On the Mackenzie we
,have what we call the Sait River, where probably the finest sait in the world is to be
found. There is a perfect mountain of sait there. At the foot of that mountain along
the Sait River there are sait springs, the salt in which crystalizes in the winter, and
in the spring you can get heaps of the finest sait you ever saw at those places. A
short way from the springs if you remove the surface of the earth for a few inches
you will find large quantities of rock sait perfectly pure.

Q. The sait springs near Lake Winnipeg are perfectly pure in appearance and
yet the sait which comes from them is not so good as English salt, because it will
not preserve meat so long; is this sait on the Mackenzie of the same character ? A.
Generally we do not use sait for preserving our meat or fish, but I believe from
what. I know of the sait in the country that it is as good as any sait in the world.

Q. What about the sulphur and petroleum ? A. I have seen sulphur in several
places myself. On the Clearwater River these sulphur springs are very abundant.
Travellers use the water of these springs for medicine. It occurs most abundantly
at the south-west corner of the Great Slave Lake. There is a place there that we
Call Sulphur Point and in sammer or winter the traveller passing by it has to keep
his mouth shut so as not to inhale the fumes. It may exist in other parts of the
country, no explorations having been made that I know of for petroleum. If I were
a scientist 1 might be in a position to answer the question, but I am under the im-
ipression that petroleum must exist in some parts of the Mackenzie Basin.
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Q. My question refers to Mackenzie River pitch ? A. It is found in many places.
along the Mackenzie River where it is very abundant. It is also abundant at a point
on Great Slave Lake whiùh is called Slave Point, and near Fort Good Hope I know of
pitch being found. I know that it occurs at tbose places.

Q. Is there a large extent of country where this pitcb occurs ? A. Yes. I have
mot examined it carefully. Travellers who roquire to use it touch at the shore
where it is most convenient, and procure all they want. Very likely there is muchl
more of it at places distant from the tivers.

Q. Is there anything else in that country that could be exported if a railway
were built ? A. I have not men tioned the furs. The Mackenzie district is the finest
for country in the world, and the further north you go the finer the fur is.

By Honorable Mr. Girard :
Q. Have the far-bearing animals decreased much in nurmbers since you first

went to that country? A. No, I think mot. The beavers have diminished in num-
ber in the Peace River because the Americans come in there and kill a great many,
but nearly everywhere in the country, it is so extensive, I think in general the fur-
bearing animals have not diminisbed in numbers. The large animals such as the
moose, the reindeer, the buffalo and others have diminished in numbers since firearms
were introduced, but the fur-bearing animals have not. Foxes are sometimes dimin-
ished a great deal in numbers when poison is used to kill them. Ihe Government
ought to punish severely anyone who sets out poison.

By the Chairman:
Q. I may call the attention of the Comnittee to the fact that I have been able

to procure the Hudson Bay Company's list of furs offered for sale in London during
the year 1887; this is exclusive of Leipsie. I have taken two of the articles as an
illuhtration and I find that 154,000 beavers' skins were offered in London last year
for sale, and tbat they bronght-the prime beaver-49s. 6d. per skin, about $12 of
our money. The year before they were mot quite so high. This would represent.
at those prices $1,00,000 in beavers alone. In addition to this there is the other
article of which I have made up the numbers. We find that 2,500,000 musk-rats,
called technically here "M usquasb," were also offered for sale and brought from
four and a half per ce to eight and a hait pence each, also representing a large-
amount. It is quite evident from this that the returns given to us from the Depart-
ment of Customs as to the values of furs represent the values in the interior of the
country, and mot by any means the values at which they were sold in the market.
We would like to know what proportion of beaver came from the Mackenzie River
district as comîared with other parts of Canada and also the proportion of musk-rat?
A. I would not venture to say because I do not know. I can only say generally
that very large quantities of furs are exported. Large quantities of fox skirs of all
kinds aie exported, the most valuable being the silver, grey and black. There are
besides the red, the blue and the white fox : mink, otter, marten, lynx and fisher.
The fisher is similar to the marten but is larger and three times as valuable.

Q. Are beaver trapped now as they were in the past? A. Yes.
Q. M here the Hudson Bay Company have no opposition what prices do they

pay for furs ? For example, b bat is the price of a beaver now ? A. The difficulty
of giving the price is this-that the company throughout the whole of the interiôr
have a peculiar tariff-a pound of sugar or two pounds of sugttr is equivalent to one
skin. The beaver is the basis of this. A bear may be two or three beavers. The
beaver is the unit of value. It depends a good deal on what the Indian takes. A
Cotton handkerchief is one skin.

Q. A beaver that brings the Hudson Bay Company 49s. 6d. in England is bought
with a cotton bandkerchief ? A. Yes. The company make a practice of rating
necessary clothing, guns, axes, &c., at very reasonable figures, whilst purely fancy
articles are more expe nive.

By Bonorable Air. Girard:
Q. Are liquors sold there ? A. I have received letters this winter from our

missionaries who tell me that liquor was being brought in there. Several com-
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panies in opposition to the Hudson Bay Company on the Peaoe River and on the
Athabasca-there is only the Hudson Bay Company on the Mackenzie-laat summer
brought in liquor and sold it to the Indians. It will ruin the savages, and the
Government should adopt stringent measures to prevent the introduction of liquors
amongst tbem. Formerly the Hudson Bay Company sold liquoe to the Indians,.
but they found it did a great deal of mischief and they gave it up very many years
ago.

By Ronorable Mr. Power:
Q. Are there salmon In the Mackenzie River? A. The true salmon is not

found in the Mackenzie River. What is called the Inconnu is found there. It is
Mnore like a whitefidh than a salmon.

Q. Do yon know why there are no salmon there ? Is it too cold at the mouth
of the river ? A. There are no salmon in the Arctio Océan. Inconnu comes up from
the sea. lu all the large lakes salmon trout are found. I have seen the true salmoi
on the Yukon River and they came up from Behring Sea.

The Committee adjourned until 10.30 a.m., to.morrow.

Tuu SENATE,
COMITTE RooX No. 17,

The Committee met at 11 a.m. OTTAWA, 21st April, 1888.

The following letters were read:-
COMMIssIoNR's OFFICE,

HUDSON BAY COXPANY,
WINNIPEG, 17th April, 1888.

SIR,-I am requested by the Commissioner to inform you that he will have much
pleasure in replying to as many questions sent to him as he is competent to answert

Mr. Wrigley desires me also to state that Le will return the paper in a short
time, but is anxious to obtain some little information before replying.

I have the honor to be, sir,
Your obedient servant,

ARTHIUR ROBERTSON.
The Secretary of the

Committee on the Resources of the Great Mackenzie Basin.
The Senate, Ottawa.

CENTRAL ExPsairUNTAL FAnux,
OTTAWA, 18th April, 1888.

Ron. Dr. SCHULTZ.
Dear Dr. SonULTz,-Your favor of the 16th is at hand. The ciroulars relating to

the samples of polar grain will be mailed at once to the parties whose mames on
bave given in the appended list and addressed as you direct, care Toseph Wrig1ey,
Esq., Winnipeg.

Yours very sincerely,
WX. SAUN DERS.

P..-I will send to the Department of Agriculture for the samples you have
returned there.

W. S.
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DEPARTMENT OF OUSTOMS, OTTAWA, 20th April, 1888.
Hon. Dr. SCHULTZ, the Senate.

DEAa SIR,-I have your favor of the 18th inst., in reference to the quantity of
firs exported. .

We have no invoices of goods exported of furs, which give the aumbers and
description of the different kinds; they are retained at the ports, the returnb received
here only containing the information which I have sent you.

Yours truly,
M. BOWELL.

Telegram.
To Hon. Dr. SCRULTZ, 188 Maria street, Ottawa:

PROX MONTREAL, 20th April, 1888.
The furs sold by Lampson are nearly all from British North America or Alaska,

-except the skunk, racoon, grey fox and oppossum, and some few southern and south-
western skins..

JOHN MARTIN.

ISIDORE CLUT, O.M.I., Bishop of Arindele, reappears and his examination is
continued as follows:-

By Honorable Mr. Girard:
Q. Are there any oyster beds at the mouth of the Mackenzie ? A. I have never

seen any or heard of any.
Q. Are shell fislh found in any part of the Great Mackenzie Basin ? A. No. I

saw crabs when I was ascending the Beaver River.
By Honorable Mr. Bolduc :

Q. What size were they? A. Pair size.
Q. Have you seen anyone eating those shell fish ? A. No. An Indian would not

eat a shell fish. He wauld find it unsatisfactory food.
By the Chairman:

Q. How far north bas the potato been grown to your knowledge ? A. We raise
potatoes even as far north as the Polar Circle at Fort Gooi Hope, but th ey are very
emall. We have no bread there, and an Irish Brother has raised potatoes every
aummer. Once I passed a winter there and they had very little potatoes. Out of
five bushels planted they only got six bushels. Two years ago I passed the winter
there, and ont of ten kegs they got twenty-alve. At Fort Simpson and Fort Wrigley
and Providence Mission and up the Liard River potatoes are very good. In Peace
River potatoes ripen well and are large.

Q. To what do yon attribute the small yield of potatoes ? le the ground too
dry ? A. Generally the climate is too dry, and it is too cold.

Q. Io the soil good ? A. In some places the soil is very good; in other places
it is bad-sandy and rocky. In general the soil is not very good. A while we eau
raise potatoes, barley and wheat; they are generally grown along the banks of the
rivers. The soil in such places is generally alluvial, snd the high temperature of the
water affects the climate, enabling us to raise something, but far inland where the
Indians have tried to grow potatoes and barley, generally the frost spoils them, even
in the middle of the summer.

By Honorable Mr. Kaulbach:
Q. I suppose at Fort Good Hope the season is too short for growing potatoes?

A Yes, that is the resson the potatoes grow so smail and it is sometimes too dry
weather.
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By Honorable Mr. Girard:
Q. Those frosts occur generally in the middle of summer, or is it only occasion-

ally ? A. In the interior of the country, distant from the lakes and rivera it occurs
usually in the summer. The land is good, but it would not be safe to cultivate it
because the topswould be destroyed by the frosts.

By the Chairman :
Q. I understood from what you said in French that you mean this: that Fort

-Good Hope waa the farthest possible limit of cultivation. The safe limit would be
the other posta you have mentioned-Fort Wrigley, Fort Simpson and Fort Pro-
vidence ? A. Yes. The Athabasca and Peace River and south branch of the Liard
]liver are certainly good for agriculture, but I fancy it is only along the river@ that
agriculture is safe. I do not think it would be safe in the interior of the country
because of the summor frosta to which I have referred. Tho country east of Great
4Slave Lake and Lak'e Athabasca is no good for agriculture, being principally rock and
Band.

By Honorable Mr. Bolduc:
Q. Along the rivera what portion do you consider fit for settlement ? A. In

the valleys of the rivera for two or three miles on each aide. I have been twice to
thabasca River by the Lesser Slave Lake and to the Peace River country, and the

south branch of the Liard River. In all that part of the country you will find land
good for cultivation but only along the shores of the rivera down in the basin where
it is protected from the winds and cold. In the interior although the land is probably
«ood the summer and early frosts would destroy the crops.

By Honorable Mr. Macdonald (B. 0) ;
Q. Did you find any portion east of the great lakes fit for grazing cattle? A.

Yes, but the winter is so long that it would not pay. We have horses and cattle for
Our own use, but to raise them in large numbers it would cost too much. The
Winter is too long. We are obliged to feed cattle about seven months of the year.

By the Honorable Mr. Girard;
Q. Could you give as an idea of what you and the Brothers attached to your

Missions have done in the vicinity of these missions in the interest of agriculture?
Were you the first to cultivate land there, and huw did you succeed with wheat,
barley, roots and everything else ? Where is your principal residenoe ? A. My
Principal residence is at Providence, about 40 miles below the Great Slave Lake.
The soil is very good there. We raise fine potatoes. One year I raised 1,400 kega
Of potatoes. A keg of potatoes is about ten gallons.

Q. From.how much seed? A. From about 60 kegs. It was a very warm and
favorable summer, and we had rain in good time. Another year we had 1,200 kege,
And another year 1,000.

Q. From the same quautity of seed ? A. Yes.
By Honorable Mr. Bolduc:

Q. On how many acres of land ? A. Generally we plant potatoes pretty wide
Apart. I cannot say how many acres we cultivated.

By Honorable Mr. Girard:
Q. How many acres of land have you at Providence? A. There is about a

quarter of a square mile cultivated.
By Honorable Mr. Power :

Q. Do potatoes ripen well every year? A. No; generally they do not ripun
Well. If thoy would ripen well we would have mach more in Peace River; at the
tOIth branch of the Liard River at Fort Liard they ripen very well. At Fort Pro-
Vidence we raised about 50 or 60 bushels of barley.

Q. la barley a sure crop-does it ripen every year ? A. Yes; every year.
By Honorable Mr. Girard:

Q. Does it suffer from frost ? A. Occasionally. One or two aprings after it ha&
Coue up it was injured by the frost, but generally it is aIL right.

Q. a it in the apring of the year that it suifera from frost ? A. Yes.
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By Honorable Mr. Power:
Q. Is it good large grain ? A. Yes.
Q. Do you know what is the return from each bushel sown ? A. About fifteeil

bushels.
By Honorable Mr. Girard:

Q. What bave you raised in the way of wheat? A. At Providence Mission
sometimes it ripens-never entirely-but the soil is splendid. I remarked once
I never saw wheat so nice no far as the plant was concerned, but we had a very
short summer, only about one month of great heat, and in the fall it froze a little,
but we used it. We bad nearly 200 bushels.

By Honorable Mr. Kaulbach:
Q. For root crops do you reqire any manure. A. Yes.
Q. Do you use it ? A. Yes.
Q. Have you many cattle there to provide manure ? A. Generally we have

about 15 or 20 head of cattle at Providence. I lived 13 years at Fort Chippewyan,
at the Athabasca Lake. There we have a fine piece of grôund, though the country
i. generally rocky. The west side, on the Peace River, the soil is good-generally
along the Peace River the land is good.

Q. Do the Indians help you in working the scil ? A. A little. Sometimes
they help us to plant potatoes.

By ionorable Mr. Girard:
Q. la your mission still in existence at Fort Chippewyan ? A. Yes; we have a

large mission there; it is as large as the one that we have at Providence. We
bave about 65 persons there. We have a number of por children at the Mission,
about 40.

By Honorable Mr. Macdonald:
Q. Do the Indians live there? A. No; they ii'#e in the woods. They come tO

the mission in the fall and the spring in order to see the missionaries and to exchange
their furs. Along the Athabasca River at Lac la Biche we have a large mission-
Bishop Farand lives there. We have about 80 head of cattle there. Generally all
over Mackenzie Basin the Indians come to the missions every fail and spring.

By Honorable Mr. Girard:
Q. Fort Good Hope is the most northerly of your missions? A. Yes. O1

Peace River we have a mission at Vermillion, and the Anglicans and the Hudson
1By Company also bave good farms there. Along the river we have about four or
five missions. On the Liard River we have two places and at Fort Nelson and arouond
Great Slave Lake we have three missions. Along the Mackenzie, we have missiona
at Fort Wrigley and at Fort Good Hope.

Q. Are you cultivating the soil at all those missions? A. Yes; except at Fond
du Lac of Athabasca Lake and Fond du Lac of Slave Lake.

Q. Have you any assistants at those missions-Brothers and Sisteis? A. Ye0t
Q. Have you any industrial schools ? A. We bave three schools, one at LSO

la Biche, one at Lake Athabasca. at Fort Chippewyan, and another at Providence.
There aie tbree large schools. We have about 40 girls and boys that we are feediAg
and teachig free at Providence; 25 at Nativity Mission, and about the same nura-
ber st Lake La Biche. There are a few half breeds among them.

Q. But generally speaking tbey are Indians? A. Yes, the half-breeds belong tO
servants of the Hudson Bay Company, and some of these pay thirty shillings a year-
that is five or six dollars a year for keeping and teaching.

By Honorable Mr. Power:
Q. Isuppose the payment is in furs ? A Yes, money in not known there at al1.

I pawsed thirteen years there without seeing any money at all.
By ionorable Mr. Girard :

Q. What are those Indian children trained or prepared for ? A. Our object )*
to make them good Christians. We teach them religion and we teach them to e
clean, and try to civilise them. Some of them become servants of the Company or
et the missionaries, and sometimes the yonng fellows become clerks of the Company•
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Q. At what age do you lot thom go? A. As we have only sisters to teach the
children, according to the rules, we must let the boys go at fourteen. The girls we
generally keep until they marry.

Q. You think then that the improvement of the Indians is possible? A. Cer-
tainly. Nearly half of our Indians know how to read and write, but in Indian char-
meters. I have here in my pocket a letter which is a sample of their writing. I have
fiN Montreal a number of these letters sent to me by the Indians.

By Ronorable Mr. Kaulbach:
Q. At what age do the females generally marry ? A. Very young-from 14 to

18. This letter which I produce is written in Indian characters. Last year I trans-
ated one and had it published. We teach the young boys and girls English, French

anâd Indian.
By Honorable Mr. Macdonald:

Q. When the young girls get married do they improve the condition of their
liusbamds ? Are they cleaner? A. Yes.

By Honorable Mr.Wirard :
Q. Are these people willing to work ? A. Yes.
Q. Are they other wise improved? A. Certainly. Indians in the north are

gemerally not so lazy as the Indians in the south, they are not spoiled.
By Honorable Mr. Power:

Q. Are the natives in the neighborbood cf Fort Good Hope Indians or Esqui-
aux ? A. The Exquimaux are around the Hudson Bay aLd the Arctic Sea.

Q. They do not get as far south as Good Hope? A. No, the Esquimaux gener-
Ally live along the sea shore.

By Honorable Mr. Girard:
Q. Do you raise enough crops to feed your people at any ofthose missions ? A.

he erops that we raise are a great help to us to live there, because four costs at Fort
Good Hope $30 a bag-that is $30 for 100 pounds of flour.

Q. So you do not use much bread ? A. No. 1 may say that we never eat
read.

Q. You have no mills to grird grain there I suppose ? A. I got a amall mill
Dower and took it to Providence, and we made some four there.

Q. How do you work the mill, by wind or water power ? A. We tried by water
and did not succeed, and now we work it by oxen.

Q What do you live on, mainly ? A. Generally on fish.
Q. I have heard that sometimes you suifer a good deal when the Indians do.

The Committee would like to know if that is the case ? A. Generally our food is
Ash, almost altogether fish. When I first went there the moose and reindeer and
Other large animals were more rnerons than they are now. They are becoming
kaore scarce, and we are obliged to live main)y on fish. Sometimes for months
through the winter, and even in summner, we live on fish and barley soup.

By the Chairman :
Q. W hat is 1 he cause of the diminished num ber of wild animals ? A. The reasons

Uhat 1. have mentioned in my report-it is generally because Indians are improvi-
4 ent. If they could kill ail the animals in a band they would do it. Since they
ave got possession of improved firearms, they kill too many.

By Honorable Mr. Girard.
Q. Do you think there would be any use in passing a law to protect the wild

animals ? A. I think it would be a good thing, but I do not know if the Indians
WOUld submit to it. I think, however, it would be a good thing if a law were
baesed. The missionaries and traders would instruct them how to take care of the
earne.

Q. What is the average number of young children you are caring for and in-
tlIctimg ? What is the average number in each school at your missions ? A.

A bout jorty at Providence Missiom, about twenty.five in Athabasca Mission, and
MOutthirty at the Lesser Slave Lake and Lac la Biche. Besides that the mission-
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aries are teaching the Indians to read in their Indian characters. About half of the
know how to read and write.

Q. Is there any considerable number of white people settled in any part of the
country you have ben describing ? A. At nearly every place where the HudsoO
Bay Company have poste, we have missions for giving the Indians religions instrO-
tion.

Q. But is there any considerable number of white people there ? A. No, excep t

that at Lac la Biche.
Q. I there a small village of white people there ? A. There is a large settp

ment around Lac la Biche.
Q. What is the number of white people living in houses there ? A. There are

about 1,000 people altogether living around the lake, some of them Indians, but most
of them half-breeds.

By the Chairman:
Q. We have not been able to get from any source an account of the number of

Indiana that inhabit that country ? A. There are very fbw.
Q. Could you give us an estirmate of the number ? A. I should think there

were about 15,100 in all. In the Mackenzie Basin there are about 20,000 Indians in alL
By Honorable Mr. Girard :

Q. Between its source and the Arctie Sea? A. Yes.
Q. How are they distributed ? Will you please mention the different tribeY

the number and places where they are chiefly found ? A. Along the AthabosOS
River and Lac la Biche, as I have said, there are some white people, mostly half-
breeds.

Q. French or English ? A. French half-breeds and some English half-breedop
but not many. Along the Athabasca River there are Cree Indiana. The CreOs
belong to the Algonquin race. Down the river to Athabasca Lake there are Chip-
pewyans. In the Peace River country, the Upper Peace River, there are some Io-
quois half-breeds.

Q. Are any of them pure Indiana ? A. They are mixed with the Indians there-
They married wives in the tribes there.

Q. But they are pure Indians ? A. Yes, they come from Caughnawaga.
Q. What is the number of them? A. I do not know, but I guess about two or

three hundred, Going down the Peace River we have what they call es gens librd
(freemen).

Q. Are they Indians? A. Yes, bat generally they have some white blocd.
They live differently from the other Indiana.

Q. Are they more intelligent than the rest of the Indians ? A. Yes. The
Beaver Indians also live in the Peace River country, and down the river the
Chippewyans again. Around Athabasca Lake and Great Slave Lake, Bear Lake,
and the eastern part towards the Hudson Bay, they all belong to the Chippewysa
tribes, but they speak different languages. We have what we call the Yellow Knifes,
and the Eatera of Caribou, and along the Mackenzie River the Slave Indians. 00
the Liard River, we have three tribes, but they are not numeroue. There are sorse
Slave Indians and some they call Les Gens Mauvais Monde (bad Indians) but tb
are not bad, They have a loud way of speaking, and white people used to thin*
they were quarrelséome, and therefore called them " mauvais monde." Along the
Mackenzie River we have the Slave Indians. At Fort Good Hope, we have the
Rabbit Indiana, and Loocheux. Below the Rabbit Indians the Loocheux are found•
The first English people who came there called them " quarrellers," probably be•
cause they speak very lbud; beyond those we find the Esquimaux.

Q. Do they live on good terme with each other ? A. No. We -have three rac
which are quite different in the Mackenzie River Basin-the Esquimaux, the
Chippewyans and the Algonquins.

By Honorable Mr. Bolduc :
Q. Do they live in peace together ? A. The Crees and Chippe wyans live w

enough together, but the Esquimaux will have nothing to do with the others. G.O
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ally they wili not intermarry-they are entirely separated from the rest of the Indians.
These three races have languages entirely different--not a word in common. Each
lation is divided into tribes, speaking a number of dialects. The Chippewyans have-
about eleven or twelve different dialects quite different. Some of them differ nearly
As much as French differs from English.

Q. Although of the same region ? A. Yes, generally.
By the Chairman :

Q. You bave described the three divisions; you say you have the Crees, which
Are a branch of the Algonquins; the Chippewyans and the Esquimaux; now, can
You give us the comparative numbers of these populations? You mention that the
Whole population is 20,000; can you tell us now how many there are of each of these
three races? A. I do not know about the Esquimaux, and I doubt if anyone can
tdll what their number is, becausethey are scattered along the sea coast. Very few
tome to the company's posts or the missions, but I should think they are not
numerous. There may, perhaps, be about one thousand, but of this I am not sure.

1he Chippewyans may number about 14,000, and the Crees about one thousand.
There are some other Indians, such as the Iroquois and these Freemen, and there
are a few white people.

Q. Which of tbese tribes receive religious instruction best ? Which do you
have the least trouble with in trying to Christianize them ? A. Until now, we
have not had enough missionaries and our resources being slender, we have not
een very much of the Esquimaux. Some of them are Christians but very few of

them. What we call the Loocheux and the Chippewyans generally aie fond of
religion, and accept it generally, if we are good and kind to them and understand
their language, as soon as we teach them.

Q. More so than the Crees ? A. Yes. The Crees are more difficult to manage.
They are not so solid in their way, they like fun and are not provident. They are a
Eooddeal like the cigale (crcada) ; they do not trouble themeelves about the future.
last winter out of a band of 30 people, 27 died of starvation.

By Honorable Mr. Powoer •

Q. Where was that? A. Near Fort Vermillion.
By Ronorable Mr. Macdonald:

Q. Was there any Government agent to look after these Indians ? A. We have
70o Government agent in the country. There are only a few of the Hudson Bay
Company's people who are justices of the peace.

Q. What way have these Indians of making their wants known to the Govern-
raont? A. Neither the Indians of the Mackenzie River Basin nor the Indians of Lao
la Biche receive anything from the Government. One thing is pretty hard for the
Missionaries: since that country has passed into the hands of the Dominion Govern-
k4oent we are obliged to pay duty on everything we import. Before that we had no
duty to pay, and now the duty is so heavy, between 20 to 25 per cent., that it takes
A good part of our emall means which we used to spend on the po.r.

By Honorable Mr. Bolduc:
Q. On what do you have to pay duty ? A. On every variety of merchandise

that we get at the stores.
By Bonorable Mr. Girard:

Q. Wben those Indians at Fort Vermillion were starving, was it possible to
tommunicate their condition to the Government? A. No.

Q. If it had been possible, how long would it have taken to send a communica-
tion to Ottawa even by mail or by telegraph? A. It would have taken a messenger
'01âe month to go to Edmonton, the nearest point.

By Honorable Mr. Sanford :
Q. What were the special circumstances under which those people starved to

'Oath ? A. I was told by the missionaries that the snow came very early in the fall
abd those poor Cree Indians had no snowshoes and they could not go out to hunt, so-
they died by starvation. At last they were eating eaoh other.
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By Honorable Mr. Girard;
Q. Is religion producing a change for the botter in the Indians ? Are they

more provident, and do they work better when they are nnder the control of the
clergy there? A. Certainly. They have made great progress since the priest5

have gone there to teach them.
Q. All those Indians live on fish; they have no fiour I suppose ? A. They live

by fishing and on the fruits of the chase. Some of them raise potatoes.
Q. Are they helped in one way or another to obtain employment by fishing?

A. The Hudson Bay Company and traders there generally want to have plenty of
meat and furs, and they do not give nets or net twine enough to the Indians eveo
in selling them, because they want to have plenty of furs. They think, I suppose,
that if the Indians had plenty of nets they would live around the lakes and along the
rivers and would not bunt for furs, and many times Indians starve because they ha#O
no hooks or nets. For that reason I gave orders to our missionaries as far as possible
to buy more net twine. We get our twine generally from England and soli it or give
it to the Indiana to prevent starvation, but our means are too amall to supply enough.

Q. But those things must be cheap ? A. Yes.
Q. Do you think it would help matters if any money were put in the hande of

the missionaries ? A. Certainly; oven although it were only to buy hooks for tho%
-large hooks for catching trout.

Q. Would it prevent starvation ? Q. Yes; in many cases hooks and net twine
would. I will give an example. This winter I received a letter from Father Pascal
at Fort Chippewyan, who told me that in the fall the missionaries, Hudson Bay Con-
pany people, halfbreeds and Indians had lost many of their nets. The Father toid
me: " We are so poor that we have just the number of nets necessary for our own
living and we have lost ton. I, am very much afraid that some fali ail our nets maY
be broken with the ice. The ice was pretty thick and a great wind came and broke
it up and a number of nets were destroyed." The Father told me also that it would
be a charity to send net twine up there. The letter was published in the Minerve of
Montreal, and the Catholic Record of London.

By Honorable Mr. Reesor:
Q. Is there a very marked difference between the severity of the cold at that

mission, 55 miles north of Great 8lave Lake and the cold about the city of Quebec?
Would a person who has lived in both places realize a great difference? A. Yes, a
great difference. In general the cold is about a good third greater than here as
Montreal or at Ottawa. At Fort Good Hope it is nearly one-half.

By Ronorable Mr. Kaulbach:
Q. That is in the extreme of winter you are speaking of ? A. Generally.
Q. In summer time I suppose it is warm? A. In summer time it is very warnIs

Last winter out of thirty one days in January they had sixteen days during which
the mercury was 40 to à i degrees centigrade.

By Honorable Air. Macdonald;
Q. Have you carried stoves in there to heat your houses? A. Yes.
Q. Is there plenty of wood up there ? A. Yes.

By Honorable Mr. Kaulbach:
Q. Did your stoves come in by way of Hudson Bay? A. Yes, it cost a greSt

deal to get them in there.
Ry Ronorable Air. Sanford:

Q. Do you get in your supplies by the mouth of the Mackenzie? A. No, e
get them now by the Canadian Pacifie Railway to Calgary and thence by caravAno
north.

Q. How long does it taie to convey the freight from Calgary to the extreM6
north, say to Fort Gaod Hope ? A. Two summers ago I camo from Good Hope. 1
was just three months travelling from Fort Good Hope to Qu'Appelle, and traveli8g
pretty rapidly too.

By onorable Mr. Girard:
Q. With horses ? A. No, by the river.
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Q. But you had some portages, I suppose ? A. Yes. I came from Good Hope
t 0 Clearwater River by way of Portage la Loche to Isle à la Crosse and Beaver Lake,
-And from there by Prince Albert.

Q. Did you stop at any missions on the way? A. About five days in all.
Q. Have the Hu1son Bay Company started the cultivation of land in tbere ? A.

No. They cultivate a little for themselves, but generally the missionaries cultivate
the land. The Catholie missionaries raise more on their larme than any. The
Anglicans on the Peace River bave a very good farn at Vermillion.

Q. So the cultivation up to the present day has been in the hands of the clergy
Rainly ? A. Yes.

Q. What is your impression of the country ? Do you think it will ever be set-
tled as an agricultural country ? A. Yes, if we bad a railway to Clearwater-nar
Iethy Portage, known as Portage la Loche. At Fort McMurray the Clear River
joins the Athabasca. A railway to that point would be a very great boon to the
country, because from that point you can descend to the mouth of the Mackemzie
River by water.

By Honorable Mr. Macdonald (Midland):
Q. Bow long would that railway you speak of be ? A. Starting from Prince

Albert, a branch is being built in that direction. From Prince Albert it is not very
far to Fort McMurray. From the Saskatchewan to the shores of the Peace River is
about 60 or 80 miles, and perbaps somothing more.

By Honorable Mr. Santord:
Q. A railway of that length would give access to that whole Mackenzie River

Basin by navigation? A. Midway between Athabasca and Great Slave Lake there
are the five rapide I bave spoken about, but a railway about twenty miles in length
Would overcome that.

Q. What is the distance from Prince Albert to the navigable waters in the
Xlorth ? A. I cannot say exactly. The best way would be to ascertain the distance
,1n the map.

By Honorable Mr. Girard:
Q. In the construction of a railway would there bo any engineering difficnlties

to overcome ? A. There are a good many swam ps.
Q. A gentleman who did not hear you yesterday wisbes to elicit this: you state

that a large portion of the country is fit for cultivation if there was a railway into it.
You gave us two routes by which a railway could be constructed. You said that one
Of these lines would be from Prince Albert striking the Athabasca at Clearwater
River? A. Yes.

Q. That would give the whole navigation of the Great Slave River and Lake
and of the Mackenzie River, with only a break of 20 miles. The other route you
Mentioned was .etween Edmonton and Athabasca Landing, a distance of 90 miles:
that would give you access to the whole of the navigation with the exception of 70
tailes of broken water on the Athabasca River, and this 20 miles that you speak of ?
A. Yeé, if a railroad was made from Edmonton to Smoky River by the way of Lesser
Slave Lake, the distance would not be very great.

By Honorable Mr. Girard:
Q. Would it be an easy road to build ? A. Yes, I think so. On the Peace

hiver at Vermillion there are two falls, but one of then is very trifling. There is
really only one obstruction but it is not much.

Q. What is the length of the portage there? A. It is very short. Whon the,
"'ater is a little high it is about twice the length of this room.

Q. What is the name ofthat place on Peace River? A. They generally catl it
1 e Palls at Vermillion.

By Honorable Mr. Kaulbach:
Q. What is the height of the fail ? A. On the left side it is about two feet.

By the Chairman:
Q. What is the length of the obstruction on the Athabasca River ? Mr. Christie

'Mid about 70 miles. What do you say ? A. At the Grand Rapide in the middle of
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of the river there is an Island and there are two channels. The channel
on the right side could ho easily opened. There are large stones, but they are gen-
erally of a sandy nature and these could be removed. I think it would be easy to
make a route there. I travelled with the Captain of the " Graham " and ho told me
that he passed there many times and that he thought it would be easy to make a
route. He said: " If they would give me the means to make a route there for the
steamboat I would do it.'

Q. If you had ton tons of freight at Edmonton, how would you take it to Fort
Hope? A. From Edmonton by waggon to Athabasca Landing. From Athabasca
Landing descend a good navigable river as far as the Grand Rapids. Athabasca
Landing is near Lac la Biche. Generally we have small Hudson Bay boats to de-
scend the rapide, but fIlat boats would be botter. At the Grand Rapids, generally
we carry the freight about a mile overland. Below that there are pienty of ropids
and they can be run except the rapids that they call the Falle, not far from Fort
McMurray-about 20 miles above Fort McMurray. The fall is not high and it would
be very easy to improve it.

Q. What distance have you to portage at the falls ? A. About the same as
at the first portage-about one mile. If the water is high, we can paas down with-
out portaging, when the water i high we can run it with half the cargo: in low
water we have te portage the whole of it.

Q. What is the whole distance of broken navigation on Athabasca River ? A.
'The obstructions are in places; there are four or tive rapids.

Q. If you wanted to build a wsggon road to carry the goods down past these
obstructions how long would that road be ? A. It would not be very easy to make
a road at the Grand Rapids, because the banks are high, but the ieland between the
two channels is flat and it would be very easy to make a road there.

Q. What would the length of that road be? A. The portage would be shorter
-about half a mile.

Q. You say that a steamboat can go down to the head of the rapids ? A.
l'es.

Q. And that another steamer comes up to the foot of the rapids ? A. Yes.
Q. What is the distance between those two steamers? A. As I said just now

we have the falls, at some seasons the steamer can run up there. The portage would
be about 70 miles altogether. I have passed there twelve times. Four or five times
I travelled all the way and in winter I drove my doge.

Q. You have told us very little in your communication about the wood buffalo?
A. They are very scarce.

By Bonorable Mr. Girard:
Q. Have you met many in your long life among the Indians? A. No; but I

bave eaten the meat of the buffalo. I bave never seen it; I have seen the prairie
buffalo, of course, but the wood buffalo are not numerous now.

Q. Have you met the musk ox in the country there ? A. No, I have never been
in their land.

Q. You have spoken of parts of that country as being good for agriculture, have
you gardens there ? A. We have gardens at nearly ail our missions. Wo have
potatoes, carrots, beets, cabbages, turnips and lettuce-everything that will grow

'apidly and is hardy will grow well there.
Q. How far north? A. At every mission, even at Fort Good Hope they rais&

turnips and potatoes.
Q. And carrots ? A. Yes, but they are very smail.
Q. (Cabbages ? A. No. We get cabbages at Providence and on Peace River;

they are very large.
Q. Do you raise onions also ? A. Yes.
Q. Do you raise flowers, and what kinds ? A. We have wild roses in abundancO

as far north as Good Hope.
Q. Can you raise asparagus there ? A. We have never tried.
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By Honorable Mr. Maedonald (.Midland):
Q. Your lordship said that the road from Priuce Albert to Fort McKurray

would pass through swamps; are those swamps extensive ? A. There are many
swampy places, but you could get around t hem.

Q. It is expensive to construct a railway through a swampy country. I would
like to know what proportion of that route would paso through swamps ? A% I
passed only once by land during the summer when the water was high.

By Honorable Mr. Girard:
Q. Is the water in the swamps very deep ? A. No.

By Ronorable Mr. Sanford:
Q. You are acquainted with agriculture in Quebec and in this province. How

does'it compare with the agriculture in that northern country. That is to say, will
a man in Quebec do any better farming than he would in that country if he had rail-
way facilities ? A. He would do better in Quebec.

Q. Do you think the two countries are equally good is this respect? A. No;
because that country is too oold, and there are summer frosts. It is not a good
country for farming.

By Honorable Mr. Girard:
Q. Do you think grapes could be grown there at any time ? A. No.

By Ronorable Mr. Banford:
Q. Does your remark apply to the whole of that country ? A. The Liard and

Peace and the Athabasca Rivers are good for agriculture, but only along the banks.
By Ronorable Mr. Macdonald (B.C.) :

Q. You think that along the banks of the Peace River and back to the extent of
two or three miles it i good ? You ean really grow grain there ad well as in
Quebec ? Io it as certain a crop? A. There are many pointe where the soil is
alluvial that are very good for crops. We raise splendid wheat there.

By Honorable Mr. Girard:
Q. Would a farmer cultivate the ground to as good advantage there as in

Quebec, if he had railway facilities? A. In general I think not. There may be
chances along the banks of the rivers. Yesterday I was speaking on the subject to
Sir Donald Smith, who knows the country well, and he was of the sarne opinion.

By Honorable Mr. IMcInnes:
Q. Are you certain of a crop there every year, or how often have you a good

crop in the Pace River country? A . Above Vermillion on the Peace River I think-
nearly every summer they are Pure of a orop.

By Honorable Mr. Girard:
Q. But they are exposed sometimes to injury from frost? A. They are exposed

to injury from dry seasons.
By Honorable Mr. McInnses:

Q. Are the crope there more subject to be injured by front than they are say in
the Province of Quebec ? A. I think not. I think that in the upper eace River
country they are not. At Vermillion the land ie high, and often crope have been
frozen there.

Q. What i the average width of the luw valley of the Peace River where those,
crops can with comparative safety be grown ? A. An average of two miles on each side.

Q. And for what distance? A. I do not know. 1 have never been far up the
river. I never went further than Dunvegan, but at Dunvegan the land is good up
nearly to the mountains.

By Honorable Mr. Girard:
Q. Are all your missionaries employed there in teaching the Indiana ? I suppose

there are far more Indiana than whites-what is the proportion ? A. The Indiana
are more numerous except at Lac la Biche. In all that Mackenzie River country
there would only be about fifteen hundred white people: all the rest are Indiana.

Q. Among the white people do you include the half-breeds ? A. Yes.
Q. I suppose they are pretty numerous there too? A. No.
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Q. They are more numerous at Lac la Biche? A. Yes, the country is largely
yet a wilderness.

The Committee adjourned until Konday.

SENAT, CoMMITTEE Room, OTTAWA, Monday, 23rd April, 1888.
Answers from ROBERT BELL, M.D., LIL.D., B.A.Sc., Assistant Director Geologi-

cal Survey of Canada, Ottawa, were read as follows :-

Series A. -Relating to Navigation and Communication.

lst Question :-The following answers refer to the region west of Hludson's Bay,
from its shores nearly to the Rocky Mountains, and from the Saskatchewan to the
head of Slave River.

The information is derived from personal observation.
2nd Question :-A. Saskatchewan and its north branch, navigable from Grand

Rapids at its mouth up to Rocky Mountain House. Nelson River for 50 miles from
head of tide; again for 150 miles (with only one break) in the central part of its
course and also for about 40 miles from the outiet of Lake Winnipeg; Hayes, Steel
and Hill River (all parts of the same stream) for 320 miles following tbieir general
curves. Beaver River from Isle à la Crosse Lake tu Green Lake River with one rapid, a
distance of 80 miles, and it is said to be navigable for a long distance further up; and
at high water the navigation extends into Green Lake. Athabasca River from Lake
Athabasca to Mountain Rapid, eight miles above Fort McMurray, in all about 150 to
160 miles by the river. Then by 47 miles of land carriage Grand Rapid is reached.
From this rapid to the junction of La Biche River is 100 miles of good na'vigation,
and the same is said to extend up to the outlet of Lesser Slave Lake.

3rd Question :-A. A road, fifty miles long, from Sucker Creek on the North Sas-
katchewan running N.N.W. would connect with Athabasca Landing on the Atha-
basca River. Another road 47 miles in length froma the head of Grand Rapid (on the
Athabasca River) to the foot of Mountain Portage on the same stream would connect
its two navigable stretches. A road from the North Saskatchewan to the upper
part of the Beaver River would be of service in the colonization of the country on
either side of the latter until railways are built. A railway carried northward from
the existing system as far as the junction of the Clearwater with theAthabasca would
give access to an immense extent of country which could then be reached by navi-
gating the waters which lie to the northward and are connected with the Lower
Athabasca.

4th Question:-A. Athabasca Lake, 192 miles long, according to the track-survey
of my assistant, Mr. A. S. Couhrane, in 1881, and which is the only attempt at a
survey heretofore made. The country to the south of it is level, wooded and mostly
fertile, while on the north aide it is rocky, hilly and mostly barren. The water
appears deep and is clear, except at the west end where the muddy water of the
Athabasca is receivcd, and also part of that of the Peace River at'high water. Lac
la Biche, 24 miles lonig, according to my own trajk-survey, lies in a shallow alluvial
basin and is surrounded by good land of a nearly level character. Isle à la Crosse
Lake lies in a low sandy iegion and is a sort of collecting basin for the waters from
all directions except that of its outiet. Froin its south end the distance is 36 miles
to the extremity of either of its armas; or continuing into Buffalo Lake there would
be 74 miles of navigation, besides Clear Lake off Buffalo Lake. Cree Lake between
Methy Portage and Athabasca Lake, is 40 miles long, and Green Lake from my own
survey is 18 miles long. Reindeer Lake according to the track-survey of my assis-
tant, Mr. A. S. Cochrat e, ia 165 miles long. Great Slave Lake, according to the
sketoh-map of Franklin, &c., is just 300 miles long (Lake Superior 360 miles in
length). Great Bear Lake, from similar authorities, is 190 miles long and 110 miles
wide. Wollaston or Hatchet Lake is about 70 miles long and nearly as many miles
wide.
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6th Question :-A. There is no obstruction to steam navigation on the Athabasca
'Until the foot of the Mountain Rapid is reached. This is eight miles -above Fort go-
Murray, or the Forks. Other rapids follow at intervals to the Grand Rapid, forty-
Seven miles in a straight line. There is a difference of opinion as to whether a
'Powerful light draft steamer could or could not force her way at some stages of water
up to the head of the Grand Rapid This interval is easily navigated by York boats
and I have come all the way down it in a bark canoe. The rapide are over either
boulders or a sandstone bottom.

7th Question:-A. The Athabasca below the Clearwater is now navigated by a
hat bottomed steamer bailt at Fort Chippewyan in the winter of 1882-83, under Capt.
·8 mith and Engineer Littieberry. The Little Red River, the Tar and the Moose
Rivers, affluents of the Athabasca below the Clearwater, might be navigated for
some distance by amall steamers. The country through which they flow.is said to
be fertile. The Clearwater is navigable for steamers only to the foot of the firet
rapide. These rivera are fully desoribed in my report to Government for 1882.

1 ith Question -A. The Beaver River, from the Great Bend at which it is joined
by the Green Lake River, is a large stream navigable for steamers downward to Isle
' la Crosse Lake, except, perhape, at one place, the Grand Rapid, at low water.
Above the Great Bend it is narrower, but is said to be uninterrupted by rapida
naearly to the western boundary of the district of Saskatchewan. The lakes along
the upper part of the Churchill River are described by Mr. Cochrane and other
explorers as being very irregular in shape, full of islands, and bounded by hilly,
rocky shores. The rocks consist of gneiss of the Laurentian system.

13th Question:-A. The total length is 192 miles, according to Mr. A. S. Oooh-
rane, who made a track survey of it in 1881, under my instructions. The country on
the south side is described as level and well wooded, with nearly horizontal rocks
along the shore, while on the north side it is hilly and rocky (Laurentian),the ti mber
sinali and much of it burnt. As to economic minerals, magnetic iron, apparently
Of fine quality, judging from speaimens I obtained at Fort Chippewyan, is found near
the entrance of Black Bay, on the north side. Graphite has been found in loose

ieces near Fond du Lac Post on the sane aide. Mr. Cochrane found the Huronian
oundation, which is always apt to b.) metalliferous, well developed in Black Bay,

and again between Fond du Lac and the eastern extremity of the lake. The lake in
deep and navigable for steamers of a large class, except a few miles at the eastrn
extremity where it may be rather too shallow. At the west end the waters are
r4uddy, owing to the influx of the Athabasca and in some seasons part of the Peaoe
]River, but the rest of the lake is clear. The ordinary fish of the northern lakes
Abound, such as whitefish, grey trout, pike, pickerel, &c., &o.

16th Question:-A. Cree Lake is a large sheet of water, first indicated on the
Ilaps by myself in 1882. It is about 40 miles long, and is situated just north of the
teight of land and two-thirds of the distance from the outiet of Isle à la Crosse Lake
and the east end of Athabasca Lake. It- discharges into Back Lake, the first one
'eut of Athabasca Lake.

19th Question:-A. Yes, I have been around parts of it. The whole west
'ast of both Hudson's Bay proper and James' Bay is low with shallow water,
fron Chesterfield Inlet to Moose River at the south end. Mud, sand and gravel,
With boulders in some places, forrm the shore, except between Chesterfield Inlet
ad Eskimo Point, and from Seal River to Oape Churchill, where sotid rocks
Occur. The only harbor available for large vessels at all stages of the tide is

that of Churchill, where perfect shelter with easy entrance is found, with from 6 to
8 fathoms of water. -The entrance of the harbor was commanded by Fort Prince of
Wales up to 1782, when it was captured and destroyed by Admiral Le Perouse.

20th Question:-A. The principal lakes known are Aylmer and Artillery Lakes,
r.oIrth-lined Lake, Cree, Wollaston, Reindeer, North and South Indian Lakes on the
Churchill, and Split Lake on the Nelson River. Aylmer and Artillery Lakes are
'described by Richardson, Back, Sutherland, Anderson, &c. North-lined Lake by
Nearne. Wollasten, and Reindeer Lakes are known by Mr. A. 8. Cochrane of the
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Geological Survey, Ottawa. Nothing appears to be known as to the North and
South Indian Lakes beyond their size as given by Arrowsmitb. A track survey of
Split Lake was made by myself in 1879. It is an expansion of the Nelson River
and lies about midway between Lake Winnipeg and Hudson's Bay. it has a length
of 25 miles and a width of from 2 to 3 miles. Its elevation is 440 feet above the ses
(by barometer). The outliue of the country seen around Split Lake is generally
even, but it presents minor undulations. The country all around is overspread with
a brownish clay.

22ud Question:-A. Dr. Percy W. Mathews, of York Factory, has written a paper
on "Frost Peneteation " in these latitudes which I can submit to the Committee.

24th Question :-A. This question is best answered by the accompanying map.
By the term barren grounds is not meant the rocky and sterile lands as compared with
the fertile, but the territory beyond the limits of timber, and they are not necessari-
ly more rocky than some parts of the wooded regions.

26th Question: -A. They are like much of the rest of the country except that
no trees grow, owing to the rigor of the climate, Large tracts are level or nearly
so and covered with atones, gravel, sand and clay. Moss, lichens, sedges, grasses and
small fowering plants grow on those lands and in places dwarf willows. Ledges of
rock ru% in varions directions, and lakes and ponde abound. They are the breeding
grounds of wild fowl and the home of the musk ox and the small reindeer or barren
ground cariboo.

26th Question :-A. Barley as far as Fort Simpson on the Mackenzie, and pota-
toes, I understand, to Fort Hope. Potatoes are grown every year at York Factory, and
they have been grown at Churchill, but are an uncertain crop there.

27th Question:-A. In the eastern part of the region, wheat ripens well at Nor-
way House and around Little Playgreen Lake. Barley ripens at Oxford House. As far
as Fort Providence, I understand, but the fact of its ripening in this latitude may
depend on the proximity of heated water which keeps the air in the neighborhood
warm, and so prevents the early autumn frosts. I have seen excellent wheat ripen
at Lac la Biehe where it i said to be a sure crop every year, but this is owing to the
above cause.

28th Question ;-A. The most morthern points at which I have seen Indian cor»
attempted are Fort Pitt, on the Saskatchewan, and at Osnaburgh House at the outlet
of Lake St. Joseph at the head of the Albany River.

29th Question :-A. North of the North Saskatchewan barley ripens about th&
lth of August and wheat a week later. They are sown as soon as the snow is off the
ground, the land being prepared the fall before.

32nd Question -A. Along the North Saskatchewan and at Lac la Biche wheat
ripens about the 20th to the 25th of August; barley the 15th of August; potatoes
lot of October; turnips the 15th of October.

33rd Question :-A. In the Athabasca region, rainy in beginning of June, but
after that mostly fine and warm till the end of August.

34th Question :-A. Yes, except near the larger lakes, and close to the larger
rivers.

86th Question:-A. Draining and cultivating the land will tend to diminih&J
summer frosts.

38th Question :-A. Generally rainy in September. In October the weather iS
fine some years, but in others it is cold and rainy.

40th Question :-A. In the country I traversed between the North Saskatchewax
and Lac la Biche the grasses were the most luxuriant I ever saw, being often si%
feet high. In the Athabasca region luxuriant grasses and sedges grow in the marsheo
and around the lakes. In the region of Isle à la Crosse and the lower part of the
Beaver River, the soil is sandy and the grasses poor. The same remarks apply tO
the northern portion of the district between Green Lake and Fort Carleton.

41st Question *-A. Abundantly in the prairies and the openings in the woode
between the north Saskatchewan and Lac la Riche. Also around Lake Winnipeg an
along the Nelson River.
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43rd Question :-A. Between the North Saskatchewan and Lac la Biche, it is
tuostly sana and a rich sandy loam. In the Athabasca Valley, below the Clearwater,
& light sandy loam. Around Lac la Biche, clay on top of sand, and along the
Athabasca, above Grand Rapid, mostly clayey soil.

Inthe val ley of the Nelson River and those of the adjacent streams, brownish and
light color clays pievail, which are fertile on the lower levels, but stiff and hard on
higber levels.

44th Question:-A. This question is best answered by accompanying map.
45th Question:-A. It is a climate of considerable extremes of temperature. Only

the most hardy forest trees grow there, and the number of species diminishes tili only
Qne, the spruce, romains.

Herbaceous plants are growing luxuriously in the early summer where only a
few inches of the surface of the soil have been thawed.

47th Question:-A. I have a record of temperature at Norway House kept some
Years ago, which has never been published.

Also record of the weather, seasons, periodic events, &c., kept at Martin's FPslI
ln the Albany, extending back from 1887 for about 50 years still unpublished.

48th Question:-A. They exert a very marked influence in this way. I have
boted many facto illustrating this around most ot the larger lakes I visited in the
Ilorth, also along numerous streams both in the prairie and wooded regions.

49th Question:-A. Around Lake Winnipeg the prevailing winds 'n summer and
autumn are from the southward, and they bave a beneficial influence on the climate
to the northward. There is also a great deal of southerly wind around Hudson'a
àsy in summer.

5 let Question:-A. Some attempt at agriculture and stock raising bas been made
àt almost every Hudson Bey Go.'s and Mission post. Cattle and horses always appear
to thrive. Potatoes were the commonest crop grown and although always planted
fin the same soil year after year, they never failed to do well. Nearly all the roqt
·Crops and vegetables usually gro.wn in other parts of Canada have done well wherever
they have been tried.

52nd Question :-A. Horses, sheep, cattle, goats, &c., would find abundant pastur-
*ge in the better places during summer and hay might be grown for them in the same
rOgions. This has been illustrated at Churchill where excellent cattle thrive. In
Iceland, cattle, horses and goats are raised under worse circumstances, and domestie
animals at the Moravian Mission Stations along Eastern Labrador.

. 3rd Question :-A. Cariboo.-Reindeer or the " Barren Ground Cariboo " rangs
int countless numbers over the open country in summer, and migrate towards the
thelter of woods in the winter. Flesh and skins valuable. Might be domesticated as
la Norway, &c.

.Musk Ox.-In small hords throughout the barren grounds and on ail the large
Islands of the Arctic regions as far as man has penetrated. Valuable for their skins
Ia robes.

Wood BufOalo.-Small numbers still remaining east of the Athabasca and west
'Of Slave River.

.Moose.-Found everywhere in the Athabasca-Mackenzie region and south-east-
*ard to Lake Winnipeg. Becoming scarcer every year, owing to indiscriminate
slaughter.

"Elk," Biche or Red Deer.-Inhabits the half-wooded country of the Saskat,
-chewan and Athabasca Basins.

54th Question :-A. Lynx.-Numbers vary greatly at the same place, killed by
Shooting, snaring, &c.

Arctic Fox.-Much more numerous some years than others. Oftea caught in
dead-falls," made of ice. Also killed by shooting, poisoning, spring traps, &c.

Black Fox, Silver Fox, Cross Fox, Red Fox.-Ail varieties of the same species.
e rarest is the black or darkest variety of the silver fox. The crois fox is lighter

than the last. The red is the commoneet of all-killed by dead-falls, spring trapa
a*nd poisoning.
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Fisher.-A very generally diffused fur-bearirg animal but nowhere abundant.
Fur a very bandsome dark gray to black on the greater part of the animal's body,

Wolverine.-Called by the Cree lIdiars " the devil," and by the French-Cana-
dians the " carcajou." Very cunning and destructive.

Otter.-Extends northwards to the verge of the forest-most abundant where
tah are plentilul.

Beaver.-In every part of Canada (except the naked plains) from the Rocky
Kountains to the Labiador coast, and about as far north as trees extend.

.Marten.-Everywhere throughout the Dominion, north to the limita of trees.
Mink.- Same r ange as the marten.
Ermine.-Extends even beyond the limits of timber. Said to be found north of

Hudson's Straits.
fusk Rat.-The most common of our fur-bearing animals, but does not extend

north to the limits of timber except in some places.
Polar Bear.-From all around Hudson's Bay even to south extremity of James'

Bay, oecasionally.
Grizzly Bear.-The so-called "grizzly " of the North-West is said by sorne not to

be the true grizzly but the " silver bear."
Black Bear.-The black and cinnamon bears are believed to belong to the same

species, the latter boing a western variety. The black bear is found evexywhere in
e eastern part of the continent from the Southern States to Labrador. It does not

extend to the limita of trees in the north.
57th Question :-A. The fisbes aie the same in all the great northern and north-

western lakes, the most generally diffused and useful being the whitefish, next is the
grey or lake trout, from 10 to 20 Ibo. in weight, and sometimea 50 Ibo. and upwards.
In most of the lakes and in the rivers communicating pretty directly with the sea,
sturgeon are generally found. Speckled trout occur in the streams flowing into
fudson's Bay. Salmon of two species are caught in rivera and on the coast from
Churchill northward. Salmon of great size are taken about the mouth of the Great
Fish River from which its narre appears to be derived.

Nearly all the fresh waters contain pike and the pike-perch or pickerel, and
many of them the yellow-barred perch, but basa do not appear to e3tend beyond
Lake Superior's tributaries.

The mari, methye, or fresh water ling or dog-fish, occurs in nearly every lake of
large size, and suckers of two or more species are met with in nearly all fresh
waters.

5Eth Question:-A . The larger whales, having been so much hunted in all the
more accessible waters, have taken refuge in later years in the Gulf of Boothia or
Boothia Bay, whither, however, they are now pursued by the whalers.

62nd Question :-A. The wcoded region extends south-westward from a line drawn
almost straight north-westerly from the mouth ot Seal River on Hudsou's Bay to the
mouth of the Mackenzie River. The most nortbern species are spruce, tamarac,
aspen, rough-barked poplar, white br ch, balsam, Banksian pine. Spruce and tamarao
attain a good size in the more southern parts of the region under investigation, and
-ight some day be sent south to the jrairie country south of the Saskatchewan by
railway

The northern limita of the principal timber trees of the Dominion were described
and mapped by myself in 1881, in connection with the Geological Survey.

65th Question:-A. Everywhere in the wooded regions and in tome parts of the
barren g rounds the Labrador tea-plant exista. It is but little used Jor a'ny purpose.

66th Question :-AI It is a very poor substitute for the Asiatic tea and does not
posses the stimulating properties of the latter.

67th Question:-A. See a paper by the writer, on the Economic Minerais of the
Hudson's Bay territories read bfaore the American Inatitute of mining engineers in
1886, and published in the report of the second Budson'a Bay expedition in the samaO
year by the Department of Marine, Ottawa.
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Gold bas been found in many places in the region between Mackenzie River and
Alaska, at Repulse Bay and near Chesterfield Inlet, Hudson's Bay ; also at Burnt-
Wood Lake near Frog Portage. Nuggets of native, silver have been found in the
upper Peace River.

Ccpper.-Native copper on the Coppermine River, and copper ore on the west
coast of Hudson's Bay. Clay iron-stone on the Athabasca River above the Clear-
water and magnetite at Black Bay on Athabasca Lake. Sulphur is abundant in the
form of pyrites on the west coast of Hudson's Bay. Salt, in springs on the Clear-
water and the Athabasca, and copiously on the Salt River on the west side of Slave
River. Petroleum and asphaltum on the Athabasca River, Peace River towards
Dunvegan, Great Slave Lake, Mackenzie River, &c. (See paper by myself in the
Canadian Journal, Toronto, for 1881.)

Gypsum, at Peace Point, Peace River, also said to ocour at the Salt Springs,
Salt River just mentioned.

Lignite, along the Athabasca River, Mackenzie River near Great BearLake River,
along Peel's River and on the coast of the Arctic sea on both sides of the Mackenzie.

Plumabago-Loose, near Fond du Lac, Athabasca Lake.
68th Question:-A. Clay for brick at Lac la Biche, along the Biche and Atha-

basca Rivers; moulding sand on Athabasca River below Grand Rapids. (See report for
1882); good limestone along Athabasca River from Crooked Rapids to Little Red
-River, and on Isle à la Crose Lake, also between Cumberland Bouse aiid Beaver
Lake, and throughout the country for a long distance east and west of this eection.
Granite is mentioned by travellers on the lakes between Frog Portage and Isle à la
Crosse Lake-also on the north side of the Great Slave Lake. Père Petitot men-
tions it in several placcs east of the Mackenzie River.

70th Question :-A. The Canada goose breeds in large numbers on the barren
grounds north-west of Budson's Bay, also in the wooded regionp to the south of the
barren grouinds. The laughing goose in the valley of the Mackenzie and towards
the sea coabt. The snow goose or wavey in the low country east of the Mackenzie
delta and in unkrown places to the north. The grey or stock dock in the wooded
regions between Iudson's Bay and the Athabasca-Mackenzie.

71st Question :-A. Canada geese, waveys and stock ducks are considered of the
nost value in the spring and fall migrations.

72nd Question :--A. Great numbers stop to feed in autumn in the shallow waters
land marsbes about the west end of Athabaesca Lake and in those along the lower
parts of the Peace River. Also on the west coast of Hudson's Bay, especially between
Beai and Churchill Rivers and opposite Nelson Shoal.

73rd Question :-A. Berries, seeds of grasses, &o.
74th Question :-A. They follow the open ing of the water in the spring as they

go north and leave with the first signs of ice in the autumn.
à7th Question :-It has immense pi ospective value, and is probably the greatest

source of wealth which cen soon be realized, in the region under consideration. Full
particulars can be furnisbed in connection with Prof. Peckhum's report on the value
and uses of the bitumera of that region.

b1st Questicn:-A. A study of the composition of the drift and of the stri indi-
ating its <curse, together with a better knowktdge of the gencral intui e of the rocks

t situ to the northward would enable us to say pretty certainly what has been the
Probable sources of this gold.

OTTAWA, 23rd April, 1888.
DUa Sii,-I have to request on behalf of the committee that you will give me,

Ppproximately, the length of coast line on the Hudson Bay and the Arctic Sea, whiI
Mnay be accessible to steam Eailing crait. Second, please also give me, approximately,
the length cf the navigable coast liLe, that is both sides of the Lesser Slave Lake,
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the Athabasca Lake, Great Slave Lake and Great BeAr Lake. Third, give me,
approximately, the total lake area of the whole country, irrespective of navigations
Fourth, give me the total river navigation, independent of the breaks, of the main
rivers and their branches; how much of this adapted for stern wheel steamers and
how much for craft drawing more water. Fifth, give me, approximately, the area in
equare miles fitted for the growth of potatoes, wheat, barley. Sixth, give me,
approximately, the whole pastoral area, thon divide this into what is prairie and what
lis wood. Seventb, give me the total area of barren grounds.

Give me a complote hat on separate paper of all the fish found in the distriot.
Second, of aIl the forest trees. Third, of ail the minerals. Fourth, of all the animals,
.and fifth, all the flora of the region.

Yours very truly,
JOHN SCHULTZ,

Chairman.
ROBERT BELL, M.D., LL. D.,

Geological Survey, Ottawa.

Prof. BELL called and examined.
By the Chairman;

Q. What is the extent of the barren grounds? Rave yon ever seen the region
yourself, and if so describe its appearance? A. The barren groands may be said to
include the whole of the mainland of the continent and the island4 of the northera
sea to the nortb-ea4tward of t.he limita of timber whicah are marked on the map. The
lino is indicated here as running from the east coast tLabrador westward, and from
the west shore of Hudson Bay north westerly to the mouth of the Mackenzie River.
I have had opportuuities oi seeing these grounds myself in many places in the
Labrador peninsula and on both @ides of Hliadson's Straits; also on the east and west
aides of Hudson's Bay on the islanda north of the straits. I have photographed them
in different places.

Q. Have you sparec.opies of these photographs;that you eau supply to the Oom-
inittee ? A. I have only one set myself, which I now produce.

Q. In the region that we have under consideration can yon give ns an idea of
the general proportion and position of arable and pastoral lands as compared with
the sterile parts, irrespective of climate. A. It may be most graphically seen per-
haps by this map. [ have represented it in red on the plan. As you will observe
the proportion of good land in the North-West Territories, extending from Manitoba
to Mackenzie River is very great as compared with ail the similar lanis of the older
provinces.

Q. How much more of that class of land is there in the North-West than in the
older provinces ? A. It might be estimated, but glancing at the map I should Bay
it is at least twenty or thirty times greater. That is just a rough estimate by the
eye on this muap (map herewith submitted) irrespective of climate. The map shows
the arable and pastoral lands of the whole Dominion. It might be said that its vast
extent is of no consequence because part of it is too far north. That may be, but
this shows the land irrespective of climate.

Q. What is the nature of the soil between the North Saskatchewan and Lac la
Biche ? A. A great part of it is remarkably fine. There are sandy and bouldered
tracks, but of less extent than the good land. Most of it is a rich blaek loan, that is
between Fort Pitt and Lac la Biche.

Q. Tâere is a map of yours on the wall indicating the northern limit of trees;
do you still think that map is correct ? A. Yes.

Q. It is dated 1884. Have you any reason to change the hnes showing the
limits of any of the trees from information that you have sincoe received ? A. No,
except in one or two minor detaila. This map shows the northern Ihmit!s of upwards
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of thirty of our forest trees. The greater number of them or those in the more
Southern regions I have had opportunities to trace in detail. It has been my bsiai-
'ose for thirty years to traverse this region, and [ have always made a study of the
distribution of timber trees, and consequently I say this map is mostly from my own
Observation. There are perhaps four or five species, the most northern ones, which
I have not traeed ont in the Mackenzie River country, but I have had opportunities
to trace their distribution in the east and in the country between Manitoba for exam-
ple, and .Hudson's Bay. A preliminary edition of this map was published in my
report for 1880, a copy of which is on the table, and the lines were copied from it,
Without acknowledgment, upon a map published by the Department of Agriculture
in 1886. The United States authorities were more juit when they made use of the
SaUme work. In the letter of transmnittal of Professor Charleq S. Sargeant's great
" Report on the Forests of North America," being Volume IX of the United Statie
Consns of 1880, this gentlemn says: " The information in regard to the distribution
inorthward of the trees of the eastern ULited States is entirely derived from Dr.
Bell's paper upon the Canadian Foresta, published in the report of the (Geologioal
Survey of Canada for the years 1879-80." Referring to the same paper and ao.
oompanying map, the same gentleman elsewbere says: " Dr. Bali has made a con.
tribution in them to botanical and forest geography, whose worth can hardly b.
Overestimated."

Q. In estimating the area for the purpose of the Committee, you think that we
lnight safely take the limita as given on this map of yours ? A. Yes ; they are
practically correct. They could not be materially alterel in any part, I thiok. 0f
Course here and there one of these lines might be ihifGed a little locally, but in gen-
oral, the aspect of this map could not bu altered. It is suffioiently correct for al
practical purposes, and these tree lines are absolutely correct, so far as most of theme
are concerned. On the titie of this map I mention that these were mostly fromr per-
tonal observation, whinh I still maintain. The piece of paper you observe was
Pasted over those words at the London and Colonial Exhibition. I do not know
Why, because it is as much a part of the title of the map as the rest of il. This map
-i not printed; it is drawn by hand, and is my own private property.

Q. What is the most important crop at present cutLivated in the great northern
t·egion of Canada which you have visited ? A. Tne p >ato is the most importaat and
the Most general. It is easily raised, produces a large amount of food, and grows
Well at nearly ail the Hudson Bay Company's poste, at al in fact, excepting the
extreme northern ones. Indeed, I do not know r.nywhere they do not attempt to
Ocultivate it, but it ripens perfectly at the most of them.

Q. You were requested by the Committee some time ago to indicate on a small
luap that was sent to yon the range of cultivation of the potato and barley ? A. I
submit this small map. I have looked over my notes carefully and also consulted
Others as te the growth of the potato through the whole region frum the Atlantie

OGast to the Mackenaie.
Q. Does it also indicate wheat and harley ? A. It shows, as accurately as we

Can show it, not only the area of potato culture but also that of barley and wheat. I
say " the possible cultivation of barley and wheat " but the known limit of the culti-
VAtion of the potato. Grains have been known to ripen as far north as indieted
there, but I could not say that those grains are always a sure crop.

Q. How far may hay and root crops suitable for wintering cattie be grown ? A.Some root crops, such as turnips especially, will grow even north of the potato. Hay
grows within the limita of the barren grounds, so that cattle may be kept and fed on
What the country aroduces even north of the limits Of the potatu. Thee are ex-
.%aples of cattle thriving north of the limit of the potato, for instance at York Fao-
tory and at Churchill. Cattle are raised and bred from year to year and do well, and
ecellent butter is made beyond the limita of the ripening of the potato. Potatoes

are grown at Churchill, too, but do not always ripen.
Q. You were also asked to indicate on a map similar to this those portions of

the rivera in that country that were suitable for steam navigation; have yon done so ?
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A. Yen, on this map which I have laid en the table I have indicated in red lines the
navigable stretches of all the rivera west of Hudson's Bay as far west as the moun-
tains and also indicated the lakes which are navigable,

Q. Thon we may regard that as correct? A. Yes. This shows a vast mileage
of navigable waters on the rivers and lakes. There are many smaller lakes which
would be navigable for steamers, but on this scale they would not be conspicuous.

Q. His Lordship Bishop Clut informed as that between the source of the Mao-
konzie and the Arctic Ocean-I am now allnding to the tributaries as well-there
wer only tbree breaks. Be said that one occurred at Fort Smith on the Great Slave
River; that it was twenty miles in length, or rather that a road which was built
there twenty miles long, enabled the Hudson's Bay Company to transport goods
around that break. Then he said thore was a series of rapids and obstructions
on the Athabasca River above Fort MeMurray, which a road of 70 miles
would completely paso. He said, if I recollect rightly, that barges could descend
this portion of the Athabasca and that a steamboat could possibly do so, but
could not be got up again. Then he said ut Fort Vermillion or below it there was
a fall on the Peace River, the portage of which would be about one mile in length.
Do you know of amy other breaks in the navigation? A. No; as far as my
own knowledge of the country goes, and from descriptions of travellers these are the
only breaks. I have myself gone down the somewhat broken part of the Athabasca
River, and it may be 70 miles in length following the river, but it is only 47 miles in
a straight lime. I passed all those rapids from the head to the bottom. A road 411
miles in length, in a straight line, would clear the whole of tbem, but the inter-
mediate portion of the river between the head and the foot is not all unnavigable.
It is mot al broken water. Yon could take York boats up and down there at all
seasons of navigation. Some men connected with the steam boating for the Hudson
Bay Company on the Athabasca say that they think the whole of the reach is navi-
gable at certain seasons of the year, and that a powerful steamer could be forced up
the river in high watqr. Certainly it could descend the river at high water. There
is nothing to prevent a strong steamer running it in high water. Some of the most
experienced men connected with this pioneer steam navigation think they couid run
a steamer up. This shows that the descent is not very great. The mont formidable
single rapid is the one called the Grand Rapid.

Q What is the break on the Peace River-is it a fall? A. I have mot been at
the place myself. It is about 50 miles below Fort Vermillion. There are only three
break- in the Athabasca, the Peace and tbe Mackenzie River.

Q. What are the greatest lakes connected with the Churchill River? A. Of the
larger lakes at the head of the Churchili River, after leaving Methy Portage, wbich
croeses the height of land, the first to the southward is called Lac la Loche; then we
icome to Buffalo Lake and next to Clear Lake, which is a north-easterly arm of Isle
à la Crosse Lake. These last three-t bat is, Buffalo Lake, Clear Lake and Isle à la
Crosse Lake-are the continuatio.ns of one lake, as it were. There are narrow places
separatimg them, but practically they are but one lake.

Q. Would you send the Conmittee a communication giving approximately the
whole lake surface in the Mackerzio Basin, witbin the scope of our enquiry? A. I
might, but the lakes Dot leing surveyed, with the exception of Lake Athabasca, i
could oMIy give it approximaie)y. 'l he whole east and north ahores of Athabasca
Lake were surveyed in a mianner by an assistant of mine, Mr. A. S. Coehrane, and
we have hie map in the office, so that we could give a pretty good estimate of the
area of Athabasca Lake.

Q. And the other lakes? A. We would have to take that from other sources.
Q. What are the mont important rivers on the west aide of Hudson's Bay with

respect to navigation-I mean the rivers flowing eastward into Hudson's Bay ? A.
Perhaps the river which would afford the greatest length of continuous uninterrupted
mavigation from the ïe is one which ber etofore bas mot been known to geography at
aIl. lIt is mot even mentioned on the map It is known as the Attawapishkat
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Q. What is the signification of that ? A. It is said to mean the trader's river of
the swampy country. It enters James' Bay about 65 miles north of Fort Albany
and is continuously navigable from the sea at high water as far as it will afford
width for steamers-wbich would b. perbaps 250 or 300 miles. I came down the-
whole length of that river without once taking my canoe out of the water. Within
100 miles or so of its source there is a large lake, for which the Indians have no
specifie name. The Indian chief to whom i spoke about it simply called it " my big
lake." We named it after Lord Lansdowne. Having made a track survey of it, I
bad to give it some name, for the convenience of description. It measures 13 miles
in length, and over ten miles in width. Just below Lake Lansdowne is another lake
nearly as large, called Attawapishkat Lake. 1

Q. Are there any salmon in that river? A, There are no salmon in that river.
By Honorable Mr. Sanford:

Q, Does that river run directly north or west? A. Its general course is east-
ward, but it is not straight at all. It makes some large bend@. The Albany is next
in point of length of navigable water. It is navigable for about 2à0 miles from the
ses by river steamboats at high water. The Moose River and its branch the Missi.
naibi would be navigable for about 120 miles from the sea also at high water. The
Kaipishcow a.d Equan Rivers, also on the west coast of James' Bay, would be navig-
able for a considerable distance by steamers. On the south-west side of Hudson
Bay proper the Wainisk and Severn Rivers are navigable for a limited distance. The
la.yes, Steel ard Bill Rivers which are al] parts of one river are navigable for about
140 miles altogether from the sea. The great Nelson River would be navigable only
for about 50 miles from the bay.

By the Chairman:
Q. lis the west side of Hudson Bay well adapted for coast navigation ? A.

1o, it is not. The water is very shallow in nearly all parts.
Q. You were requested by the Committee to indicate upon the map the sea

animals that were found on the northern and eastern sea coasts of the district that
comes under our purview bere for investigation. It you have not already done so
we would like you to indicate on the west cont of Hudson Bay and on such parts
of the Arctic Ocean as are accessible north of the Hudson Bay and in the neighbor-
hood of the Mackenzie River, east and west, the sea animals that are found, indicat-
ing in some way or another, whale, seal and porpoise, if there are any ? A. I have
already done Fo on a map, upon the same scale as those already submitted, but I
have left it in my office to complete the title this morning.

Q. We also wish to refer you to the Admiralty Chart which we have in the
room here, of Bebring Straits, and also the Arctic Ocean between Behring Straits
and the mouth of the Mackenzie, with particular reference to the soundinge, and we
wish y ou to give your estimate derivcd from that source ard from any other source,
an idfa of how far it is possible to reach lhe sealirg ard whaling grounds by way of
Behrirg Straits. We want you to give now if you can the principal harbors on the
sea coast of the region that we have urder consideration ? A. It will be easy to do
that for the west coast of Hudson Bey. On the west coast of the whole bay from
(.besterfield Inlet to M oEe Factory there is only one harbor suitable for large

lessels at all stages of the tide, namely Churchill Harbor.
Q. What is Chesterfield Inlet ? It seems to be a deep indentation? A. Yes;

it is an indentation of 230 miles in length and bas narrows in it.
Q. le it navigable for vessels? A. Yes.
Q• What is the name of the river running to the head of it ? A. It is called the

boobaurt River on the maps.
Q. Do you know if salmon are found there ? A. Yes; I understand that salmon

are found-at least one species of salmon-in Chesterfield Inlet.
Q. Are there whales or seals near the mouth of the inlet ? A. Yes, the 'great

Whaling grounds of Hudson Bay is opposite the mouth of Chesterfield Inlet, and in
the neighborhood of Marble Island and Roe's Welconme.
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Q. Is that point ehown on the map ? A. Yes. Continuing northward into
Boothnia Bay theae waters are now the great whaling grounds of the Americans.

Q. Do they go any further west than that ? A. Further north they do to Lan-
-oster Sound and Prince Regent's Inlet and so on.

Q. Has the southern limit of permanently frozen soit been ascertained by you
or by anyone else ? A. No; I think it has not. This linit cannot well be defined
without tpecial experiments for the purpose. Great mistakes have been made by
travellers in estimating the depths of frozen ground, because they see the cut-banks
of rivers frozen and jump to conclusions, forgetting that the frost does not penetrate
everywhere to that dopth. The face of the bank is frozen, but it does not represent
a perpendicular depth of frozen soil. Even Sir Henry Lefroy had been led into that
error. I pointed out to him some years ago this fact, and ho admitted that there
was a great deal of force in it, that it did not indicate at all the depth of frozen ground
throughout the country. At York Factory I have made experiments myseif and
proved this to be the case. There the bank face is 27 feet in height, and a short dis-
tance further up 30 to 40 feet, and it appears to be all frozen. Large flakes or frozen
layers of earth peel off during the summer, and one might suppose there was 27 or
40 feet of frozen soil, whereas on going back s short distance into the country you
find the ground is not frozen in the summer-that it is completely thawed out. We
took a sharp pointed pole and drove it six feet into the soit in soft ground without
sinding any frost.

Q. Have the larger lakes and rivera an appreciable influence on the climate of
the adjacent land ? A. Yes; in that northern country they have a very marked
influence, in regard to summer and autumn frosts at all events. The natural vegeta-
tion as well as the experience of cultivating the soil has proved this. The warm air
that is wafted from the surface of the lakes and rivera on to the land for the distance
of a mile or two has the effect of keeping off the summer and autumn frosts, and even
larger rivers carry down warmer water and the air blowing over their surface has a
g ood effect in preventing these frosts. It is along those rivers and around those
fakes that the trees of more southern habit extend furthest north. They are enabled
to mature their seedsi along such rivers and lakes, whereas they cannot at some
distance from them. The result is, the most northern examples we find of some
species of trees are along rivers and lakes, and in regard to the cultivation of the
ground it has been a great advantage to sow the seed near these waters.

Q. What are the principal et5onomic minerals of the country we are investigat-
ing ? We would like very much if you would give us that in extenso, in writing, and
also the petroleum of the Athabasca country. I may say, in regard to that, that we
have a communication from yourself concerning important analyses which were made

-of this by a celebrated man, in which you etate the difficulty there was in giving us
the benefit of this information, and upon that, at the request of the Committee, I
wrote to the Deputy Minister of the Interior, asking him to get it for us,-that we
were very anxious to have the fullest information about this, and to place you in such a
position that you could give it to us; so that we will expect you to give us, in writ-
ing, the principal economie minerals of the country; and also, if the Dapartment had
taken any action in regard to that communication, that you ehould give us the
analyses. A. 'Yos; I shall be very happy to do so.

Q. The Committee have found a groat deal of difflculty in gettirg information
regarding the quantity of furs exported from that region of country. We had hoped
to obtain it by getting from the Department of Customs the exporte of the region,
but we ascertained in a letter from the Minister himself that they only kept records
of the vaiues-that ho had no means of telling us the number of any kinds of fars
exported. I then wrote to Montreal asking a large firm of fur dealers there to let me
have,,if they could get them for me, the Hudson's Bay Oompany's list for 1887 and
1886, and he also sent me a list of 0. M. Lampson & Co. who aleo sell large numbers
of British North American fars derived from free traders, and in some cases from
the Hudson's Bay Company themselves. Here are the aggregates of thea, and if
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you have any knowledge of the proportion of these probably coming from the Mac-
kenzie River district, we would like very much to know it:-

QUANTITY of furs offered for sale at Londou, England, at the annual auction sale by
Hudson Bay Company, and C. M. Lampson & Co. in the year 1887.

Otter............................................149439
Sea Otter....................................... 868
Fisher............... ............................. .................... 7,192
Fox, Silver................... . .................... .967
Fox, Cross.................................... ........................ 6$785
Fox, Red..... ........... ............ ........................ .. 85022
Fox, White ..................................... 10,257
Fox, Blue.................... ..................... 1,440
Fox, Kitt ...................... ................. 290
Lynx................................. ....... .. 14,520
Skunk.................................................................. 632p794
Marten............................................................. . .98,342
Mink.........................................3763223
Beaver.............................................104,279
Musquash...................................................2485,368
Extra black musquash............................................13,944
W olf.................................................................... 7156
Wolverine.......... ............................. IS581
Bear (ail kinds)................................................15942
Musk ox............................................................ 198
Badger ................................. ..... 049 ...... 3t739
Ermine..................................................... 4116
Swan ................................... ... .0............ 57
Rabbit (Âmerican)............................ ............. 114,824
Hlair Seal (dry)....................... .00. e**.0....3478
Sable ................................ ........ 00 â57
Fox, Grey....................................... 31,597

Â. No, I have.no positive knowledge of the numbers that may corne from the Mac-
kenzie country One might @ay in a general way which were the most likely to
corne from that region. Most of the tur.bearing animais are distribnted over the
whole niorthern part of the continent from Labrador to the Pacifie Ocean. There
are certain regions in which nmre are more abundant than others, and in that wùjr
you might suppose that a large proportion of the furs mentioned in this uls came
from the Mackenzie River country.

Q. From this list we ellminated the opossum, the greylequirrel and otber auj.
inais leaving only the furs that we had learut from other witnesses that that country
produces. Now the important point is to get an approximation of the num ber of
these furs that probably came from. that district ? A. IL would be airnost impossible,
I arn afraid, even to make an approximate estimate. The bad ges1 one kind which
wolild corne altogether from Lhé prairie country west of the Hudson Bay. The sea,
,otter again would of course corne from the Pacifie. We have Only one otter in ail.
the rest of the country. The rnusk ox would corne altogether from the country West
Of Hudson Bay, although the musk ox is fouiid to, the est of Hludson Bay, in the far
Morth. But note of'these akins are likely to have corne f romn there. The muskrat
'Would be pr*ne*p&Ily from that rgo.The Lower Saskatchewan is the great musk-
rat country. oe swan would e firomn; the Hudson .Bay country too. JE fancy th,.
red foxes of which a large number in stated, would corne frorn that country also.

Q. Do you not think the sme remark applies to the black and the Aretio fox?
A. The Aretie fox is found in large numbers on the es side of Hudson Bay. The
skunk, which is inow a very fashionable fur, would be very lai gely found in the
Western country. They are very abùndant both in the prairie and in the wooded
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country of the North-Weet. A large portion of the beaver and prairie wolf also.
The northern wolf is distinguished from the small wolf that we have here, so that the
wolves would be mostly from the North-West Territories, and also a large proportion
of the bears. The wolverines to a great extent would come from the North- West.

Q. Do you think we might assume as an approximate that three-quarters or two-
thirds of these furs came from the Mackenzie Basin ? Of course it can only be a
matter of supposition? A. I should not like to say what proportion. Without
having been in the trade it would be very difficult to know even approximately the
proportion. They get from around Hudson Bay and Labrador a very large amount
of fur, and also from the Pacific coast.

By Honorable Mr. McCleian:
Q. Does this map sbow the relative proportion of the arable and pastoral lande

in the Dominion ? A. Yes, east of the Rocky ilountains, irrespective of climate.

Bishop CLUT, recalled and examined.
By the Chairman:

Q. Have you heard of iron in the Mackenzie country ? A. I was a missionary
the whole time that I lived amongst the Indians. I am not a geologist and I can-
not speak positively. I might make some mistake if I did so, and that was why I
did not answer the printed question on this point, I think there are plenty of
minerals ail over that country, of every kind.

Q. I understand you are to visit the Geological Museum this afternoon: if you
see any specimens that you think you have met with in the Mackenzie River district
will you please tell Senator Girard and Professor Bell and they will tell us? A. I
-will do so.

Q. Will you show us on the map exactly where Fort Providence is-how far up
the lake is it ? A. It is about 40 miles down· the Mackenzie River from Great Slave
Lake.

The following letters were read:
CoMMIssIoNEa's Ovrioz, HUDSON BAY Co.,

WINNIPEG, 19th April, 1888.
Si,-I beg you to be kind enough to inform the Select Committee appointed by

the Senate to report upon the resources of the Great Mackenzie Basin, that I shall have
much pleasure in forwarding to the offleers of the Hudson Bay Co. in charge of the
forts named in your letter of 14th A.priL, as well as to their Lirdships Bishops
Bompas and Farand, and to the Rev. Father Lecore at Fort Provilence, the seeds
and the circulars of Professor Saunders. The Company not having a post at Fort
Yukon, as it is now in American territory, I am substituting Rampart louse which
is the nearest of the Company's posts and close to the 14Ist meridian. Fort Relianco
has been long abandoned. I would suggest Fort Resolution in its place. As it would
probably be safer, I am instructing the officers ot the Company to send their reports

Io me, when received they will be forwarded to you. Probably the Bishops will send
their replies direct. I shall be pleased if I cau in any way be of service to the
Committe.

I have the honor to be, sir, your obedient servant,
J. WRIGLEY,

Commissioner of the ludson Bay Go.
The Clerk of the Committee on the Resources of the

Great Mackenzie Basin,
The Senate, Ottawa.
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REGINA, N.W.T., 18th April, 1888.

Sii,-I have the honor to acknowledge receipt of your letter of the 10th inst.,
enclosing a series of questions relative to the resources of the Great Mackenie
River Bagin, and requesting my answers thereto.

In reply, I beg to state that my knowledge of that part of our country being
based upon only hearsay information of a very limited extent, I feel I must request
you to express my regret to the Committee making the investigation for not answer-
ing their inquiries. Thanking you at the same time for the high compliment
implied by your communication,

I have the honor to be, sir, your obedient servant,
A. E. FORGBT.

The Honorable JoHN SOUMLTZ,
Chairman of the Senate Select Committoe

on the Resources of the Great Mackenzie River Basin,
Ottawa.

METEOROLOGICAL SERVI0E, ToRoNTo, 20th April, 1888.

SIR,-I have the honor to acknowledge the receipt of your letter of the 12th
inst., requesting a short summary report giving the general bearing of climate, &o.,

,&c., of the Mackenzie River region.
ID reply, I beg to enclose tables giving such information as we have recorded in

this office.
I have the honor to be, sir, your obedient servant,

Rlon. Senator SoHUtTLTZ, Ottawa, Ont. CHARLES CARMAEL, Director.

METEOROLOGICAL OFFICE, TORoNTO, 20th April, 1888.
Tables showing the average monthly and annual temperature, the highest and

lowest temperature recorded in each month, the average amount of rain and snow
fall in each month, and the number of days on which such fail occurred.

Fort Chippewyan, from observations made during the years 1883 to 1887, with a
list of seasonal and periodie eventa.

Fort Dunvegan, from observations made during 1880-84.
.Fort Rae, from observations made lst September, 1882, to 31st August, 1883.

International polar expedition, with remarks extracted from report of officer in
charge.

Lesser Slave Lake, from observations in 1884-85.
Moose Factory, from observations in 1877-82.
Fort Simpson, Mackenzie River, from observations by Chief Trader Onions,

U. B. Co., May to November, 1875.
Fort Bat, from observations made by Mr. Flett, H. B. Co., during the year 1871.
The observations at Winnipeg and Ottawa are added for comparison.
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Appendix (No. 1.)

FORT CHIPPEWYAN.

Seasonal and Periodic Events.

1883.
Oct. 8. Pheasant passing.

10. Smail birds passing south.
11. First ptarmigan seen about fort.
12. Snow birds have made their appearance.

1884.
April 2. Snow birds seen last week at Fort Smith.

9. Grey geese seen.
16. Barking crows heard.
22. Catkins beginning to bud.
25. Water from Athabasca River coming on to lake.

May 2. Blackbirds.
8. Butterfty, frogs, robins.

10. Purple crocuses.
19. Sand martens.
20. Swans pass3ing.
31. Trees bursting into leaf.

Oct. 14. Snow birds.
18. Ptarmigan.

1885.
March 22. Snow birds.
April 11. Catkins beginning to bud.

12. Water coning over ice from river.
13. First goose seen.
21. Baiking crows.
27. Blackbirds, mosquitoes.
29. White cranes.
80. Frogs.

May 1. Dark butterffies, three purple crocuses, gulls.
4. Frogs noisy, white waivesé
5. Plover.
6. Nearly clear of ice.
9. Water from Peace River flowing into lake.

13. Sand martens.
24. Wavies passing north.

Oct. 1. Snow birds.
1886.

March 29. Snow birds.
April 11. Geese and ducks to south and south-west.

12. Barking crows.
18. Water coming on to lake from Athabasca River.
18. Geese seen at fort.
20. Blackbirds.
21. Summer birds, plover.
23. Gulls, cranes, white wavies, robins.
24. Some catkins are out.

May 8. Froge, butterfly, eagle.
15. Progs noisy, bumble bees.

June 2. Willows bursting into leaf.
July 12. Strawberries.

14. Eye berries.
15. Raspberries.

Aug. 17. Cranes passing south.
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Oct. 9. Snowbirde.
14. Flocks of geese passing south.

Nov. 13. Ice in lake broken up. 1887.

March 18. Bouse flies.
25. Barking crows.

April 5. Snow birds.
11. Geese to south-west.
12. Hawk.
16. Small summer birds, geese passing.
21. Butterfly.
22. Water on Embarras River coming into lake.
23. Willows budding.
26. Robins.
28. White wavies.
30. Most of snow gone.

May 2. Frogs, mosquitoes.
4. Purple crocuses, swans, frogs noisy.

10. Ice drifting in channel in front of fort.
14. Ice drifting in from Peaco River.
15. A little snow in sheltered places.

June 3. Snowed during day.
Oct. 23. Lake in front, closed up this morning.

27. Fishing under ice begins.
28. Ptarmigan.
30. lee in channel is broken up.

Nov. 7. ice at fisheries broken up and drifted off.
11. Ice still drifting,
15. Channel closed up during night.
26. Snow birds here yet.

Dec. 18. Snow birds here yet.

FORT RAE.

Extract from Coptain H. P. Dawsoi4 s introduction to the l ublished observations.

"'The first snow fell on the 27th September, but it was not until a month later
that the lake froze. The residents ail agreed that the season was a very exceptional
one, the winter being unusually mild and late in setting in. At the end of November
the Mackenzie River was still barely free from ice, whereas it is usually full of drift.
ing ice in October and frozen over in November. There was also much less snow
than asual. A party of Indians who came in on the 16th January, reported that the
country 50 miles to the N.N.W. was quite bare of snow, the ground being not even
white. The winter was also unusually free from storms, which from all accounts,
and from the journal kept at the statin, seem to be both frequent and severe in
ordinary years.

he snow began to disappear about the middle of April, and on the 3rd of
June the ice began to break up.

".By the 16th it bad entirely disappeared from the neighborhood of Fort Rae,though it was visible for some time longer in the direction of the main lake.
"The trees first showed signs of budding on the 16th May, and on the lt of

June they were in full leaf. When the party left the place on the 1st of September
they were already yellow and beginning to lose their leaves."
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MQOSE FACTORY.

1877.
Oct. 21. First snow.

26. River frozen on aides.
Nov. 7. North division of river fast frozen.
Dec. 9. South division of river fast frozen.

1878.
Feb. 5. Snow in woods 10 inches deep.
March 9. First rain of year.

15. Snow birds.
April 5. First goose and robin.

15. Blackberries.
30. Frogs.

May 1. Mosquitoes; swallows seen.
18. Garden vegetables sown.
21. Potatoes planted.

June 28. Thunder storme.
July 20. Thunder storms.
Sept. 7. Thunder storms.
Oct. 16. First snow.
Nov. 2. River frozen over.

5. Snow in the woods 5 inches deep.
25. Twelve inches of snow in woods.

Dec. 16. Two inches of snow in woods.
25. Thirty inches of snow.

1879.
March 10. First rain.
May 4. Sufficient snow in woode for sleighing.
Sept. 13. First snow.

1880.
April 4. First rain.

14. Thunder and lightning.
Oct. 19. First snow.

1881.
March 17. First rain.
May 8. Frogs heard.

9. River open.
Nov. 14. River frozen over.

CHARLES CARPMAEL, Director.

METEOROLOGICAL SERVICE oF CANADA, TORONTO, 25th April, 18t8.
The Honorable Senator SCHULTZ,

Ottawa, Ont.
DEAR Si,-I enc!ose herewith a table of occasional and seasonable events for

Winnipeg or vicinity from 1871 to 1887. I forward this table for comparison with
the meteorological data which I sent to you on the 20th instant, and which I hope
Will prove interesting.

I remain, dear sir, yours truly,
CUJARLES CARPMAEL, Director.
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OCOASIONAL or SDasonable Events at

O

O

O

i~.
5- ~

0
4>o>o.

O
'04>

O

O
~0 4>

4>
4>

4>
O

o

1871.1 ............. .. ,. . 1. pri. 7,...|April

1872.IApril 28.. jApril 30...I do

1873.

1874

1875.

1876.

1877.

1878.

1879.

1880.

1881.

1882.

1888

1884.

1885.

1886.

1887.

do 1...

March 16...

April 21...

Jan. 16...

Veb. 21...

do 5...

March 27...

do 26...

do 23...

April 24...

March 12...

April 13...

do 8...

March 24...

Feb. 14...

do 9...

March 28...

A ril 8...

do 9...

do 1...

do 2...

March 26...

do 25...

do 23...

do 27...

April 24...

do 7 ...

do 8...

do 8...

do 7...

do

do

do

do

do

March

do

do

do

do

April

do

do

do

do

7... do

13...

5...

12...

14...

9...

12...

28...

22...

25...

31...

12...

12...

2...

10...

12...

do

do

do

do

do

March

April

do

do

do

do

do

do

do

do

10... jApril 15...

24... do 12...

12...

7...

6...

10...

10...

15...

9...

4...

5...

17...

22...

22...

17...

12...

7...

do 3...

do 1...

March 26...

do 31...

April 18...

March 6...

do 30...

do 23...

do 24...

April 5...

do 10...

do 8...

For comparison with similar event at Fort ahippewyan or Fort Ra.
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May 14...

do 24...

do 10...

do 3...

do 5...

April 26...

do 18...

do 12...

do 16...

do 14...

do 12...

do 15...

do 14...

May 2...

April 15...

May 12 ...

April 27 ...

do 25 ...

do 24 ...

do 21 ...

do 16...

Mlarch 25 ...

April 9...

do 23...

do 21...

do 17...

do 26...

.

.. ............

May 4...

April 27...

do 30...

do 30...

do 24...

do 22...

Karch 20...

April 11...

do 25...

do 24...

do 19...

do 21...

22... 1 do

do

do

do

24...

12...

15...

22...

20...

15...

28...

do

do

do
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Winnipeg, or vicinity, 1871 to 1887.

...... .......... ......... ...... lune 15 ... ................. .. .. ..... ..... ......... ....... Oct. 15... Nov. 12 ... 1871

A pril 29 ... April 29 ... gay 11 ... ................. April 30 ... Sept. 21 ... Sept. 24 ... do 13 ... 1872

4lo à5... do ô5... do 29 ... A pril 30 ... do 14 ... do 5 ... Oct. 22 ... Oct. 28 ... 1879

-do 9 ... do 9... June 9 ... .......... .,I..... do 26 ... do 14 ... do 9... Nov. 12 ... 1874

May 22 ... do 22... do 12... April 30 ... June 2 ... A ug. 22 ... do 2 ... do 4 ... 1875

Jan. 16... Jan. 16 ... do 17 ... do 25 ... May 2 ... Sept. 26... do 2... do 13 ... 1876

April 21... A pril 22 ... do 13 ... do 23 ...I April 6 ... do 5 ... do 28... do e6... 1877

Jlune 22... June 22... May 21 ... March 22 ... May 3... do 11 ... Sept. 20 ... Oct. 30 1 87g
1*ov. 27May 21... May 21 ... June 1 ... Alpril 12 ... April 26 ... do 13... -qor. 5 ... 'ior. 1... 1879

d o 3 ... do 6 ... do 1 ... ...... .......... do 28 ... do 7 ... Oct. 15 ... do 12 ... 1880

-do 20 ... do 20 ... gay 20 ... ........ ....... do 9 ... do 6 ... do 12 ... do 14 ... 1881

4o 24 ... June 15 ... June 9 ... ...... .......... May 20 ... do 19 ... do 30... do 18 ... 1882

do 17... May 17I... do 9 ... April 27... do 9. do 7.. do 10... do 11... 1888

do 4... do 4 ... d o 9 ... ......... .... do I... Aug. 22... do 21 ... ......... ...... 1884
April 9 ... April 9 ... do 8 ... ...... ........ do 8 ... do 24... do 18... Nov. 10 ... 1885

do 14 ... ido 21... do 7 ... ...... ........ April 29 ... dot 31 ... do 29 ... do 'à0 ... 1886

do 29 ... May 1... May 26 ... ...... .......... may 2 ... Sept 15 ... do 9 ... do 21 ... 1887*

*River broke up ln November.
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Answers from Rev. J. GouGH BaICK, Pence River, N.W.T., Present address
317 Carlton St-, Toronto.

I have only travelled over a part of the section of the country to wbich your
questions apply, viz:--From Winnipeg down the Red River, across Lake Winnipeg
to Grand Rapids, up the Saskatchewan River to Fort Carlton, overland to Green
LAke, down the Beaver River to Isle à la Crosse, up the River to the Long
Plortage over the height of land, down the Clearwater to Fort McMurray, down the
Athabasca River to Fort Chippewyan and up the Peace to some distance above Fort
Dunvegan.

7. The Athabasca is navigable from the rapide above Clearwater to Fort
Chippewyan. The Clearwater would not be of any service for steamers. There are
at least live or six rapide that no steamer would pass.

10. The Peace would be navigable for the ordinary North-West flat-bottomed
steamer from Hudson's Hope on the easterly side of the Rockies to Fort Chippewyan,
with the exception of the " Falls," sone 50 miles below Vermillion.

21. The usual enowfall in Peace River is from 18 inches to three feet.
27. Cannot say.
28. Do niot think corn has ever come to maturity in the far North-West.

The heights are to cold. I have tried corn and it has just formed in the cob,
29. I have ploughed on the 8th of April, and sown wheat on the 12th of

April, and that wheat was out about the 20th August at Dunvegan, Peace River.
32. Wheat, sown from 12th April to lst May; harvested end of August.

Barley, do 10th to 20th May; harvested end of August.
Rye, none.
Oats, same as wheat.
Potatoes planted about 16th May; dug in September.
Tornips do do ; gathered 10th October.
Irdian corn, none.
Strawberries do
Gooseberries do

33. Very dry until about the middle of July; then some seasons we get con-
siderable rain.

34. Some seasons; still not as destructive in the Peace River country as further
aouth.

35. Local.
86. 1 think so.
37. The early part of the summer is generally dry.
38. Very pleasant indeed.
40. The ordinary prairie grasses, with wild vetches andipea-vine in abundance.
41. More or lems all over the country.
43. Black loam.
44. A large percentage is fit for grain, the rest for pasturaige.
45. The finest climate in the world.
46. We have none in the Upper Peace River.
47. I have not kept any record.
48. It is difficult to say. Ice begins to run in the Peace about the 5th of

November, but sorne seasons remains open until 20th December. Generally breaks
up at 10th to 15th April.

49. South-west.
50. They prevail in the Upper Peace River country.
51. The Hudson Bay Company have done a little farming, in connection with

other posts, at Dunvegan, St. John's, Hudson's Hope and Vermillion for very rpany
years; I suppose that at Dunvegan they have raised wheat, barley and potatoes for
15 to 100 years, and seldom have the crops turned out a total failure. In 1884 1
went up on to the height of the prairie country, sone thirty-six miles in Dunvegan,
and broke up about three acres for an experiment; 1885, crop on land once plonghed
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fairly good; 1886, magnificent crop of wheat, barley, peas, potatoes, turnips and all
other vegetables; 1887, sorry to say, a total failure; a frost on the 26th July killed
out everything.

53. Caribou, none; musk ox, none ; wood buffalo, none; moose, a few; elk, none.
57. Very few fish in Peace River; good whitefish in Lesser Slave Lake.
62. Large wooded country. Spruce, juniper, poplar and white birch. We have

good spruce; can take out loge 70 feet long butt. Build a railway into the country.
64. No.
65. Cannot say; we have a little in swamps.
66. Would a great deal rather have the Hudson Bay Company's fine congou.
68. Plenty of the best limestone at Hudson's Hope.
76. Strawberries, raspberries ; the service berry grows on the Peace in great

abundance,-the best wild fruit that grows.
82. In the Upper Peace River we have Beaver and Wood Cree Indians scattered

ail over the country; decrease; the principal "lsickness " is want of food ; measles
carried away some 200 in the fail of 1886.

83. The staple article of food is rabbits, when there are any, moose, bear, lynx,
beaver, geese and ducks. In Peace River the Indians are raising considerable
potatoes; a few are raising a little barley and wheat.

85. We have an abundance of rabbits for thrce years, then we are three years
without any. There must be Pome disease which kills them off; then when they
get so abundant, they kill off ail the small brush or shrubs in the country, and they
certainly migrate, going to the south-west, and when they return they come from
the north.

86. One.
89. I am afraid it would not improve them any.
90. ( think it would be mutually advantageons.
The accounts I have recently received from the country represent the Indian in

a shocking state of suffering frem actual starvation. This is the second year of no
rabbits, and there will be none next year. I do thirik that if tho Government are not
prepared to make treaties with them, tome help in the way cf @eding in supplies
ahould be rendered.

Answers from Gioio M. DAwsoN, M. D., LL. D., Assistant Director Geological
Survey of Canada.

,Series A.-Relating to Navigation and Communication.

1. The portions of the Mackenzie Basin with which I have perronal acquaintance
are:-Athabasca River from "Landing" nortb of Edmonton to Baptiste River,
Peace River Valley from Smoky River to headwaters west of Rocky Mountains,
country between above designated portions of rive) s, upper waters of Dease and
Liard Rivers west of Rocky Mountains.

2. This information is given under heads of separate rivers below.
Stern.wheel steamers are those best suited for the navigation of ail the north.

Western rivers, which differ altogether in character from such streams as the St.
Lawreice and Ottawa, being in goueral swifter and consequently much more shoal
relatively to the volume of water carried.

Three natural main routes of communication exist by which the continuously
navigable waters of the Mackenzie may eventually be reached. 1. North-westward
from Saskatchewan JRegion. 2. Eastward from Port Simpson and the Peace River
Valley. 3. Eastward i rom some Pacific port via Liard River valley. The routes
Inost favorable for railwsy construction are shown in blue lines on the accompany-
Ing map.
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Tau following are ruugh approximations to distances by various routes
Miles.

Edmonton to Fort Smith via Peace River ......................... 600
do do Athabasca River...... .. ................. 500

Prince Albert to Fort Smith via Athabasca River............... 600
Pacifie via Skeena and Peace Rivers to Fort Smith... ........ 930

do Stikeen and Liard to Fort Simpson.................. 650
5. Information colleoted by Capt. McClure, of the " Investigator," sent ont in

search of Sir J. Franklin in b50, via Behring Strait, led him to expect that in mid-
summer open water was to be iound between the North American coast and the
main ice pack as far east as long. 130 deg., or to the east of the Mackenzie mouth.
HRe found, however, considerable difficulty in working hie way eastward, the lane of
open or " land water " being often from a few yards only.to a mile in width. This
lane is formed by the giounding of the heavy pack at some distance from shore.
McClure describes the coast generally as low and dangerous and devoid ofany shelter
er havens. Eskimo reports received by him stated that the " land water " was never
more than three to five miles w ide to the east of Point Barrow, the sea to the north
-being atways occupied by solid pack.

On page 207 of Osborne's narrative of McClure's voyage, the character of the
pack in this part of the Polar Sea is thus described -

" The pack was of the same fearful description as that encountered in the offing
-of the Mackenzie River. The surface of the floes resembled rolling hile, some of
them 100 feet from base to summit, and the edges of this wonderful oceanie ice rose
in places from the water as high as the ' Investigator's' lower yards."

This ice appears to be the same with that met with by .Nare't expedition to the
north of GLinneil Land and Groenland, and which they there named " polarocrystie

In 1826 Sir J. Franklin, leaving the Mackenzie in boats, managed, by following
the shore, to get as far westward as Return Reet, about 350 miles from the Macken-
mie, where ho was stopped by ice. -Messrs. Dease and Simpson, in 1837, got some
distance further along the coast in the same way, but were also stopped by ice
grounded on the shores before reaching Point Barrow.

Sir J. .Richardson ascertained that the water issuing from the Mackenzie had
some influence in opening the ice about its mouth. McClure found the temperature
of the surface water to rise fram 28 deg. Fahrenheit to 39 deg. when abreast of the
Mackenzie, and both he and Capt. Collinson of the " Enterprise " speak of the effect
of the Mackenzie in widening the "shore water " which McClure in 1850 (August)
found to be 50 miles wide off the estuary. lie spent the winter of 1852-53 in Cam-
bridge Bay, Dolphin and Union Strait, from which ho was unable to escape until
the 24th of Auguêt, 1853. In working hie way westward in that year, however, he
was much impeded by ice-pack where ho had found the open water before off the
Mackenzie, and only succeeded in getting as far west as 145° 30' (Camden Lay)
-when ho was again frozen in on the 12th of September.

Our knowledge of the ice to the north and east of Behring Strait has since been
-much increased by the experience of the whalers, and the general result ie shown on
the attached tracing of a map from the [U. S. Coast Pilot of 1879.

Capt. Hooper, U. S. R. M., writes ot the ice in this region as follows:-" In that
part of the Aretie visited by the " Corwin " the ice is quite different from that in the
viclnity of Greenland. No immense icebergs raise their frozen peaks hundreds of
foeet ln the air. The highest ice seen by us du ring the season would not exceed fifty
feet in height. The average height of the main pack is from ton to fifteen feet, with
hummocks that rise to twenty or thirty feet. * * * The general breaking
-up of the ice in this region commences in May or June in the vicinity of Behring
dtrait, and continues until the first part of September, after which time new ice
begins to form, although the sea i not entirely closed for some weeks later."-
iCruise of U. S. Revenue Steamer " Corwin," 1881.
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MAP
Showing limits of pack-ice in the Arctic Ocean and Belring Sea,

based on maps in U. 8, Pacifie Coast Pilot. Alaska. Appendix I. 1879.
Report on the Cruse of U. g. Revenue Steamer Corwin. 1881.

U. S. Coast and Geodette Survey, 188.
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After reading the narratives of McClure, Collinson, Franklin, Dease and Simp-
son, McGuire (of the store ship " Plover ") and others, it would appear that it is not
difficult in almost any season to get ns far as Point Barrow and to return to Behring
Straits, evon with sailing vessels. Ttience to the mouth of the Mackenzie, a distance
of over 500 miles, the navigation is much more difficult and precarious. It would
seem probable, however, that a properly equipped steamer might almost every
season reach the mouth of the Mackenzie, and, wintering there, return the following
season. It might at least be well worth while to make this experiment.

Respecting the estuary of the Mackenzie and the navigability or otherwise of
the channels of its delta very little appears to be kn>wn. It is probable that deep
navigable channels might be found on examination, though at the same time quite
possible that it might prove to be (like the Yukon month on Behring Sea) impossible
of approaeh by sea-going vessels on account of shallow water.

b have conversed with several persons who have been engaged in whaling to the
north of Behring Strait, and have been informed that of late years some of the
whalers have peietrated nearly to the mouth of the Mackenzie.

The whaling fleet is almost entirely composed of vessels sailing from San Fran-
cisco, and is much reduced in number as compared with former years. Steamers
were first employed in this fishery about 1880 and about one-quarter of the fleet is now
steam. In the early part of May and in June they find a few whales migrating
northward on the Siberian coast, being the last of the " herd." During the middle
of summer the whales are far to the north and few are seen. The vessels occupy
themselves in taking walrus. In the latter part of August and during September
the whales are found in great numbers migrating southward and south-westward
toward Behring Strait In 1886, according to A. H. Clark, 41 vessels were employed.
They obtained 20,307 barrels of oil, 332,931 pounds of whalebone, and 5,273 poupds
of walrus ivory.

It is probable that whaling stations like those of Cumberland Inlet and Hudson
Bay might advantageously be established near the mouth of the Mackenzie, the
catch being removed by steamers as before indicated.

The eason of navigation along the coast in this region may be expected to be
about two months from, say, July first to September 10th.

The above is but an imperfect outline of the matter in discussion. For additional
details the following among other works should be consulted:-

1. Narrative of a journey to the shores of the Polar Sea, 1819-22, Capt. J. Frank.
lin.

2. Narrative of a second expedition to the shores of the Polar Sea, 1825-27, Capt.
J. Franklin.

3. Narrative of discoveries on the north coast of America, 1836-39, T. Simpson
(also papers in Royal Geog. vol.).

4. Arctic search expedition, Sir T. Richardson,
5. Papers, and ' further papers' relating to Arctic expedition in search* of Sir

J. Franklin.
6. Discovery of the North-West Passage, McClure.
7. Personal narrative of the discovery ot the North-West Passage by A. Arm-

strong, M.D.
8. Report of the expedition to Point Barrow by Lieut. Ray.
6tb Question :-The Athabasca was formerly used as a trade route and navigated

by boats irom its mouth to the Rocky Mountains. Of the portion above the landing 1,
believe 170 miles to the mouth of the McLeod River might be navigated by stern.
wheel steamers. The slope averages about four feet to the mile in this part and
there are several little rapids, but none serions. I have no personal knowledge of
the lower part of the Athabasca.

The Lesser Slave River is about 41 miles in length. It is obstructed by shallow
stony rapids for 18 miles up from its mouth (rapids about 20 in number. Total
fall nearly 100 feet). This part of the river is navigable for boats, but doubtful
for steamers even if small. The upper part of the river might be navigated by a
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amall bteamer (it flows at the rate of about one-seventh mile per hour) and with
Lesser Stave Lake would aff-rd a length of about 90 miles of steamer navigation.
(For particulars sec Report of Progress, Geol. Survey, Im79-80, P. 82 B. and map.)
The west end of the lake is con nected by a cart road about 55 miles in length with
the Pence River, at its confluence with the Smoky River.

The Pembina is said to be navigable for large boats for about 60 miles from its
mouth, but I have no personal knowledge of the navigability of this or the McLeod
River.

Mr. R. G. McConnell (my assistant in 1879) found it impossible to ascend the
La Biche River, even with a smnalt bark canoe, in the autumn. La Biche Lake is con-
nected with the Athabasca by a cart road, about 25 miles in length. (See extract
from Mr. W. Ogilvie's report.)

Additionai information in reply to Questions 6 and 7, extracted from report by
W. Ogilvie, 1). L. S.: -

Athabasca River, below d The Landing."
Descending the river from the landing, only two rapids worth mentioning are

1met with between that point and Grand Rapids. The first of these is situated 120
miles below the landing, and is caused by a bar of gravel reaching across the river,
which in this part is somewhat wider than the average, and correspondingly sbal-
low. Tihis rapid presents no obstacle to the passage of York boats not drawing
more than 2 feet of water, nor do I think it would, with the water at its ordinary
height, to steamboats such as navigate the Saskatchewan; and even should such he
the case, it would be no very difficult matter to construct a channel, as the bar is not
more than 100 to 120 yards in length.

• The second rapid is mei with 14d miles from the Landing, and though rougher
than the first, yet is not such au obstacle to navigation, as here the river is not so
wide and is consequently deeper. Judging from appearance, I should say that there
was never less than from 3 to 4 feet of water in the centre or deepest portion of the
rapid.

Grand Rapids are situated 166 miles below the Landing, are about two miles
long, and I should esti mate, at this season of the year, have a fal of about 65 feet,
most of which occurs in about 30 chains. The river here has, through past ages,
worn for itself a bed in the soft sandstone, about 300 feet deep. Thickly scattered
over the face of the rapid may be seen spheroidal concretionary masses of sandstone,
varying in size from a foot or two to 10 or 12 feet in diameter. These, harder than
the surrounding massee, have offered greater resistance to the action of the water, and
have remained standing on the slope of the rapid in numberless quantities, adding
greatly to the roughness of the same. Midway in the rapid is a large timbered
island, arounrd which the waters sweep, and, converging below, rush through a
channel not more tnan 1iO yards wide, while above the isLand the river is from 500
to 600 yards in width. The rush of water through this channel is tremendous, and
reminds one forcibly of the rapide below Niagara Falls. Standing on the eust bank
of tie river, just at the narrowest part of the channel, and looking up at the wildly
tumbling white waters dashing from rock to rock as they sweep around the fir-clad
island, while on either hand stand the towering and almost perpendicular sandstone
cliffs with their fringe of dark green fir apparently brushing the cloids, one sees a
speotacle that inspires with awe and wonder, and one that an artist would love to
look upon and foel to be worthy of the best touches of his brush. For a co ple of
miles below thie rapide the waters are somewhat turbulent, but as far as I could seo,
deep and not dangerous.

Rapide de Roches are reached 194 miles below the Landiing. These are short,
the principal portion not being more than 250 yards in length ; in this distance there
is a fail of about 8 feet. The passage is rough and stony, and is impassable for
canoes. Yorii boats descending these rapide have to be lowered by means of ropes
fastened on shore, several men being stationed in the boats with poles to guide. I
may state here that this plan is followed in the passage of ail difflouit rapids on this
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river. Should it ever be necessary, a single lock will overcome the diftlculties hore
met with.

Long Rapids are 214 miles from the Landing. They are about eight miles
in length, and are composed of three distinct rapide, with a fall in the first of abouâ
26 feet; in the second of about 8 feet; and in the third of about 12 feet, or of about
46 feet in all. There is a space of about half a mile between the first and second,
and of about a mile between the second and third. The first is the largest. while the
last is the most difficuit of descent, as numerous fragments of sandstone are scattered
through it. It was in the second of these three rapids that the accident occurred
by wiich I lost one of my men.

At 226J miles the Crooked Rapids are to be met with. Theose are three miles
in length, and the chief portion in shape resembles a horse shoe magneot The fali
is about 25 feet, and is dangerous on account of the water rushing to tho outside of
the curve, making it very rough there, while the inside is comparatively smooth.
Boats descending keep to the inside, and are lowered by the aid of ropes as before
muentioned. In these rapide may be found two ledges of rock, one at the head and
the other at the foot, reaching almost across the river, and over which the water
drops almost perpendicularly a distance of 2j or 3 feet. These wouid, I bolieve, pro
vent any large boat passing, un less the water was very high.

The head of' the Casuade Rapids is reached at .35 miles below the Landing.
These rapids are two and a quarter miles long, and are composed of four ledges of
rock which run across the river at intervals and form four cascades of from 3 to 4
feet fall each, the total fall being about 20 feet.

The rapid known as La Roche commences at a distance of '244 miles, and is
about a mile and a quarter long. At the head of this rapid are two cascades similar
to those in the Cascade Rapids, each with a fall of about 3 feet. The total fall is
about 12 feet.

The last rapid is situated at a distance of 251 miles below the Landing. It is short
and not very difficuit of descent. With ordinary care canoes can make the passage.

Between the above mentionod rapide may be found many otheis, some of which
require care in descending with canoes, but noue present the same difficulties.as
those already mentioned. I might also say that from Rapids de Roches to Fort Mo-
Murray it is almost one rapid.

From the last rapid to Lake Athabasca, a distance of about 170 miles (from ten
to fifteen miles more by the steamboat channel), the river is navigable for river, if
Mot for lake, steamers; and during the last summer several trips were made by t4e
iUudson Bay Company's boats from Fort, Chippewyan to Fort Mcfurray without
any (tifficulty; also one or two trips were made about forty miles up the Clearwater
Riv.

'The width of the river from the mouth of the Pembina, about 100 miles above
the Landing, to the confluence of the Clearwater at Fort McMturray, a distancoe of
262 miles below the Landing, varies from 300 to 500 yards; while from Fort Mo-
Murray to where the river commences the formation of its delti, near the lake, a
'distance of 150 miles, the width varies from 400 to 800 yards. From the last mon-
tioued point, namely, where the river commences the formation of its delta, to the
lake, the width in many places exceeds a mile, while sand bars and islands are so

merous as to make it difficult in many places to tell which are the main shores.
Numerous streams flow into the Athabasca, but with the exception of the Little

elave, the Clearwater and the Red Rivers, none exceed 50 yards in width, and are
for the most part rushing torrents for miles above their mouths. The Little Slave
ýftd Red Rivera are about 100 yards wide, while the width of the Clearwater is from
150 to 200 yards.

Between the Landing and Fort McMurray the banks of the river are never les
than1 300 feet in height, and in many places rise 400 or 500 feet, and are often prp.
OiPitous. Below Fort McMurray the banks seldom rise to the height of 00 feet,
and gradually get lower and lower, until the lake is reached, whore they do nøt ex-
Ceed a few feet in height. 199
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The banks here are almost continually being washed away, the trees which grow
along them being deposited in the streams to such an extent that in many of the
bends it is almost impossible to force a passage for canoes. In this way the lower
p art of the river is slowly and continually changing its bed, and carrying what was
formerly the bottom of the lake down to form a bottom for it as it now exists. Here
one can easily trace in the banks the layers of sand, gravel, clay, leaves, limbs, &c.,
that were deposited in this flat when the lake was much larger than at present.

With the exception of the chanrvel worn by the flow of the river, the lake, for
miles out, does not exceed 3 feet in depth, and is constantly getting more and more
shallow by the depositing of sediment from the dirty waters of the river, which, dur-
ing the summer months, are thick with sand, clay and other matter. By placing the
ear close to the edge of a boat whon floating quietly in the stream one can distinctly
hear the noise made by these particles rubbing against one another. The average
rate of current of the Athabasca, when the water is at the ordinary height, is four
miles an hour.

8th Question:-A. I have no personal knowledge of this river. It was examined
by Mr. R. McConnell of the Geological Survey last autumn, but no report bas yet
been received. Authentie particulars may no doubt be obtained fromi the Hudson
Bay Company. (See also Franklin's expeditions, Sir J. Richardson, Capt. Back, &c.)

9th Question:-A. From its mouth at Fort Simpson this river (according to pre-
liminary notes received frcm Mr. McConnell) is probably navigable for steamers in
a southerly direction, for about 200 miles, or the mouth of the Nelson or East branch.
The river above this place to the mouth of the Dease is generally very swift and
dangerous, with numerous narrow canons. The Devil's Portage four miles long
over a mountain 1,000 feet high. This part of the river is navigable for boats only
with great difficulty and had always been accounted the most dangerous in the region.
The south west branch of the Liard known as the Black Turnagain, or Mud River, is
reported to have a moderate current and may prove of use as a means of communica-
tion. The Liard above the mouth of Dease and the Francis River, its main tributary,
were ascended by me in boats last summer. There is one bad canon just above the
mouth of Dease and two in the Francis, and these streams could only be navigated
by steamers for short lengths. The Dease River, about 140 miles in length and fall
560 feet in that distance. There are several rapids and it is scarcely navigable for
steamers under most favorable circumstances. It is navigated by large flat-bottomed
boats. At its head, on Dease Lake, in Cassiar District, is a emall steamer. Total
length of lake about 26 miles. Francis Lake at the head of river of same name,
with two arms; total navigable length about 54 miles.

10th Question :-A. Trustworthy information respecting this river from Atha-
basca Lake to Dunvegan will be found in detail in report by Mr. Ogilvie (Interior De-
partment Report, 1884, Part Il, p. 49 et seq.) the following is a summary:-

Miles.
Fort Chippewyan in Athabasca Lake to Peace Point.... . 86

do do head of L. Rapids 100f
do do Falls......... ....... 234
do do Battle River ...... 436
do do Smoky River...... 541
do do Dunvegan ...... ... 604

Little Rapids, 3½ miles long ; total fail about eight feet.
Falls, perpendicular drop of 9j feet, but sloping descent on one side used by

boats. Just above the fails is a rapid one-third of a mile long, fall of eight feet. 1*
miles above the fails, rapid three hundred yards long, fall of eight feet. York boat
and scows pais up and down through al[ these, and Ogilvie states that with the ex-
ception of Little Rapide, falls and rapids near them, and two shoal places, one near
mouth of Smoky River, one between Smoky and Dunvegan, the river is navigable
at low water throughout for boats drawing five to six feet of water. Above Dunve*

n it appears that there are no serions impediments to steamer navigation to the
]Rocky Mountain Portage, a distance of about 135 miles. Adding this to Mr. Ogilvie'8
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distances above given, the navigability of the Peace River for a steamer of good
Power drawing say four feet of water may be thus expresed.

Miles.
Fort Chippewyan to Little Rapids........................... 97
Little Rapids possible interruption of.............. 8¼
Little Rapids to fall..... ..................................... 13ê
Falls and rapide, making break of.......................... 1½
Head of rapide to Dunvegan .................. ......... -... 368J
Dunvegan to Rocky Mountain Portage..... .......... 185

Thus, provided means are adopted for overcoming these impediments, the Peace
taight afford a length of steamer navigation of about 740 miles.

At the Rocky Mountain Portage is an impassable canon ; portage 12 miles. This
onstitutes head of steamer navigation, as from this place to west aide of Rocky

Mountains (about 83 miles) there are several bad rapide.
The Pece is formed by the confluence of the Finlay and Parsnip Rivera west of

the mountains. There are streams of about 500 feet wide. From the confluence of
the Parsnip might possibly be navigated by a emall steamer for fifty or more miles
southward, but is swift and shoal and not well adapted for such navigation. Little
la known of the Finlay but much bad water is reported.

The Smoky River from latitude 550 to its mouth flows in a valley 400 to 600
feet deep, half a mile wide in the bottom and two to three miles from rim to rim.
Whe banks are open and grassy on southern exposures. The current is swift and
there are many small rapide, so that it can scarcely be considered navigable for
steamers of any kind, though it is possible that a steamer of light draught might as-
tend some distance at high water. (Refer to Mr. Ogilvie's-report for all particulars
below Dunvegan. To reports by Solwyn, Horetzky, Macoun, Cambie and Dawson
'for river above Dunvegan

12th Question :-A. Sir J. Richardson states (Journal of a Boat Voyage, 1, p.
208) that notwithstanding the existence of rapide at two places below the mouth of
hear Lake River (firet and second rapide of Mackenzie) that the Mackenzie River
rlight be navigated in the earlier part of the aummer by steam 'vessels of consider-
Able burden from the Portage of the Drowned an Slave River, to the sea-a distance
Of 1,200 to 1,300 miles. This has, I believe, been praotically establisbed last sum-
taer, by the success of a steamer belonging to the Hudson Bay Company.

Questions, 13, 14, 15 and 16:-A. I have no personal knowledge of these lakes
Which are known to me only through published Reports; and works of Franklin,
»ichardson, Back, Petitot and othersd

Question 19:-A. See reporte of Dr. R. Bell, Geological Survey, Narrative of
An expedition to shores of Arctic Sea, Dr. J. Rae. Reports of expeditions to Hudson
hay by Captain Gordon.

Question 20 :-A. This country ie practically unknown except where covered by
hack's route from Great Slave Lake to north of Great Fish River. It was travelled
y Samuel Hearne near the end of last century, but his account is very meagre, and

the rivera and lakes as shown by him evidently very incorrect. His map is Stili, how.
'Ver, the only one available for the greater part of the district. Lieutenant Schwitka

Anld Dr. Rae have made some additions between N.W. part of bay and Aretie cost.
Question 21:-A. Much scattered information exista on this subject in various

Worke. I would respeotfully suggest that a compilation and discussion of the whole
thould be undertaken by some competent meteorologist. The notes in their present
form are of little value, but might be rendered available in the way indicated.

Question 22:-A. The same remark applies to this question as to the lat.
Question 24:-A. The western outline of the Archaean formation on the ac-

%!impanying geological map (Geological map of the northern part of the Dominion
Of Canada west of the Rooky Mountains) may, I believe, be taken generally as indi-
rating the western border of the barren grounde, and as separating them from the
kAckenzie valley in which cultivable land, fbrest areas, &o., coeur. (See in this con-
eetion map by Abbé Pétitot in Bulletin de la Société de Géographie, 1875, p. 278.
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Richardson places the southern limit of barren ground at latitude 61 on the shore of
Hudson Bay).

Question 25 :-A. I can add nothing to the descriptions of Richardson, Hearne
and Back. (See especially " The Polar Regions " by Sir J. Richardson, p. 263.)

Question 26:-A. In the Mackenzie valley, according to Sir J. Richardson, bar-
ley ripons well at Fort Norman, latitude 65°, 92 days after being sown. All attempts
to cultivate barley 2° further north have failed. Good potatoes are reported (by F.
W. Hart) to be grown at Fort Nelson about latitude 590 on Liard River. Potatoes
are very successfully grown on Stikeen River east of Coast Mountains in northern
British Columbia, latitude 58°. Barley is also grown at this place. Potatoes also grow
(Vide Richardson) at Fort Simpson and Fort Norman, but are of inferior quality.

Question 27:-A. Wheat is reported by Richardson to be raised with profit at
Fort Liard, on Liard River, but owing to frosts it does not ripen perfectly every
year. This place was, last autumn, by Mr. McConnell, determined to be in lat. 60-14.
Wheat can also be grown on the Stikeen River, near Tolegraph Creek, lat. 58 deg.

Question 29:-A. I would respectfully suggest that a digest and tabulation might
be made of the numeroua general records which exist for various forts, &c. The in-
formation thus rendered available could not fail to be of great value and would
furnish the best and most complote answers to this and following questions.

Question 30.-A. The information on these points which I am able to give for
the Peace River region west of the mouth of Smoky River is embodied in the excerpt
of my report of 1879-80 which accompanies this. Some additional information of a
later date is also to be found in the report of Mr. W. Ogilvie, an extract from which
is also attached.

Question 50:- A. The winds have long been known to occur as far north as
Fort Simpson, and observations by Abbé Petitot appear to show that they extend
quite to the mouth of the Mackenzie. (Seo Bulletin de la Société de Geographie,
1875, p. 205.)

Question 52:-A. Reindeer. Cattle posaibly during two or three months in
summer. As before stated we really possesa very little definite or authentic infor-
mation respecting the barren grounds generally.

Question 53:-A. The cariboo aed moose are the most valuable animals re-
garded as food, in the entire Mackenzie Basin. The musk o appears to be practi-
cally confined to the barren grounds east of the Mackenzie Valley and to the Arctie
Archipelago. Richardson states that the northern limit of the elk or whpiti was in
his time on the Hay River. The woodland buffalo was at the same date very abun-
dant in prairies near IIay River, Salt River, &c., and small herds are reported still to
exist. Six of the animals were seen by the Indians at Pouue Coupée prairie, south of
Peace River in 18-79.

Question 58 :-A. See answer to question 5.
Question 59 - A. With the class of steamers necessary for the navigation of the

Mackenzie, I should consider it doubtfully profitable to endeavor to carry heavy
freight such as wha!o or seal oil, &c·, for long distances up stream. I think it prob-
able that the coast fisheries might be more advantageously utilized in the manner in-
dicated in answer to queistion 5.

Question 60: -A. Richardson describes the white spruce as attaining a girth
of four or five feet, and a height of 60 feet in Mackenzie Valley as far north as Bear
lake River. One trce in that locality measured 122 feet in height. It appears that
the white spruee is the most abundant tree throughout the Mackenzie Valley, and its
wood is fairly good for all constructive purposes.

Question 65:-A. Extends north of the Arctic circle and west nearly to the
Pacifie ooast.

Question- 66:-A. I do not consider this plant a useful substitute for tea, It
does Dot possess the peculiar alkaloid principle which rendors tea valuable. DO
qualities are morely due to au aromatic gum or resinous principle.

Question 67:-A summary of all available information called for in this and the
two following questions is contained in my report entitled: " Notes to accompany a
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'Geological Map of the Northern part of the Dominion of Canada, East of the Rooky
Mountains," of whieh a copy is herewith transmitted.

Question 76:-The service berry, high bush cranberry, swamp cranberry, ras
berry, strawberry and varions species of blueberry, are the only fruits sufficiently
abundant to be of importance. The first mentioned is of more value as food than
any of the others. It is extremely abundant in the Peace River country, espeoiaily
in Grande Prairie.

Question 77:-A. The pitch may probably be of eonsiderable value in the
future, but it is most important ir giving reason to believe that extensive deposits of
petroleum exist in the country in which it occurs. In Report of Progres, 1881-
1882, p. 34, Mr. Hoffman reports on an examination of this material. He suggests
its use for asphalting roadways, &c., and for the purpose of distillation, and the pro.
-duction of lubricating and illuminating oils.

Question 78:-A. From the reports of Sir J. Richardson, Prof. Macoun and Dr.
R Bell, to which reference should be made, the quantity is very great, I should sup.
pose practically inexhaustible.

Question 79:-A. By one or two of the railway routes suggested under question
three. A large market would exist in the southern portions of the prairie country,
but an even more important and immediate market could be obtained in varios
ports of both sides of the Pacifie Ocean.

Question 80 :-A. Possibly ten thousand dollars, exclusive of salaries ofsuperin-
tendent and foremen. I would suggest the Athabasca valley near the " Landing "
-Or the vicinity of Lesser Slave Lake as the most accessible places for firat attempta.
Several oil springs are reported in this district.

Question 81:-A. I arn inclined to think that this fine gold has come from the
iorth and east with the boulder drift. Mr. J. B. Tyrreil has, however, lately

-Advanced arguments in favor of the theory that it was derived from the Selkirk
Mountains at a time antecedent to the formation of the Rocky Mountains proper.
Ris views are worthy of consideration.

Question 89:-A. Under proper regulations a good effect. These woodland
Indians are more amenable to civilization than those of the plains.

Information bearing en extent of arable and pastoral land, &o., in the region of
the Peace and Athabasca Rivers from report by Dr. G. M. Dawson, 1879-80, sudMr. W. Ogilvie, 1884:

Extract from Report by Dr. G. M. Dawson.

GENERAL PHYSICAL AND CLIMATIc FnATURES OF TNE PEACE RIVzE COUNTT.

As the district of country defined on page 46 B, to the description of which the
saucceeding pages up to this point have been devoted, is bounded to the south by the
Athabasca, it may be well bore briefly to review the character of this great tract of
the Peace River basin, and'discuss what facts we possess as to its climate. As already
lioted its area is about 31,550 square miles. Its average elevation may be stated as a
little over 2,000 feet, and this is maintained with considerable uniformity for though
the general surface slbpes slightly from the north and south toward the ieace River,
the region as a whole may be considered as a plateau, through which the great gorge-
like valley of the Peace has been excavated. This valley has in general a depth of
600 to 800 feet below that part of the plateau bordering it, with a width of two or
three miles from rim to rim. [ts tributary streams, at first nearly en the plateau
level, flow in valleys of continually increasing depth as they approach that of the
Peace River. Those from the south-eastern portion of the region, rise either in the
-hocky Mountains or near the Athabasca, the tributaries received by the latter stream,in this part of its eourse, from the north and north-west being-with the exception
of the Baptiste-quite inconsiderable.

The ridges and hills by which this region is occasionally diversified, appear in
ah eases to be composed either of the generally soft rocks of the Cretaceous, or of
arenaceous clays containing erratics and reuresenting the boulder clays of the glacial
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period. These elevations are generally slight, and with exceedingly light and gra.
dual slopes, the scarped banks of the streams constituting much more important
irregularities. These ridges, however, often resemble detached portions of a higher
plate#u, and spread widely enough to occupy in the aggregate a considerable area,
of which the soil is not so uniform in character as elsewhere. With these exceptions,
the soil of the district may be described as a fine silt, resembling the white silts of
the Nechacco basin previously refqrred to, and not dissimilar from the loess-like ma-
terial constituting the subsoil of the Red River Valley in Manitoba. This silt, at a
short distance below the surface, is greyish or brownish in color, but becomes mixed
superficially with a proportion of vegetable matter to a varying depth. It has evi-
dently been deposited by a comparatively tranquil body of water not loaded with ice,
probably toward the close of the glacial period, and bas either never been laid down
on the ridges and undulations above referred to, or bas been since removed from tbem
by processes of waste. As evidenced by the natural vegetation its fertility is great.

West of the Smoky River, both to the south and north of Peace River, there are
extensive areas of prairie country, either entirely open, and covered with a more or
les luxuriant growth of grass, or dotted with patches of coppice and groves of trees.

The northern banks of the Peace River valley, are also very generally open and
grassed, and parts of the valley of the Smoky and other rivers have a similar charac.
ter. The total area of prairie land west of the Smoky River, may be about 3,000 square
miles. The remainder of the surface is generally occupied by second-growth forest,
ocosionally dense, but more often open and composed of aspen, birch and cotton-
wood, with a greater or less proportion of coniferous trees. Some patches of the
original forest remain, however, particularly in the river valleys, and are composed
of much larger trees, chiefiy ceniferous, among which the spruce is most abundant.
Handsome groves of old and large cottonwoods are also to be found in some of the
valleys. Where the soil. becomes locally sandy and poor, and more particularly in
some of the more elevated parts of the high ridges above described, a thick growth
of scrub pine and spruce, in which the individual trees are amal, is found; and in
swampy regions the tamarac is not wanting, and grows generally intermixed with
the spruce.

Eiast of the Smoky River, and southward toward the Athabasca, the prairie
country is quite insignificant in extent, the region being characterized by second-
growth woods of the kind just described, which, on approaching the Athabasca, ar4
replaced by extensive and well nigh impassable tracts of bruli and windfall, in which
second-growth forest is only beginning to struggle up.

Though the prairies are most immediately available, from an agricultural point
of view, the regions now covered with second.growth and foreit, where the soil itself
is not inferior, will eventually be equally valuable. The largest tract of poor land is
that bordering the valley of the Athabasca on the north. This rises to an elevation
considerably greater than most of the region to the north and west, and appears dur-
ing the submergence to which the superficial deposits are due, to have been exposed
to stronger currents which have prevented the deposition of fine silt, causing it to be
replaced by a coarser silt which passes in places into actual sand, and alternates
with ridges of boulder clay. This region is often swampy, and for a width of twenty
to 25 miles on the trail for Sturgeon Lake to Athabasca is quite unsuited for agricul-
ture, though still in many places capable of yielding good summer grazing when the
forest has been completely removed by fire. To the northward, more particularly
to the east of Smoky River, peaty and mossy swamps occupy part of the surface,
and these may be regarded as permanently unsuited to agriculture.

There is also a sandy tract, though of small width, along the lower part of the
Wapiti River near ita junction with the Smoky. Deducting as far as possible, all the
areas known to be inferior or useless, with about twenty per cent. for the portions of
the region under consideration of which less is known, the total area of land, with
soil suited to agriculture. may be estimated as at least 23,500 square miles. In the
absence of complete maps, such an estimate cannot be otherwise than very rough,
but may serve to give some idea of the fact.
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Whatever theory be adopted, and may have been advanced, to account for the
wide prairies of the western portion of America further to the south, the origin of
the prairies of the Peace River is suffIciently obvions. There can be no dOubt that
they bave been produced and are maintained by fires. The country is naturally a
Wooded one, and where fires have not run for a few years, young trees begin rapidly
to spriLg up. The fires are, of course, ultimately attributable to human agency, and
it is probable that before the country was inhabited by the Indians it was every-
Where densely forest-clad. That the date of the origin of the chief prairie tracts now
found is remote, is clearly evidenced by their present appearance, and more parti-
enlarly by the fact that they are everywhere scored and rutted with old buffalo
tracks, waile every suitable locality is pitted with a saucer-shaped " buffalo wallows."
lu its primitive state, the surface was probably covered with a dense and heavy
growth of coniferous trees, principally the spruce (Picea Engelinanni and P. alba)
but with scrub pine (Pinus contorta) in some localities, and interspersed with aspen
and cottonwood. These forests having been destroyed by fire, a second growth,
chiefly of aspen, but with much birch in some places, and almost everywhere a cer-
tain proportion of coniferous trees-chiefly spruce-has taken its place. The aspen
being a short-lived tree, while the spruce reaches a great age and size, the natural
Course of events, if undisturbed, would lead to the re-establishment of the old sprue
forests.

The luxuriance of the natural vegetation in theso prairies is truly wonderful, and
indicates, not alone the fertility of the soil, but the occurrence of a sufficient rainfaIl.

With regard to the climate of the Peace River country, we are without suoh ao.
Ourate information as might be obtained from a careful meteorological record, em-
bracing even a single year, and its character can at present be ascertained merely
from notes aud observations of a general character and the appearance of the natural
Vegetation.

It may be stated at once that the ascertained facts leave no doubt on the subject
cf the suffiiient lengLh and warmth of the seasun, to ripen wheat, oats and barley,
With all the ordinary root crops and vegetables, the only point which may admit of
question being to what extent the occurrence of late and early frosts may interfere
With growth. This remark is intended to apply to the whole district previously
defined, including both the river valleys and the plateau.

The summer season of 1679 was an unusual one, characterized by excessively
heavy rainfall, with cold raw weather in the early summer months. These condi-
tions did not extend to the west of the Rocky Mountains, but appear to have been
fOlt over the entire area of the plains to the Red River valley, As a result of this,
lhe crops generally througbout the North-West wore later than usual, and the mean
terperature of even the latter part of the summer appears to be rather abnormally
IoW. Notwithstanding this, on my arrival at Dunvegan, on the 16th of Auguat,
8anaIl patches of wheat and barley in the gardon of the fort presented a remarkably
fue appearance and were beginning to turn yellow. On my return to the fort on
alst August these were being harvested, their complete ripening having been delayed
by overcast and chilly weather which prevailed between these dates. At the first-
10entioned date potatoes were quite ripe, with the balle formed on the stalks, and the
garden contained aiso fine cabbages, cauliflowers, beets, carrots, onions, lettuce and
turnips. Dwarf beans, cucumbers and squashes were also flourishing, and though
these plants are particularly tender, showed no sign of frost. The two Iast-named

aving been sown in the open ground did not appear likely to perfect their fruit. A
stalks of Indian corn were alsO growing, though it is improbable that this cereal

*ould ripen in this district.
When this garden was again visited, on the last day of August, the beans, oucum-

bers and squashes had been cut down by frost, but not completely killed. The
Potato tops were also slightly nipped.

iRev. Mr. Tessier, who bas been at Dunvegan as a missionary for some years, bas
alWays been able to ripen small, black batter beans, but in some seasons not without
difieulty owing to froste. He had aiso tried a few grains of oats which he procured
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aocidently, and obtained a return of astonisbing abundance. About the date just
referred to the potato plants of Smoky River post (Tie Forks) were badly out down
by front, the tubers being, however, quite ripe, âne and large.

On the 15th September, Mr. R. McConnell, found the potatoes in the gardon of
the fort at the west end of Lesser Slave Lake, and on the level of the plateau, little
afected by the frost, with tubers large and ripe. Mr. H. J. Cambio also ascertained
that wheat thrives at this place. We found some rude attempt at cultivation
aso at the I Cree Settlement," previously r eferred to, which is at the average
level of the plateau, with an elevation of about 2,000 feet. Here, on 14th
September, the potato plants were slightly affected by frost, but not more so than ob-
served at Dunvegan two weeks before. The tubers were quite ripe, but the Indians
did mot intend to dig them for about ten days. Turnips were very fine, and carrots,
beets and onions were good, though evidently cultivated with very little care. Two
or three very amall patches of barley had been almost completely destroyed by mice,
but a few stalks remaining were quite ripe and with fine heads. The Indians here
were very anxious to have a supply cf garden seeds, which I have since been able to
forward to them by the kindness of Messis. Stobart, Eden & Co., of Winnipeg.

At Fort St. John, ninety-five miles west of Dunvegan, and so much nearer the
mountains, on 26th July, 1875, Professor Macoun states that potatoes, oats, barley,
and many varieties of vegetables were in a very flourishing state in " Nigger Dan's "
gardon. The oats stood nearly five feet high, and the barley had made nearly an
equal growth.* The barley and oats were both ripe about the 12th of August.
Prof. Macoun was informed by Charlotte at HudPon's Hope, thirty miles further west,
that in 1b74 there was no frost from the 1st of May until the 15th of September. In
1875 sowing commenced the last week in April. There appears to have been a frost
n 28th of June, but the first autumn frost occurred on the 8th of September, and

Mr. Selwyn found the potato tops still green in the middle of the month. Mr. JL J.
Cambie saw wheat filourisiing hore in July last, but on hie return in September it
had been out down by frost.

Such are the notes that can be obtained on the growth of cereals and vegetables
in the district in question. From information obtained at Danvegan, it sems that
the snow disappears about the middle of April, westerly winds sweeping it away
fast. The river opens at about the same time Cultivation begins at about the end
of April or first of May. The river generally begins to freeze in November. The
depth of snow, I was told, ave ages about two feet, an estimate which agrees with
Mr. Horetzky's statement.t Mr. Hoi etzky was also told that the plains were often
nearly bare up to the month of December, though the winter usually sets in with
the month of November. Sir Alexander Mackerzie remarked the same absence of
snow in the early winter months of 1'92. It was entirely gone on 5th April, 1793,
and gnats and mosquitoes were troubletome on 20th April.‡ Horses almost invari-
ably winter out well without requiring to be fed. Hay should be provided for cattle,
to ensure perfect safety, for a period of three or four months, though in some sea
sons it is necessary to feed the arimals for a few weeks only. The Indians of the
"Oree Settlement " on Sturgeon Lake, previously referred to, winter their horses
without any difficulty round the bordera of a neighbouring lake, the shores of which
are partly open. Prom ludson's Hope, the horses are sent southward to Moberly'O
Lake to winter, and according to Mr. Selwyn, do well there. Lesser Slave Lake,
with its wonderful natural meadows, has long been known as an excellent place for
wintering stock, and is referred to as such by Sir. J Richardson.

Some general idea of the length and character of the seasons at Fort St. John
inay be gained by an examination of the extracts from the journals from 1866 tO
1875, published by Mr. Selwyn. § The dates of opening and closing of Peace River,

Report of Progress, Geoi. Survey of Canada, 1875-76, p. 154·
† Oanada on the Pacific, p. 205.

Voyages, p. 131-132.
§ Report of Progres, Geol. Survey of Canada, 1875-76, p. 84.
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being an important elue to the mean temperature of the region, may be quoted as
Sunmarized by Prof. Macoun in the same report (p. 156):

Ice breaking Ice drifting, firut time
1866, April 19................................. Nov. 7.
1867 do 21................... ..................................... do 8.
1868 do 20...... ........................ do 7.
1869 do 23.................................... .................... do 8.
1870 do 26 ......... No record.
1871 do 18.................. .................. ~............ ....... Nov. 10.
1872 do 19........ ..................... .......................... do 8.
1873 do 23 ........................................................ do 4.
1874 do 19........................................................ Oct. 31.
1875 do 16.........................................................

The average date of the breaking up of the ice may thus be stated to be April
21st; that on which ice is running in the river for the first time, November 7th. In
1792.3, when wintering at the mouth of Smoky River, Sir Alexander Mackenzie ob-
served the ice to be running for the first time on November 6tb, while the river was
i0lear of ice on the 25th April. I have been unable to find any precise records of the
dates of closing and opening of the Saskatchewan, but Dr. Hector states these are
Usually the second week of November and the second week of April, respectively.
The Saskatchewan is a more rapid stream than the Peace.

With regard to the probable difference between the actual valley of the Peace,
and the plateau forring the general surface of the country, Prof. Macoun observe",*

* Op. cit., p. 155.
Speaking of the vicinity of Fort St. John, that notwithstanding the difference in alti-
tude, the berries on the plateau ripened about a week only later than those near the
river, while he was informed that there was about the same difference in the time of
disappearance of the snow in spring. While at Dunvegan, I ascertained that a
similar difference was observed there, but it was added that thii obtained chiefly
With the wooded parts of the plateau, the snow disappearing on the prairies much
about the same time as in the valley. In my diary, under date September 5th. I
Snd the following ontry :--" Asnerns and berry bushes ahout the Peace River valley
IIow looking quite autumnal. On the plateau, 800 or 900 feet bigher, not nearly so
lauch so. Slight tinge of yellow only on some aspen groves." This difference,
though not altogether constant and depending mach nu diversity of soil, appears to
be actual. In October, 1872, Mr. Horetzky writes: ‡ " We observed that, curiously

elough, the vegetation upon these uplands did not appear to have suffered so mach
nom the effects of frost, ibis being probably due to the faet of the air in these upper
ttgions being constantly in motion, while in the deep and cepacions valley of the
river the winds have often ro effect."

The difference between the valley and the plateau being thus very small, I have
bot treated separately the observations for temperature taken by myseif in the diffe'r-
ent situations. Most of the observations, bowever, refer to the plateau ; and includ-
ig the whole time spent in the country, from the Middle Forkw of Pirn River to the
bank of the Athabasca, cover a period of nearly two months. The mean minimum
tliperature for the month of August, deduced from observatioùs exterding from
thke 6th to the 31st of the month, is 39.90. The mean of observationg att 6 a.m. dur-
")g the same period is 42-,°. That of the observations at 6 p.m., 59.50. In Septer ber
the mean minimum temperature was 28-10. The mean of norning observations
84'3°, of evening observations 51·5°. I bave endeavored to deduce from these obser-
Vations mean temperatures for the months in question, by correcting them by the
tables of hourly variations in temperature given by C. A. Schott, in the Smithsonian
Contributions to Knowledge (No. 277), but find it impossible to do so, as the daily
raInge is here so much greater than that of any of the places represented by the
tables, which refer chiefly to the eastern portion of the continent. It would appoar,

COanada on the Pacific, p. 44.807
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that while in moet places the mean temperature of the day is reached about 8 p.m.,
it is found in the Peace River country not far from 6 p.m., by reason of the increased
rapidity of lose of heat by radiation due to greater elevation and dryer atmosphere.
The maximum temperature was seldom observed, but the daily range is very great,
and the maximum probably several times reached 800 in August, and often sur-
passed 70° in September.

From the 6th to the 31st of August I registered two nights of frost, on the 13th
snd 20th of the month, when the thermometer showed 32° and 260, respectively.
Both of these were observed on the plateau, but one at lest of them (that of the
20th) must have occurred also in the valley, from the effects produced at Dunvegan
on tender vegetation. These froste ocourred in very fine weather, following a day
of strong westerly wind, the result of which is to remove from the surface of the
earth the whole of the lower heated layer of the atmosphere. This, succeeded by a
calm and cloudless night with transparent sky, causes the thormometer to sink
below the freezing-point before morning. When not preceded by strong wind, more
transparency of the atmosphere seems seldom or never to lead to frost in Auguet, in
this district, as many beautifully starlight nights without an approach of the mer-
ocury to the freezing point were experienced.

Though in some cases such frosts as these may be general, and extend over a
wide district of country, it is more usually found that they are quite local in charao-
ter. A few floating clouds, or light wreaths of mist, may arrest radiation so far as
to prevent frost over the greater part of the country, while sime spot accidentally
exposed during the whole night under a clear sky, experiences a temperature below
32>. The contour, and character of vegetation of the country, also have much to do
with the occurrence of frosts, and it is very frequently the case that river valleys
are more subject to frosts than the upland districts. During the month of Septem-
ber, in a region for the most part wooded, and oftei above the average altitude,
between Dunvegan and the A thabasca, nineteen frosts were registered, the actually
lowest temperature being 20° on September 18th.

Through the kindnee of Colouel Jarvis, of the North-West Mounted Police, I
have been able to secure a copy of records kept by Dr. Herchmer, of Fort Saskatch-
ewan, on the Saskatchewan River, about twenty miles north-east of Edmonton. For
comparison with the observed temperatures in the portion of the Peae River
country now discussed, they are invaluable; for in the w1ole district surrounding
Fort Saskatchewan and Edmonton we now know, from actual and repeated expein-
ment, that wheat and ail other ordinary cereals and vegetables thrive, and yield
mot abundant crops. The climate, in its great diurnal and annual range, corres-
ponds exactly with that >f the Peace River country. Fort Saskatchewan i situated
on the brow of the Saskatchewan valloy, about seventy feet above the river, and
therefore probably less liable to froste than either the bottom of the river valley or
extensive fiLt tracts of plain, wh're there is little circulation of air. This, with the
position of the thermometers in regard to the buildings, leads to the belief that if at
ail in error, as representing the climate of the region generally, the indicated tom-
peratures are slightly too great. The thermometer appears to have been read in al
cases to the nearest degree only.

IM!A comparison may be made between the temperature observed in the Peace
River country during August and September, with those at Fort Saskatchewan, as
follows:-

Peace River country, mean of minima during Auguet......... 39 9°
do do do September.... 28-1°
do frosts experienced during August........ 3
do do do September.... 19

Fort Saskatchewan, mean of minima during August...... 39. 30
do do do September.... 31-10
do froste experienced during August......... 0
do do do September.... 15
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Fort Saskatchewan, mean of maxima during August......... 77.80
do do do September.... 68-10
do deduced mean temp, of August......... 58 6°
do do do Sep tomber.... 49 6°

The mean of maxima and actual mean temperature for the months cannot be
stated for the Peace River country. The actual mean for Fort Saskatchewan in
obtained by adding the minima and maxima for each month together, and is proba.
bly very nearly correct.

While regretting that the data at disposal for the determination of the agricul-
tural value of the Peace River country are not fuller, we may, I bolieve, arrive with
considerable certainty at the general fact that it is great. From such comparison as
can be made, it would be premature to allow that the climate of the Peace River
is inferior to that of the region about Edmonton on the Saskatchewan. It is true
that in both the Saskatchewan and Peace River districts the season is noue too long
for the cultivation of wheat, but if the crop can be counted on as a sure one- and
experience seeme to indicate that it may-the occurrence of early and late froots
nay be regarded with comparative indifference. The season is at least equally short
througbout the whole fertile belt from the Peace River to Manitoba, though early
and late frosts are not so common in the low valley of the Red River. The almost
simultaneous advance of spring along the whole line of this fertile belt, is indicated
by the dates of the flowering of the various plants, a point referred to by me in some
detail elsewhere.* It is further unquestionable that tûe winter is less severe, and
mot subject to the same extremes in the Pesce River and Upper Saskatchewan
regions as in Manitoba.

We have already found reason to believe that the early and late frosts, and not
the absence of a sufficient aggregate amount of heat constitute the limiting condition
of wheat culture in the North-West; but that neither the Saskatchewan nor the
Peace River countries lie upon the actual verge of the profitable cultivation of wheat
appears to be proved by the fact that oats succeed on the Saskatcbewan, and also-
in so far as one or two seasons cen be accepted as evidence-on the Peace River;
while it is well known that this cereal is less tolerant of summer frost than wheat.
This is further proved by the fact that at Fort Vermillion and Athabasca Lake, 180
and 300 miles, respectively, north.east of Dunvegan, Prof. Macoun found wheat and
barley ripening well; but in this instance the fact is complicated by the circumstanoe
of the decreasing altitude of the country, which introduces a new condition. As n
knowledge bas been gained of this country on the Lower Peace in addition to that
colleoted by Prof. Macoun in 1875,t it is not included in the above discussion, though
from it additional great areas might doubtliesa be added to the fertile tract.

Referring to the journals kept at Fort St. John, Mr. Selwyn, in the report
already several times referred to, comes to the conclusion that the climate of the
Peuce River compares lavorably with that ofthe saskatchewan or Montreal.

To give some idea of the value of a tract of generally fertile country such as
that now described, lot us, assume, as above, that the area of actually cultivable land
is 23,500 square miles, or 15,140,000 acres. Lot us suppose, for simplicity of calcu-
lation, that the whole area were sown in wheat, the yiold, at the rate of twenty
bushels to the acre, would be 300,800,000 bushels.

The portion of the Poace River country embraced in the explorations of 1819,
and treated of in this report, however, by no means includes the whole fertile tract,
as the statements made regarding the lower part of the Peace by Prof. Macoun ‡ and
other s show. Sir J. Richardson places the northern limit of the profitable cn Itivation
of wheat in the Mackenzie valley, at Fort Liard, on the Liard River (lat. 600 5' N.),
'While from trustworthy information obtained by Prof. Macoun, it appears that even
at Fort Simpson, on the Mackenzie in lat. 61° 51', wheat succeeds four times out of
five, and barley always ripens from the 12th to the 20th of August.

Geology and Resources of the 49th Parallel, 1875, p. 279.
† Report of Progress Geol. Survey of Canada, 1875-76.
1 Report of Progreu Geol. Survey of Canada, 1875-76.
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In the report of the Meteorological Department for 1876 a series of obser.
vations taken by Mr. J. S. Onions, at Fort Simpson, is printed. This, though exten-
ding merely from May te November, 1875, seeme to show that the climate compares
very favorably with that of the Upper Peace River. No frosts occurred from the
18th of May to the 10th of Septem ber. The mean temperatures of the monthe of
growth are as follows, the figures in the firet column being from the source just

laded to, those in the second from the appendix to Sir J. Riohardson's " Journal of,
a Boat Voyage ": -

I. II.
o o

May .................................... 44.6 48.16
June............ ........ ............... 558 63.64
Juy.....................................63.5 60.97
August...................................................... 63.2 53.84
September................................................ 44.8 49.10

The figures differ considerably, but those under column I are probably the more
accurate, as the second series depend on observations taken at 8 a.m. and 8 p.m., to
which a correction of the kind previously mentioned as inapplicable to this western
rogion bas been applied.

It has often been stated, in a general way, that the cause of the exceptionally
favorable climate of the Saskatchewan and Peace River countries, as oompared
with that of the eastern portion of the American continent, is to be found in the
prevalence of warm westerly winds from the Pacifie. Sir Alexander Macker zie
speaks of these westerly wirds in winter, writing: "Ihad already observed at Atha-
basc, that this wind never failed te bring us clear, mild weather, whereas, when it blew
from the opposite quarter, it produced snow. Here it is much more perceptible, for
if it blows hard south-west for four hours a thaw is the consequence, and if the wind
is at north-east it brings sleet and snow. To this cause it may be attributed
that there is to little snow in this part of the world. These warm winds corne off
the Pacific Ocean, which cannot, in a direct line, be very far from us, the distance
being se short that, though they pass over mountains covered with snow, there is
not tîme for them to cool."*

Further south, these south-westerly currents are known as " Chinook windR,"
and Fiwi lar consequences are observed to follow their occurrence. Sir Alexander
Mackerzie, however, in the summer of 1793, found the distance te the Pacific coast
from his wintering place at the moutb of Smioky River greater than be appears to
bave imzigined at the time he penned the above-quoted remarks, and it is difficult
indced to urderstand bow currents of air, blowing for at least 850 miles acrosa
a country which is for the mont part mountainous, should retain enough warmtb to
temper effectually the elimate of the plains Io the east. This difflculty would
appear te be particularly great in sunmmer, when the mountains are largely snow-
celad, and the mean temperatm e of 1he Peace and Saskatchewan valleys is probably
considerably in excess of that of the region intervening between tbem and the sea.

The complete explanation is to be found in the great quantity of heat rendered
latent when moisture is evaporated or air expanded in volume, but which becomes
sensible again on condensation of the moisture or compression of the air.

The pressure in the upper regions of the atmosphere being so much less than in
the lower, a body of air rising from the sea-level te the summit of a mountain range,
rnust expand, and this, implying molecular work, results in an absorption of heat
and con>equent cooling. The amnount of this cooling bas been estimated at about 1
Centigrade for 100 metres of ascent when the air is dry, but becomes reduced to *
degree when the temperature has fallen to the dew-point of the atmosphere, and
precipitation of moisture as cloud, rain or Pnow begins; the heat resulting from this
"ondensation retarding te a certain degree the cooling due to the expansion of the
air. When the air descends again on the further side of the mountain range, its

Voyages, p. 138.
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condensation leads to an increase of sensible heat equal to 1° C. for each 100 metres.*
It is owing to this circumstance that places in the south of Greenland, on the west
comat, during the prevalence of south-easterly winds, which flow over the high
interior of the country, have been found, in winter, to experience for a time a teom.
perature higher than that of North Italy or the south of France, though the North
4tlantic Ocean fron which the winds come, oan, at this season, be little above the
freezing point. The wind well known in the Alps as the foehn, is another example

of the sarne phenomenon.
The data are wanting for an accurate investigation of the circumstances of our

west coast in this regard, but a general ides of the fact may be gained. We may
Maume that the air at the sea level is practically saturated with moisture, or already
at its dew point, that in crossing the mountainous region the average hetght to
whieh the air is carried is about 2,000 metres (6,560 feet), and that it descends to a
level of about 700 metres (2,296 feet) in the Peace River eountry. The los of
sensible heat on elevation would, in this case, amount to 10° 0. (18° F.), the gain on
descent to the level of 70Q metres to 13° C. (23-4Q F.). The amount of heat lost by
the air during its passage across the mountainous region, by radiation and contact
with the snowy peaks, cannot be determined. It is, of course, much greater in
'winter than in summer, and depends also on the speed with which the current ot air
travels. Taking the mean summer temperature of the coast at about 12° C. (54°F.)
and allowing several degrees for loss by radiation, it becomes easy to understand
how the western prairies may be flooded with air nearly as warm as that of the
coast. though it has travelled to them over a region comparatively cold.

Owing to the great width of the mountain barrier, the main result is compli-
eated by local details, regions of considerable precipitation occurring at each import-
ant mountain rarge. with subsidiary dryer regions in the lee. The last of these
regions of precipitation is that of the Rocky Mountain Range properly so-called.
In descending from this, a furtber addition of heat is made to the air, which then
1ows down as a dry and warm current to the east.

In addition to tbe favorable climatie conditions indicated by the thermometer,
the length of the day in summer in the higher northern latitudes favors the rapid
and vigorous growth of vegetation, and takes the place to a certain extent of heat
lu this respect. This bas been supposed to be the case from the luxuriant vegeta-
tion of some northern regions, but Alfonse de Candolle appears to have put the
rnatter beyond doubt by subjecting it to direct experiment. In latitude 56°, which
may be taken as representing the position of much of the Peace River country,
aunrise on the 21st of June occurs at 3h. 12m., sunset at 8h. 50m.; while six
degrees further soutb, in latitude 50", which may be assurned to represent Manitoba,
aanrise occurs on the same day at Sh. 49m , sunset at 8h. 13m. The duration of sun-
light is, in the first case, 37h. 38m.; in the second, 16h. 24m., or one hour and a
quarter in excess in the northern locality. This excess, of course, decreases to zero
at the spring and autumn equinoxes, and the difference je reversed in the winter.

In further illustration of this point, the following extracts from a note in the
American Journal of Science, vol. xx, p. 74, may be cited:-" It is well understood
that for a plant to complote its development and mature its seeds, a certain sum of
heat is required, varying acording to the species. It appears-as indeed might
intecedently be expected-tbat we should rather say a certain amount of solar
radiation; for light, to a certain extent, may replace temperature. This is shown in
the effecte of almost uninterrupted summer sunshine upon vegetation in high lati-
tudes. According to Sebübeler, of Christiana, and others, barley ripons in eighty-
nine days from the sowing in Finland, while it requires one hundred days in the
south of Sweden, though the latter enjoys a considerably higher temperature. A
grain of wheat grown at nearly the sea level in Norway, or in lower latitudes, when
propagated at high elevations or in a high latitude, will mature earlier, even

*The figures are Dr. Hann's, quoted by Boffmeyer in the Danieh Geographieal Society's Journal
and reproduced in Nature, August, 1877.
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although at a lower temperature; and it is said that, within limita compatible with
its cultivation the grain increases in size and weight."

"Schübeler also makes out that grain, after several generations of cultivation in
the highest latitudes or highest elevations compatible with its cultivation, wili, when
transferred back to its original locality, ripen earlier than grain which has not been
moved. Bat it loses this precocity in a few generations, and the seeds gradaally
diminish to the former uize and weight. Plants raised from seeds ripened in a high
northerly locality are hardier than those grown in the south, and are botter able to
resist -excessive winter cold."

A further circumstance giving to the Peace River country and that on the upper
part of the Saskatchewan, other things being equal, a value as farming land aure for
acre considerably greater than that of most parts of the North-West, is the immunity
of this region from the visite of the devastating locust or grasshopper (Caloptenus
spretus). I have elsewhere discussed the question of locust invasions, in several
papers,* and it has since been taken up by the United Statea Entomological Commis-
sion.† It muet auffice to state here, that while long eeries of years may pass without
the occurrence of serious invasions, these muet continue always, or at least for a very
long time, o constitute a drawback to the whole territory lying south of a line drawn
about sixty miles south of Edmonton, and thethe nearly following the border of the
wooded country southward and eastward to Manitoba.

Extract from Report by Mr. W. Ogilvie.

TIMBEIR.

The timber on the Athabasca, from Little Slave River down to McMurray, in
generally amal, and consiste princi ally of ' oplar, cottonwood, spruce, tamarao,
pitch pine, emall white birch, and occasionally a few balsams.' There is also
abundance of "underbrush, alder, willow and hazel." Aldera and willows grow to a
size which surprises people f rom the eastern part of the country. I have seen alders
more than 8 inches in diameter, and 30 feet high, while willows are often seen one
foot in diameter. I have met with one 16 inches in diameter.

The white birch is the only hardwood in the country of any use; but it is small
and crooked, eeldom more than 6 or 7 inches in diameter.

The pitch pine is generally small and scrubby. I saw little or none that would
be of any value. It is only found on high sandy or gravelly knolls or ridges.

The tamarac is scarce and generally small. It is only found in marshes, and a
great deal of it is hollow and unsound at the heart.

The spruce is plentifal, it and poplar being found in about equal quantities, and
both greatly outnumbering all the others taken together.

It is generally found in groves by itself and, as a rule, it seldom exceeds 12 to
14 inches in diameter, and from 100 to 120 feet high.

There are many large groves of it that would make good useful timber, for any
purpose for which this kind of timber is used, the trees being large, long and clea.

The poplar and cottonwood are generally small, but on many of the fats they
are of a good size, sometimes large.

From McMurray down to the fiats adjoining the lake the timber is nearly all
spruce and poplar. There are a few ridges of pitch pine, whioh possess no value.

Ocoasionally a few white birch are seen.
On the fats, around the lake, tho timber le principally spruce, with a good deal

of poplar and cottonwood, and a very few white birch.
The spruce are generally much larger here than on the upper portion of the

river, and much more free trom limbs and knots, and well suited for use. I have
seen nothing to compare with it in any part of the Territories (adjoining the prairies)
through which I have been.

Sanadian Taturalist, Vol. VIII, pp. 119, 207, 411.
t Firt Annual Report, United States Zntomologîcal Oommiuion, 1878.
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For three or four miles back of the lake, on the south side, there is nothing but
willow and small poplar, which gradually merges into the large timber as we get
back from the lake.

Around Fort Chippewyan, on the north side. the timber is generally small, and
nearly all spruce and pitch pine; a small percentage of it only would be fit for use
as lumber.

I learned from those who had been north of this point that the same features are
to be seen through to Great Slave Lake.

On the Quatre Fourches River there is some very fine spruce, with groves of
poplar, and a tew pitch pine mixed through it.

On the Peace, up to Vermillion River, there is a great deal of first-class spruce,
mauch of it being the best I have seen in the country.

The sandy and gravelly ridges here, as elsewhere, are covered with pitch pine.
There is also much poplar and cottonwood, but it is generally small; mixed with
this is a little white birch. I saw very little tamarac.

Above Vermillion River, as the banks get higher, the timber along the river
becomes thinner and emaller until, near Battle River, many of the hillsides are bare,
or covered only with scrub. Wherever a fiat or a moderate slope occurs, the timber
is generally of a fair size ; therefore, I have reason to believe it is the same on the
prairies back from the steep banks.

The timber from Battle River up to Dunvegan is thin and poor. In very few
places could there be found much that would prove of any value.

Here, as on the Athabasca, the timber on the upper part is not to be compared
with that found on the lower.

Agricultural Capabilities.

All the way down the Athabasca to the lake the country is (with the exception
of a few meadows) thickly wooded, and a great deal of it swamp and marsh, inter.
spersed with lakes and ponds.

A great deal of the soil along the bank was of very fair quality. At Fort
Murray, where there is a couple of small prairies or meadows, the soil is good, and
the root crops and gardon produce raised there are generally very good.

To convert this into an agricultural country the forest would firet have to be
oleared, and considerable drainage would be required for a large portion of it, which
would render the question of its settlement a problem for the future to determine.

From Lac la Biche to McMurray is a paok trail, which is occasionally used. It
runs along the course of the Athabasca River, at a distance of from two to twenty
mniles. Those who have passed over it inform me the country is much the same as
that seen along the river-woods and swampe, with a large percentage of marsh or
bog ; also quite a number of lakes.

• The country on the west side of the river, as far as I could learn from Indians
and the few white men with whom I came in contact who had been over it, was
lnuch the same, at least for fifteen or twenty miles back. I could learn nothing
definite about anything much further back than that. The only approach to prairie
along the Athabasca is where the House River flows into it (a few miles above
Grand Rapids), where an extensive fire has almost cleared away the forest for a mile
or two around this point. It is now covered with a good growth of grass and
shrubbery. The soil appears to be very fair-a loamy clay-and were there any
Iiducement to settlers, a few fine farms might b. established. A meadow neir
McMurray is about sixty acres in extent, from which the Hudson Bay Company
Procure their hay. The soil is said to be good.

At a place called " Point Brulé," about ninety six-miles below McMurray, fire
has partially cleared off the forest for some little distance from the river. A couple
of families of Chippewyan Indians have taken possession of a small portion of it, and
done a little cultivation in the way of planting potatoes. Their eforts were noces-
arily very crude, and the appearance of the crop bore witness to it.

213

i1 Victoria. Appendix (No. 1.) A. 1888



It is a pity such attempta do not succeed, as one failure does more to dishearten
the natives with agriculture than ten successes would do to encourage them.

The soil at this point was a gravelly clay, and with ordinary cultivation should
yield pretty fair crops.

On the dats near the lake the soil is wholly alluvial; it is rich, but too low and
damp for agricultural purposes.

On the north side of the lake, around Chippewyan, there is little or no soil of
any description, the country being all bare Laurentian rock,

The Hudson Bay Company have a garden et the fort of upwards of an acre in
extent, and the Episcopal Mission one of emaller area, but the soil is very sandy.
The Roman Catholic Mission have a gardon also, most of which they obtained by
draining a bog into the lake.

In the season of 1883 (which was a pretty favorable one in that district, being
free from sammer frosts) the Hudson Bay Company raised about 400 bushels of
potatoes, the Episcopal Mission 30 bushels on a amall patch, and the Roman Catholio
Mission about 500 bushels.

Many of the retired Hudson Bay Company's servants also have amall patches
which they cultivate, potatoes and fiash being the principal articles of food used
during the winter.

I am sorry to say that owing to the prevalence of summer frosîts nothing like
the above returns were expected by any of the parties aboved named last summer.

I believe one or two of the patches owned by Hudson Bay Company's retired
servants escaped the frost, but the general effects were ruinons.

Ascending the Peace River until Peace Point is reached, the country is mostly low
and fiat, and the soit is lacustrine, like that on the Athabasca. Occasionally a sandy
or gravelly ridge is seen, which must have formed a bar in the shallow waters of the
great lake which once covered this district. The soil in the flats is aood, but, like
that in the flats on the Athabasca, it is too low and damp for agricultural purposes.
On the north side of the river, at Peace Point the country is prairie, with poplar
bluga; and the same extends, I was informed by Indians, through to Salt River,. in
the Great Slave River district. The soil along the Peace River at this point is a black
gravelly clay, with a coarse gravel subsoil; and, as nearly as could be learned from
Indians, it is pretty much the same ail the way through to Salt River, where there is
quite an extensive prairie. This prairie was described to me by those who have
seen it as one of the prettiest and best pieces of country in all the northern district.
The country along the north side of the river, from Peace Point up to Vermillion,
ie generally heavily timbered, with occasional parts of open scrubby woods and small
patches of prairie. On the south side the open woods and prairie are less frequent,
antil we reach a piece of scrubby prairie, which begins seven or eight miles below
Red River and reaches to it, and runs back about two and a half or three miles, where
it merges into the forest. The soil in it la good black loamy clay, about 1 foot deep,
with a subsoil of fine sandy clay. The Hudson Bay Company here cultivate two.or
three acres, and when the summer frosts are not too severe the returns are splendid.
This year the crop oonsisted of potatoes, turnips and garden stuff, which, notwith-
standing the successive and severe frosts of the season, looked very well when I was
there (the 22nd August), but Mr. McKenzie feared the yield of potatoes would besmall,
compared with that of last year, which was enormous. Usually a little barley and
wheat has been grown there; this year none was sowed.

At Vermillion, along the river on the south aide, there is about twelve to four-
teen miles of prairie, with small poplar and scrub, which runs back from the river
about three miles. The soil is a good black loamy clay, loose and deep, with a gravelly
elay subsoil. The Episcopal Mission school at Vermillion, for the teaching of the
young in the district, has a farm attached, with about twenty acres under cultivation,
gnder the management of Mr. I. J. Laurence. Last year his crops of potatoeq,
barley and wheat were splendid; this year the frosta almost destroyed everything.

Mr. Garrioeh, in charge of the Mission, also cultivates quite a large pieee (fromn
twenty-five to thirty acres) in conaection with the Mission. The Hudson Bay Company
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lias an extensive field zrowing both roots and grain (wheat and barley) ; and the
Roman Catholic Mission also cultivates some ground. Besides the above farms, several
others were located last summer by private parties, all of whom seemed hopetal for the
future. Many of them had been in the country for several years. Hore, as at other
places mentioned, no one expected to harvest much more than the seed sown, owing
to the very unusual season, which was in the early part dry and warm, so that graia
sown in April did not germinate until June, for want of moisture. In June the
weather became very wet, and continued so all the summer, with froste at frequent
intervals. That this summer was unusually severe all were agreed, but all admit-
ted that there was an uncertainty every year. Mr. Moberly, in charge of the New
Brunswick Company's post here, who bas lived in the country for several years, told
me his experience for seven years stood as follows: Two years an unqualified succese
two years failure such as the present, and three years a tair return.

Opposite Vermillion, on the north of the river, there is an extensive tract of
prairie and poplar bluff country, which extenda from the Peace to the watershed bW-
tween the Peace and Mackenzie Rivera, south-westward along the Peace for about
forty miles or more, and north-eastward along the river a few miles, until it merges
into the country already described. This is said to be a first-clasa country in every
way, well wooded and watered, with a rich, doep, black, loamy clay soit; and if the
life of flowers an4 berries be any indication of freedom from frost, this district is
favored in this respect, as the berries ripen hore when they are killed in the surroun-
ding parts.

The country south-westward from the end of this tract to Battle River is de-
scribed as woods and swamps, alternating with patches of prairie and open woods, and
from the Battle River to the prairie near Dunvegan generally drier and with more
prairie.

It appears therefore, that from Dunvegan, on the north side of Peaco River
down the river to Peace Point, and thence to Salt River, on the Great Slave, there
is a tract of country about 600 miles in length and forty miles wide, of which a larg
percentage is fit for immediate settlement, and a great deal more could be very easily
cleared.

Of the country south-east of the Peace, between it and the Athabasca, very little is
known. It was described by all whom I met, who had seen any portion of it, as a
rolling surface, the ridges heavily wooded with fair timber, and many of the basins
containing swamps and lakes of coniiderable size. Ont of one of the latter, Lake
Wapisca, the Loon River flows into the Peace, and another stream called by the same
name into the Athabasca, at Grand Rapids. Some of the ridges rise into high hilla,
and in some of these rock exposures are said to be visible. Whenever the needs of
the country make it worth the trouble, timber can be easily floated into the Athabasca
and Peace Rivers by the numerous streams which enter them from this tract.

A little north-east of Vermillion, and between twenty and thirty miles from the
river, is the west end of the Cariboo Mountains. They extend from this point east-
ward about sixty or seventy miles, and thon appear to tarn to the no'rth. From a
station a little below Vermillion, I took the angle of elevation of the highest point
I could see in them, and found it to bo 0° 55', so that they must rise betweon 1,500
and 2,000 feet above the river. I saw no white man who had been in these moun-
tains, except on a flying visit in the winter for trading, and thon, of courde, the most
rugged parts would be avoided, and consequently very littie observed of the rocks
cOmposing them. The Indians speak of the beautiful many.colored atones seen in
them. Judging from what they say, I think the rocks are Laurentian, and the
" beautiful stones " may be crystals. I was told they also speak of places on the north
side of the mountains which smoke in the winter; but I have noticed that the Indians
4al1 all sorts of vapours "amoke," and whet they Cali smoke may only be the vapour
r4iing from springs.

At Dunvegan, notwithstanding the severity of the frosts, the crops were very
8od, both in quality and quantity. When I waa there, the Roman Catholie Mission-
fries had threshed their grain, samples of which t brought back. The yield was as
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follows:-50 pounds of wheat were sown on the 16th April and reaped on the 20th
August, and 27 bushels threshed of good clean grain ; 15 pounds of Egyptian barley
sown on the 18th April and reaped 20th August, and 15 bushels threshed, weighing
fully 69 pounds to the bushel. The Hudson Bay Company and Episcopal Mission
had mot thresbed, and could not give their returins; but tbey were well satisfied with
their crops of ail kinds. The Rev. Mr. Brick, of the Episcopal Mission, was already
using bresd, when I was there, made from wheat of the present year's growth.

The only settler in all the Pence River country who lives beyond the immediate
valley of the river (Mr. Milton, who lives about eleven miles from Dunvegan), lost all,
hie crop by the frosts; fortunately for bim, hie operations were not very extensive.
A company was formed last season, by people interested in that part of the country,
to erect a small grist mill, in order to encourage settlement there; but the unusual
severity of the season caused them to recall the order they had already sent out for
the mill. It is much to be hoped that next season will prove more favorable; should
it not, it will divert a good deal of attention that is now directed to that part of the.
country, and of which (aside from the climatie conditions) it je in every way worthy.

I was infordned that in the season of 1883, on Great 'Slave Lake, the Hudson
Bay Company caught and used 75,000 whiteflsh. There are also many other varieties
of fish in those lakes. Trout are often caught weighing upwards of 40 pounds and
on the Mackenzie, a very large species of salmon is plentitul, which is said to weigh
as much as 100 pounds.

The 75,00 wbitefish mentioned, would average about 2j pounds each, and re-
present about 200,000 pounds of good palatable food.

With proper care the fish of those lakes could be made a source of wealth to
that part (f the country, and food for the more agricultural portions in the South.
Add to this the future value of the vast forests, and the probability that the Immense
deposits of bitumen (or whatever it may prove to be) will be converted to a useful
purpose, and the prospect of mineral wealth being discovered in the vast Laurentian
district north of Lake Athabasca, and the future of this part of the country may not
be so dull and valueless as many think it doomed to be.

SENATE COMMITTEE RooN,
* OTTAWA, 25th April, 1888.

GzaRGE M. DAwsON, M.D., LL.D., Assistant .Director of the Geological Survey
of Canada, called and examined.

By the Chairman :
Q. Can you give us any information as to the possibility of navigating, with

suitably constructed craft, the waters of the Arctic Sea, between Behring's Straits
and the mouth of the Mackenzie ? A. I have stated what I know in short form in
my written replies to the printed questions. I have no personal experience of the
northern coast or of the mouth of the Mackenzie. Al] I have been able to gather
has been based on reading works on the subject and also from conversing with men
who have been up there wbaling. It seems quite practicable to get as far as Point
Barrow -very year, and to return through the Straits, but a vessel getting much
beyond Point Barrow is apt to be closed in by the ice and ma not be able to get
back the same year. The Arctie search expedition vessels under McClure and Collin-
son both went in that way and made their way through the ice to a point east of
the mouth of the Mackenzie. One of them wintered in Princess Royal Straits, and
another in Banks Strait, if I remember correctly. They were both, however, over
150 east of the mouth of the Mackenzie, and both Collinson and MeClure speak of the
influence of the Mackenzie River in producing a wider strip of " land water " oppo-
site the mouth of the river. I have quoted in my reply to question No. 5, the tem-
perature observations that one of the vessels made, showing the great rise in the
sea surface temperature when opposite the mouth of the Mackenzie. All theis
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expeditions that I have referred to were made in sailing vessels and consequently
under disadvantages as compared with what might be done now with steamers. The
great weight of this ice causing it to ground a long distance from the shore on this.
ahelving coast produces this channel or "I land water " which is mentioned. You can
imagine the difflculty of beating up there with a sailing vessel. It would be a slow
and tedious operation compared with taking a steamer up the same narrow channel.

Q. I suppose a steamer starting with an avowed object, such as reaching the
Mackenzie and ascending it and getting back again to a certain place, is very different
from whalers and sealers, whose mission is to stop and catch whales and seals where-
ever they meet them ? A. Certainly, and besides that one of the main objecte of
these vessels is naturally to keep out of the pack, because they want to be free to
move about, and baving no definite purpose in getting into narrow waters, they keep
out of them generally.

By Honorable Mr. .Mcnnes (B.C.):
Q. How far is the mouth of the Mackenzie east of the point to which you say

there is no difficulty in getting? A. About 500 miles.
Q. About two days' steaming with a good vessil? A. Yes, and probably it

Would take ten days or longer to go that distance with a sailing vese 1in those-
Waters.

Q. Do you know anything about the expedition of the " Plover " ? A. If I
remember right, Capt. Pullen accompanied the store vessel "Plover," which was
sent to support the Franklin expedition. This vessel wintered several years at Point
Barrow for the purpose of making a base of supplies. Capt. Pullen left the store
vesel in 1849, followed the shore with two whale boats, and asoended the Mackenzie.

Q. Did he return the same year? A. I believe he continued his journeys up-
the Mackenzie, and returned to England by York Factory and Hudson Bay.

By Honorable Air. Macdonald (B.C.) :
Q. Do you think the best route to the Mackenzie country will always be by rail

to Peace River, and by water down the Peace River and other rivers and lakes ?'
Would it not be a more feasible route than water communication will ever be, on
account of the ice in the Arctic Sea ? A. I have stated in my reply to Question No. 59,
that I believe it would be a very expensive route to bring such heavy products as whale
oi, &c., up the Mackenzie, but I may be wrong in this. Of course, on these subjects,
i speak without personal knowledge of the Lower Mackenzie and the Aretie dea ;
iny personal knowledge is confined to the Peace River and the upper waters of the
Liard.

Q. I presume that a whaling ship would carry its own catch away by Behring's
8ea, and the sealers as well ? A. Yes. The idea which I ventured to suggest was,
that whaling stations be established east of the region usually reached by whalers,
Which would enable whaling and sealing to be carried on in a way that it could not
be by vessels going and returning the same season, and remaining to catch whales
and seals in those northern waters.

By the Chairman:
Q. Stili, yon think it is possible to reach the Mackenzie River, and if the water

ie not too shallow to ascend that river with a sea.going steamer of suitable power ?
A. Yes; I tbirk it ils quite possible to reach the mouth of the Mackenzie. It remains
Only to ascertain whether it wilI pay. There will be a great addition next year to
our knowledge of that region, because Mr. McConnell, who assisted me on the Yukon,
i8 Wintering ibis winter at Fort Providence, and will go down the Mackenzie this
sPring, and Mr. W. Ogilvy is coming across from the Porcupine River to the mouth
of the Mackenzie and carrying a survey up the Mackenzie.

Q. Where is he this winter ? A. He is wintering on the Yukon, near the inter-
Oection of the river by the 141st meridian. I had a letter from Mr. McConnell the
Other day. He was then at Fort Rae, on an arm of the Great Slave Lake. I have a
Mbort preliminary report of hie ere which I thought you might wish to see. I left
him at the forks of the Dease and Liard last June, and he descended the Liard River
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as far as the Mackenzie and is wintering at Fort Providence, which is situated at
the lower end of Great Slave Lake.

Q. That is some distance above Fort Simpson ? A. Yes; up the river, sonth of
Fort Simpson. He gives a good idea of the character of the lower part of the Liard
River in part of his report, which I may read.-

" I left the mouth of Dease River the day after you did, after inducing two In-
<dians to accompany us as far the Devil's Portage, but they were scared back at the
firet ripple we came to, and we saw them no more; and had, like you, to -fight our
way without any loaal assistance. We had to work hard, and keep a sharp lookout
ahead, and make numerous portages, but otherwise experienced little difficulty and
got down without the elightest accident of any kind. I steered the boat myself down
all the worst parts of the river, I am afraid sometimes rathAr to the detriment of the
traverse, but it was unavoidable, as whenever the men had the management of the
boat tbey invariably disagreed as to the proper channel to take, a dangerous pro-
ceeding in the middle of a rapid. They however worked well on the portages and I
was well satisfied with them. I was agreeably surprised to find the Devil's Portage
only four miles long instead of twelve as reported, but as it passes over a mountain
about 1,000 feet high and was ail overgrown, we decided that it would take too long
to open a passage and drag our boat across as we had done on the previous shorter
portages, and determined on abandoning it and rigging up the canvas one. It was
well that we did so as the succeeding forty miles turned out to be the worst part of
the river, and consiste of a simple succession of rapids and short canons filied with
dangerous whirlpools and in many places is utterly impassable at high water for a
emall boat of any kind. We had, of course, to make numerous short portages, and
in one case one of four miles, but as we had only the light canvas boat to pack, we
got through without difficulty and in ten days reached emooth water below al the
rapids. Two days afterwards, and exactly a month after leaving Dae River and
about the same time that you reached Pelly Banks we met the fludson's Bay Oom-
pany's outfit on their way to Doue Lake, near the mouth of the Nelson. From
them we learnt that provisions were very scarce in the Mackenzie River district, that
at Fort Liard they were starving and at Fort Simpson were living on half rations, and
1 decided on sending my mon back at once, while they still had sufficient supplies to
get out. * * * * * *
I have since heard by Lepine who brought me your note that with the exception of
upsetting thoir boat once they got up al right. After leaving the men 1 got an In-
dian to steer me down the river, but ho left me when ho came to his camp and I
fioated down the rest of the way to Fort Liard, along at Fort Liard I waited a few
days until I got an Indian and a bark canoe and came on thon to Fort Simpson. *

To put in the fail I went up to Fort Smith by the steamer and from there came
down Slave River with a couple of Indians as far as Sait River, ascended it to the
Salt Springs, and then came on down Slave River to the lake, coasted along the
southern side as far as Hay River, ascended it to the falls and thon passed round the
western and northern side of the lake as far as some tar springs which were reported
to exist there, and which I found ail right and thon back to Providence. It is almost
impossible to do any satisfactory winter work here owing to the intense cold, and it
is a difficult matter to get dogs, and still harder to get supplies for them, but I in-
tend if possible to make a few trips out in different directions, more for the sake of
getting a general idea of the character of country away from the river, than for
surveying purposes. * * * * * *

The position of the Liard as shown on the map is greatly out, it does not run
nearly so far south as shown, and the mouth of the Nelson i fully seventy-five miles
east of its true position.

Q. You think the Liard River is navigable from Fort Liard to Fort Simpson ?
A. Yes, I think so.

Q. That i for stern wheel steamers ? A. Yes ; I refer to stern wheelers for al,
those western rivera. 218
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Q. Yon give us incidentally a description of the fieh in that region. I may say
it is still a disputed point as to whether there are salmon in the Mackenzie or not.
Two witnesses who came from that country say there are salmon there, and two
,others who have the sarne opportunities for observation say that while there is a flsh
which ascends as far a the obstruction at Fort Smith which is called the inconnu and
is an excellent fish is not the true salmon: can you tell us anything about this ? A.
I have always understood there is no true salmon on the Mackenzie, but as I have
never been on the lower part of the river I would not care to express a deflnite
opinion on it. I have seen no mention of salmon in the scientiflo report, such as
Richardson's, on the river, though he speaks constantly of the inconau.

Q. What is your impression, derived from what he and other authorities say con-
cerning that fish. is it likely to be a valuable one ? A. Yes, I should think @o. H
speaks of it as being a very good fish. In all those waters tributary to the Mackenzie
the Arctio grayling, or Back's grayling, which is an excellent Ah, is to be found.

Q. Will you give us a description of it? A. It is a fish resembling the trout in
appearance and size, but has a very large back fin. It is a game fish, very like the
trout, takes the fly and is excellent eating. That fish I found in the headwaters of
the Mackenzie, as far up as the very source of the Peae River, and also of the
Liard River, and it also occurs to the headwaters of theYukon, which, of course runs
into Behring's Sea.

Q. l it a purely f resh water fish ? A. Yes.
Q. About what size ? A. About the size of the ordinary trout. I suppose a

2-lb. fish would be a fair sized one.
Q. In another part of your evidence you give us the length of navigable rivera.

I did not notice whether you gave us the breaks in the navigaton or not, but I would
like to ask you just three questions in relation to that. There ie a break in the
navigation of the Great Slave River above Fort Smith. What is the length of the
road around that ? A. I have no personal knowledge of that part of the river, and
my answer to that question would probably be only repeating what some one has
said before.

Q. Have you a knowledge of the Athabasca River ? A. I know the Athabasca
River from Athabasca Landing up, but not below that point. I have quoted in my
reply previously, from Mr. Ogilvy's report, which gives accurate measurements.

Q. In the navigation of the Athabasca above the Landing a steamer is nbw
being built, and expects to have a navigation of 170 miles: that le, they expect to
go down and then up through the Lesser Slave Lake River intod Lesser Slave Lake
and up to the bead of that lake. Can you tell us whether that le likely to b. bi-
rect or not ? A. I think there is no doubt the steamer can go up the Athabasca to
the mouth of the MacLeod River. I formed that opinion in coming dow'n the river
in a canoe, that is 170 miles above the Landing. With regard to the Lesser Slave
Lake River, I am uncertain. I was up it and down it in a canvas boat, and I shoûld
certainly have said that 18 miles of the lower part is hardly passable for a steami-,
but I have no doubt, if they are building a steamer, that they have ascertained that
it is navigable. It is full of rapide and rather shallow, but it le possible that'it can
be navigated. With regard to routes for reaching the Mackenzie, I have made
rough estimates of distences. I have marked in blue lines on the map the routes
'that I refer to as being the best we know of leading into that country from the west
eoast and from the Saskatchewan region.

Q. What is the extent of the navigable waters on the Yukon, in British ter-
titory ? A. At least 1,000 miles.

Q. Navigable for what class of craft ? A. Stern wheel steamers of light draft.
Ail those rivers are rapid and shallow. I say at least 1,000 miles, because li ail

eA»s, except one on the Lewis River, I have stopped my mesurement at the fist
eak in the navigation, and there are no doubt long stretches abo#e that which 1*

navigable.
Q. Are we to understand that this i continuous navigation ? A. Not in any

Onbe direetion, but including ithe navigable portions of various branches.
119
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Q. Are there any breaks in the navigation ? A. Only one on the Lewis River.
I have included the Lewis above the break, because it forma part of a travelled
route

Q. Do you understand that it is the wish of the Committee that in regard to the
arable and pastoral lands, and in regard to the tree limit and the extent of the barren
grounds we want as much on that information as you care to put on one of those maps ?
On another we wantthe minerals, on another the navigation, and on the one which
gives the navigation put the projected railways ? A. Yes. They will have of course
to b. put down in a very general way on a map drawn on such a small scale as this.
I have no doubt that barley can be ripened as far north as Fort Selkirk, at the mouth
of the Pelly and Lewis Rivers, tributaries of the Yukon. It is a little difficult to
separate the basin of the Mackenzie from the waters of the Yukon when you get west
of the mountains, because these rivers interlock with each other in all directions.
The only attention that has been paid to this country so far, ie by minera in search
of gold. In passing through the country last summer I formed the opinion that
a large rtion of that country will be eventually settled. The northern boundary of
British lumbia is at latitude 60.

By Honorable Mr. Macdonald (B.C.):
Q. I suppose it will be a grazing country ? A. It is chiefly a wooded country,

but there are open tracts of land along the river banks. I think this area which I
have marked on the map, and which includes about 60,000 square miles, is the better
pat of that country north of British Columbia. The northern part of British
Oolumbia itself, is largely a mountainous country but dips down to lower ground to
the north, and consequently you get a more favorable climate and larger cultivable
areas.

By Honorable Mr. McInnes (B. C.):
Q. In that 60,000 square miles is there much arable land? What is the char-

acter of the country ? A. The country is generally wooded. In a general way you
would speak of it as a mountainous country, but there are large areas of fiat land and
rolling land. It is not a mountainous country like that along the coast of British
Columbia or the Rocky Mountain region.

Q. Are the valleys much larger ? A. There are large tracts of land which are
low or undulating as well as wide river valleys.

Q. And in your opinion it is a good grazing country ? A. I would scarcely wish
to represent it as a good grazing country. I think it is a country where animals
maybe kept, but it is certainly a country where you could raise barley, rye and
other hardy crops, and which though it may not produce a large quantity of grain
to export, will produce what is required in the country and in that way will assist in
the development of mining and other industries. It ought eventually to be able to
export such things as are exported from the north of Russia-flax, hemp, resin, tim-
ber and posibly alo barley and cereals to some extent.

Q. In that area of 60,000 square miles, how much grazing land is there and
how much ji fit for the cultivation of barley and other hardy cereals ? A. It would
be difficult for me to give any precise statement. I have travelled merely round by
the Stikeen River, Dease River, Liard River, Pelly River, Lewis River and the Chil-
koot Portage, so that while having a general idea of the country it is impossible to
give anythimg like precise areas, but I should think that a very large part of that
country will eventually b. cultivated. I do not think that we ought to consider a
country which is beyond the limit of the growth of wheat is a useless country at alls
In fact we know that in fRussia some of the provinces north of the northern limits of
wheat are rich and comparatively largely populated districts, and in the course of
time our country which is in a similar position will be populated in the same way.
I may mention that wheat bas been occasionally grown and barley habitually grownk
at Telegraph Oreek on the Stikeen River in latitude 58.

By the Chairman :
Q. I notice that the upper waters of the Liard are ineluied in that area ? Au

Yes; the headwaters of the Liard River.
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Q. We have no information about the gold on the upper waters of the Liard as
yet? A. Dease Lake, which is the source of the Dese River, one of the main
tributaries of the Liard is the centre of the Cassiar gold mining district of British
Columbia, which is pretty well known, and has been reached from the coast, although
the waters flow into the Mackenzie. A small steamer was built there during he
gold mining excitement.

Q. What is the length of the lake? A. It is 28 miles. The river below can
scarcoly be considered navigable for steamers. It is used by scows and boats.

Q. Have the Hudson Bay Co. a fort there ? A. They have no posts there now.
They abandoned their poste in this country many years ago, but private traders
carry on trade there, and the Hudson Bay lut year were speaking of purchasing the
rights of those men.

Q. What is the temperature of the country included in the area of 60,000 square
miles on the headwaters of the Yukon and Liard Rivers of which you have spoken ?
A. The summer temperature is very pleasant, and I believe favorable to the growth
of such hardy oereals as I speak of. There are, of course, to be found in that latitude,
summer froste, but liability to such froste would not prevent the growth of barley
and hardy grains.

Q. Wheat has been grown at Fort Simpson, which is on the latitude of about
the centre of the territory enclosed in these lines on the map; why have you ex-
oluded it from the possibility of being grown in that territory west of the Rocky
Mountains ? A. Merely because it has never been tried, and I wish to be moderato
in my statements as to the capability of the country. I call it a barleygrowing
country, but I think in parts of it wheat might be grown. Professor Maoonn re-
minds me that I might mention the plante which I collected there last summer and
which h. considers as being indicative of a climate that would be suitable for the
growth of the crops which I have mentioned, and as a general index of the climate
of the country. I have ao list here, but Professor Macoun has and ean speak on that
point. With regard to the gold on the Liard River which is a tributary of the
Mkenzie, I may state further that re uunerative bars have been worked east of the

,country shown on this map and a long way down towards the Mackenzie. The
whole appearance of this country leade to the belief that important mineral deposits
will be found in it, besides those placer mines. There are large quantities of quarts
ledges along the rivers in many places on the Liard River, haîf the river gravel in
composed of quartz and the whole country is full of quarts veine, some of which are
likely to yield valuable minerals.

Sy Honorable Mr. MeInnes:
Q Ie it gold bearing quartz? A. Yes, because we find gold in the bars though

not so far as I have observed in the loose quartz. In fact the whole country at the
headwaters of the Liard and running acrose to the Yukon, forme part of the metal-
liferous belt which runs from Mexico to Alaska and includes a great area of that
country which is as likely to b. rich in minerals as any portion ofthat metaUiferous
belt. We should remember that in British Columbia and on the headwaters of the
Yukon we have from 1,200 to 1,300 miles of that metalliferous belt of the west coast.
This is almost precisely the sanie length of that boit contained in the United States,
and I think there is every reason to believe that eventually it will be found suscep-
tible of an equal development from a mining point of view. From circumstances to
Which I need not refer now, it has so far been more developed in the United States
ian on this side of the line.

By the Chairman:
Q. What is the average width of that bolt of twelve or thirteen hundred miles?

A. About 400 miles on an average. Fort Selkirk or the ruine of Fort Selkirk at the
lIouth of the Lewis River. which is one of the main branches of the Yukon, is about
1,000 miles due north of Victoria, without taking into account 10° degrees of longi-
tude which it is west, but it gives an idea of the depth of the country whioh is
Worth remarking. You find a country here 1,000 miles north of Victoria, or the
49th parallel, in which there is no doubt you eau still grow barley and hardy oereai,
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a distance as nearly as possible identical with the whole width of the United States
on the Pacifie coast from the 49th parallel to Mexico, yet at Fort Selkirk we are
stili 750 or 80 miles from the Arctic Ocean-nearly twice as far from the Arctic
Ocean as we are here in Ottawa from James' Bay.

Q. You have stated the auriferous ares in British Columbia to be 1,300 miles in
length and ita width, say 400 miles. That would make a square area of 520,000
miles.. In that what the Comnittee are to understand ? A. I would prefer to say
th. metalliferous region rather than auriferous area because that might give a wrong
impression.

Q. la that a rough estimate-520,000 square miles ? A. That will express the
area of the metalliferous belt in a general way and may be taken as a minimum figure.
Thie Yukon country was irst prospected in 1880 by miners who came across by this
Chilkoot Pass. Since then a yearly increasing number ot miners has been going in.
lu 1887, this last summer, there were about 250 men, nearly 100 of whom are winter-
ing at Forty-Mile Creek, near the international boundary. Mr. Ogilvie is near the
sane place with the object of fizing approximately the point at which the bound-
ary crosses thie river. The gold which was taken out of that country last summer,
not oounting the Cassiar country to the south, but merely the Yukon district, was
estimated by those miners at $70,000, but that is a very rough estimate indeed, be-
cause there is no way of checking it except by allowing so much per man on the
average. There is an almost unprecedented length of river bars from which gold
in obtained in that country. I have not tried to estimate it, but here and there
on nearly aIl those rivers gold is found in paying quantities. The gold bearing river
bars muat be reckoned in the aggregate by thousande of miles in length.

Q. All those rivera, meaning the Yukon and its branches and the Liard and its
branches ? A. Yes.

Q. Can you tell us anything of the river that fiows parallel to the Mackenzie
that entera into the Mackenzie just at ita estuary ? A. That is the Peel River. Al
that I know of it is contained in a paper which was printed in 1845 in the Royal
deographical Society's Proceedings by Mr. lbester, then in the Hudson Bay Com-
pany'a employ. He describes it at some length.

Q. The steamer " Wrigley " runs up that river to Fort Macpherson ; do you know
if the upper part is auriferous ? It seems to rise near the sources of the Yukon ?
A. I do net know. It has not been prospected. Mr. Isbester shows it in his map as
rieing from a number of emall streams in the mountains. Reverting again to the,
question of climate: It is said that the Chinese, who are a very practical agricultural
people, state the agricultural capability of a country by the length of the day, counting
ie.hours of sunlight. The greater length of the summer days largely explains the
exuberance of the vegetation in those northern countries. I have a few notes bere
worth considering while we are dealing with the question of this northern country,
particularly the Yukon. I looked up the circumstances of the northern provinces of
Russia and I found, taking the Province of Russia which seemed to compare most
marly with that ehown on this map, both in ita relation in Russia to the Atlantic
corresponding to the relation of this country with the Pacific and in its latitude-
that in the Province of Vologda. That Province has a total area of 155,498 square.
miles and it is chiefly drained to the north, like the country shown here. It lies
between latitude 58 and 65. It is about 760 miles in greatest length and 300 miles
greatest width. It is drained by the Dwina River chiefiy. Its products are carried
by this river to Archangel and exported thence in vessels by the White Sea in the
ame way that we hope this northern country of ours may be served by the

Mackenzie and the Arctie Sea. The month of the Dwina is in latitude 65°, only a
little south ofthe latitude of the mouth of the Mackenzie. The climate of the two
countries is very similar. The winters are severe and the spmmers warm. There
is no very heavy rainfall, auch as we find near the western coasts bordering on the
Atlantio, and on the Pacifie. The exporte from that Province of Vologda are oata,
rye, barley, hemp, fiax and pulse. The mineral products are salt, copper, iron aud
marble. Horses and cattle are reared; and the skins of varions wild animale, pitch

222



and turpentine are exported. This Province supports a population of 1,161,000
inhabitants.

By Honorable Mr. Macdonald (B..):
Q. la that Province in Siberia ? A. No, it ie in Russia proper. Now we have

areas to the north which may make several provinces like Vologda, and for the pur-
poses uf illustrating this point [ have made a very rough calculation here which as
it is founded largely on suppositions, is perhape scarcely worthy of being presented to
the Committee, but may serve to give an idea. With reference to the agricultural
area of Peace River I confine myself to a tract roughly marked on the map as to
which I bave some personal knowledge. Without going over what I have already
written in reply to that question and which je largely embodied in a report published
some years ago, I may say that the area which is included within the red lines, being
only the upper portion of the Peace River country, je about 31,500 square miles.
The proportion which I estimated as arable land le 23,500 miles. That would give
94,000 quarter-sections if it were sub-divided; reckoning a family of five persons on
each, that area would be capable of supporting a population of 470,000, or in round
figures say 500,000. I do not think it would be at al beyond the mark (though I
ara speaking now from the reports of others, because I have not been further down
the Peace River myself), to assume that there i another area at lest equally
great of arable land in the Mackenzie valley to the north of this. That will give
another population of say 500,000. Now, if we take the headwaters of the Macken-
aie and the Yukon west of the mountains, I think we will be well within the limita
of probability if we say that we have there 30,000 square miles of that region which
maay be cultivated with advantage. This, on the same basis as before, would support
a population of 600,000 persons, or a total of say 1,509,000 persona in the Mackenzie
'valley, and adjacent tracts to the north altogether of the Saskathewan watersbed,
and on the wett of the mountains, north of British Oolumbia. I think we might,
without exaggeration, to include miners, fur traders, hunter s, lumbermen and those
engaged in transport of trade, besides those in outlying fertile sections not included
ii thia-double the total just arrived at. This will give us a population of 3,000,000
pople in that part of the Dominion alone. As I am not personally familiar with the
Lower Mackenzie region est of the mountains, I may have'underestimated its value,
but I may say that the conclusion I formed after examireing the country west of the
mountains was that that part of it and the north of latitude 600 le of greater economie
value than aIl the remaining northern portion of the continent in the same latitudes.

By Bonorable Mr. Mclnnes (B.0.) :
Q. That is in the Yukon dis trict ? A. Ail west of the Rocky Mountains and north

of British Columbia. If you compare the east with the west the difference becomes
Very marked. The latitude of Fort Selkirk, which is at the mouth of the
Lewis River is that of Hudson's Straits. At Fort delkirk you have a beautiful coun-
try, though in winter it is, no doubt, very cold. You find there plenty of timber,
the apruce attaining a diameter of two feet or more and being tall and straight,
You find grassy bill sides and vegetation very much like that of regions much far-
ther south. At Hudson's Straits, on the contrary, you find barren rocks without a
Stick of timber and with the ice lying on the shore@, in greater or lese quantity ail
the year. In the west we have a valuable country far to the north. Even from a
climatie point of view and without taking into account its minerai wealth.

By the Chairman:
Q. Oan you give as information as to any possible value the barren grounds may

hlave in future. Biehop Clut told us a few days ago that he had heard a report of a
gold mine being in some part of it. He said he had not seen the specimens and there-
fore had not heard enoagh to judge whether it wa the case or not. I notice in the
'aluable geological map which y ou have published in the annual report of the Geolo.
RiOaI Survey for 1886, that you indicate geologically from the polar expeditions and
Other sources of information what you know of the rocks of the region. From that
-eu" source can you give any sugestion as to any possible use that country may be
4b the future. For instance the oppermine River runs through what is described as
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the barren grounds, and you state that not only is pure copper found there, but
copper in varions other conditions is found along that river. I think you mention
in some place or other that there are minerai indications on Baok's Great Fish River.
In that country, taking into consideration the possibility of minerais, or any other
sources of weaith, may the Dominion expect to find anything valuable ? A. Referr-
ing to the Ooppermine River particularly there is every reason to believe there il a
repetition along that river and in ita vicinity of those rocks which contain coppor on
Lake Superior and which have proved so rich there. If there were any way of
getting the copper out from that country, as there wili no doubt eventually be, it
could be examined and prospected and worked at once. At the present time it
seems to be beyond the reach of the prospector. The Hudson Bay Co. sent Hearne
up there in the latter part of the last century to discover where the copper found in
the hands of the natives come from, but he could do nothing but report that he found
copper there. The sea to the north was ice-bound and he did not see bis way to
utilizing it s0, so it has remained ever since. With respect to the barren grounds, I
know nothing personally. I think we really know very little about them yet. It
would appear that the barren grounds have been generally characterised on the re-
suit of a very few expeditions which have not gone over them at ail extensively. Sir
John Richardson wrote of the barren grounds, but his experience was confined to
the parts between the Coppermine River and Great Bear Lake which is a very small
part. Hearne traversed more of the barren grounds thon anyone else, but his book
was published about the close oflat century and he was not a scientifie explorer.
He travelled with the Indians in winter under circumstances of great hardship and
starvation and I believe we have not got sufficient information yet about these l bar-
ren grounds." He speaks of the abundance of fish in the rivers and lakes, and there
is no doubt abundance of musk ox and reindeer there. What mineral discoveries
may be made there, it is, of course, impossible to say'.

Q. la it or is it not a fact that an immense district in the north-oastern portion
of the continent, within the limita of our inquiry-that nearly half a million of
square miles of country is, except along its watercourses. as utterly unknown as the
interior of Africa ? A. Yes. That is really the case. We have only got Hearne's
ramble-we cannot cali it a survey-for it is evident that his map is very much like
that of the sources of the Nile previous to the explorations of the last thirty years.

To show the extent and valae of the whaling industry in Behring Sea and in the
Arctie Ocean to the north -entered through Behring Strait, which has always been
considered an open route tooeverybody-I may give the following figures: In 1880
there were 36 sailing crafts and four steamers. They produced 35,000 pounds of
whalebone, worth $850,000; 15,000 pounds of ivory, worth 89,000; 21,000 barrels
of oil, worth 8280,000-a total value of S L,139,000, an average of $28,475 per vessel
engaged. This is an extract from the United States tenth census.

By Bonorable Air. Kaulbach :
Q. These industries are chiefly carried on from San Francisco, are they not?

A. Almost entirely from San Francisco.
By the Chairman ;

Q. We would like to have similar information regarding the whale and seal
fisheries of liudson Bay, Fox Channel and the Gulf of Boothia, as far west of that
as they penetrate ? A. I have no personal experience of that region, but I might
obtain the information. I may mention in connection with this region, as bearing
on what I bave already said respecting whaling stations for the coast near the Mac-
kenzie, a fact probably known to the Committee, that there are several whaling
stations in Cumberland Sound on Baffin's Bay, estalbished by United States and
Scotch fishermen, for which there is no authorisation. These gentlemen import
what they please, and trade with the Esquimaux as they please. I dare siy Dr.
Bell may have stated to you that the New Bedford whalers are in the habit of going
into Hudson Bay to Marble Island and elsewhere, and staying there alt wiater
trading with the Esquimaux. I think the fact that they are oempeting with the
Hudson Bay Company in trade, and that they are selling whiskey to the natives has
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been brought up in the House. While the Hudson Bay Oompany are obliged to pay
duty on their importations into that district, these traders pay none, and our people
are placed at a considerable disadvantage.

Q. While whalers and sealers from British Columbia are at a great disadvantage
in Behring Sea in competing with the Americans, our neighbors come into Hudeos
Bay and not only catch our whales and seals, but establish permanent places for
that purpose in our territory, and trade with the natives witbout paying duty on
their imports? A. Exactly. They have trading places in the Hudson Bay country,
notwithstanding the restrictions attempted to be applied in the case of Behring Ses.
In Hudson Bay we have a sea which is entirely enclosed by our own country, and
the entrance to which is comparatively narrow, but Behring Sea is entirely open,
we may say, to the south. One opening is at least 65 miles in width, and it is not
enclosed by the territory of any one country.

By Honorable Ar. Kaulbach :
Q. I suppose there is no place in Hudson Straits where the distance between

the islands would be more than 20 miles at the ontside? A. Water les than 30
miles in width must be traversed in order to enter the bay.

Q. How wide is the entrance to Behring's Sea-about 800 miles, is it not ? A.
It would be more than that across, but the widest opening between the islands ia
about 65 miles, and this is only one of a great number of openings among a fringe
of small islands. A vessel might sait in there without sighting land unless it was a
very clear day. The only contention that the Russians ever set up concerning
Behring Sea, when they attempted to defend their ukase, was that they owned the
land on both sides of the sea; but now that they have sold Alaska, the only possible
claim to sovereignty in gone.

The Committee adjourned until to-morrow.

GEOLOOrOAL SURVIY, OTTAWA, 11th May, 1888.
DEAa DR. SoHULTz,-Since my examination before your Committee on Macken-

'zie Basin, I have endeavored to obtain more information respecting the navigation
of the Arctic between Behring Strait and mouth of Mackenzie. I have not been able
to find much, but beg to enclose the acoompanying memorandum on the subject. If
you wish to incorporate in the printed report a emall map showing the limit of the
pack ice at different times in that region, I shall endeavor to have one made in the
offce.

Yours very truly,
GEORGE M. DAWSON.

Mfemorandum.-The position of the southern edge of the pack ice in sammer,
ibetween Behring Strait and the mouth of the Mackenzie, appears to be very vari-
able, as a comparison of the accounts of different navigators show. Thefacts bearing
on this subject are not so numerous as might be expected from the considerable
number of whalers frequenting the region, owing to the circumstance that these
vesels do not keep strict account of their position while cruising for whales.

The general information given on this point in the U. S. Directory for Behiïng
Sea and the coast of Alaska, supplement No. 1, 1886, is as followe:-

" The ice pack seldom moves more than a few miles off shore between Icy Cape
And Point Barrow, and is likely to close in at any time; a north-east wind, though iM
blows directly along the shore, keeps the ice elear and allows the current to sec up
past Point Barrow. The heavy ice, when close in shore, stops the surface current

njitirely and lowers the temperature to 36 deg. or less, so that a vessel working up
Mis shore may readily tell if the ice i on the point by watching the set of the
Ourrent and the temperature of the water. If the ice is clear of the shore the ourrent
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-will be setting to the northward from one to three knots per hour, with a tempera-
ture of 40 deg."

That at such times there i a wide extent of open water off this coast, is ren-
dered maLifest from the incidental statement met with in the same publication, to
the effect that the bark " James Allen " when some degrees east of Point Barrow,
«'stood north during thick weather, under easy sail, 80 or 100 miles."

The position of ice in Behring Sea in winter is best shown on map 81, U. S.
Coast Survey Report, 1880. In summer, on map accompanying Report on the cruise
of U. S. Revenue Cutter " Corwin," 1881.

G. M. DAWSON.

OTTAWA, Thursday, 26th April, 188&
The Committee met at Il a.m.
The following letters were read:-

ITOn. Dr. SRULnTZ. OTTAwA, 24th April, 1888.

DUAn Sra,-While attending, on your kind invitation, the examination of Chief
Pactor Christie and Bishop Clut, I was much struck with their testimony as to the
extent and value of economie resources even on our " barren grounds," especially as
to the reindeer and, in scarcely less degree, the musk ox.

In relation to this subject I was not in a position to give any evidence, but from
long familiarity with the subject, from the talk and epistolary correspondence of
friends (chief officers and partners of the Hudson Bay Company) for many years in
active life in and about that region and the whole Hudson Bay system, I have a
very strong opinion as to such value and further as to its availability.

From one of these correspondents to myself, s0 lately as 1874, namely, the lato
Chief Factor James Anderson, (b) N. B., not the Chief Factor James Anderson,
deaigmated (a) in the Hudson Bay, Company's books, father of the Mr. Anderson
examined before your Oommittee. I have the idea that the " Lapps " of morthern
Norway would find our " barren grounds," especially on the borders of the foreats
and even of the ses, not only a fit, but to them in their comparatively greater diff-
eulties of life, a botter habitat.

The encloeed slip of newspaper headed " In Far Lofoden " gives a fair view of
the sea capital of these interesting (Icelandic) people. I have a letter from my
friend Anderson-among those laid before the Committee-describing his visit via
Btockholm and the Gulf of Bothnia to and at their mainland capital " Quickjock " in
Lapland, some 70 miles inside the Artic circle, as he states.

, As we ail know they domesticate reindeer or at least control and utilize them in
their own peculiar nomadic way. As to the mask ox, I know of no reason why they
any not be likewise.

As to transport to our grounds there should be no difflculty. From Tromsoe
(Northern Norway) to Fort Churchill is just q stop across (tasy @ail). From Fort
Churchill, inland, would with roper guardianship from the Government, with or
without the aid of the Hudson Bay Com pany, I think be quite practicable.

I merely throw ont the suggestion for you to use as you may think proper.
Ever, with thanks, at your command in this matter,

I am yours sincerely,
M. MAcLEOD.
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IN PAR LOFODEN.

STRANGE sIGHTs IN REMOTE NORWAY-THE REAL LAPLANDER.

Consul General Anderson recently wrote an account of a journey made by him
to Lofoden Islands in the far north of Norway. Proceeding northward, ho said, we
Soon reached the objeot of our journey, the Lofoden Isles, a close, continuous, moun-
tainous group extending from the sea in a morth-easterly direction until they
reached the coast, about 150 miles north of the Arctic circle. As we approach the
islands in the winter sesson the scene is a most animated one. iEvc-ywhere the
Small, open, yet wonderfully strong and steady boats of the fishermen are seen
scudding along, with their small square sails bulged by a stiff breeze often miles
from land, or, being at work, they lie tossing upon the waves like ducks, their
crews of from two to eight men being busy casting and drawing their hand linos, or
Planting or raising their trimmers and nets.

The most important town north of Throndbjen is Tromsoe, a city of about 6,00»
inhabitants, situated on an island of the same name. Here we find a so-called Latin
school, a teachers' seminary, an ethnographical museum of natural history. It is an
important shipping port for the products of the Lofoden Islands and its chief exporta
are dried cod, salt herring, spawn (which is used as bait in the French and Spanish
ardine fisheries), some skins, furs and train oil.

Not far from the city is a camp of Lapps, or aboriginee as they might be called,
they being no doubt the descendants of the firit race of people who bad inhabited the
Soandinavian Peninsula, and who were driven into their present northern quarters
by the Teutons, who gradually took possession of their country. There are at pres-
Ont about 18,000 Lapps in Norway, of which the greater number are fOxed or settled,
while about 2,000 still maintain nomadic lite with their bords of reindeer. Locally
there is a distinction made between the fixed or fishing Lapps and the nomadie, but
there is no real difference between them, save such as would unavoidably arise f rom
their different modes of life. Originally they were one race and class, but as the
reindeer constitutes the only wealth of the Lapp, and supplies his daily wants, the
Poor families were obliged to turn to fishing arid fixed abodes, where they still live
in all the squalor and primitiveness of their fathers, occupying dirt or turf huts,
dresing in skins, cooking their food over open fires, and sleeping on furs or blankets.
As a race they are not unlike our Indians, though they are smaller and even less
intelligent ; but they are as great lovers of strong drink as our own redskins, and
after a visit of travellers to their camp, who buy the Lapp articles they offer for sale,
the whole company of men, women and children are frequently seen drunk on the
Streets in Tromsoe.

A great source of surprise to the traveller bore is the comparative richness of
the vegetation. On the journey from Throndhjen to Tromsoe we noticed the dwarfed
trees and the absence of forests, while here, 70 degrees north latitude, far north of
thie line of Iceland and Central Alaska, we find bright, waving forests of well grown
&sh, birch and pine. Indeed, the luxuriance of the birch foreEts in the vicinity of
T'romsoe is most remarkable. Other vegetation is also well developed, and as we
Stand on the borders of a small lake, from which the town of Tromsoe is supplied
With water, looking over its surface wih the woodlands on the opposite banks, the
bright waters of the fjord seen through the opeUings, and the snow-capped cliffs and
11eadlands in the background, we have a view which all the romantic beauties of
-yrol, Switzerland and Italy cannot surpass. Imagine it in summer, illuminated by
thie midnight sun i

The following extract was sent by Warden Bedson, Stony Mountain, Man.:-
" The skin of a half-breed buffalo, whieh is on exhibition at Geo. H. Rogers' fur

store (Winnipeg), is an objeet of much interest to passers.by. The ekin was taken
frta0 an animal raised by Warden Bedson, and is a very large one. The color of the
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fur is not as uniform in color as that of the thoroughbred buffalo, but it is of a flner
texture. The skin is also finer grained than the skin of the thoroughbred, and farm-
ers say that the half-breed skin, exoepting in the matter of color, is a superior
article."

NOTES ON THE REGION OF ISLE A LA CROSSE, BY L. F. LAFLBOHE,
BISHIOP OF THREE RIVERS, P. Q.

I lived at Fort Isle à la Crosse for two years and nine months, from the 8th Sep-
tomber, 1846 to the 5th June, 1849. During that time I traversed this region within
a radius of thirty leagues, and following are my impressions which I retained :

Ist.-The Territory :-This territory is in general sandy, low and marshy, and
covered with a great number of little lakes of which the largest are these: Isle à
la Crosse, Des Oeufa, Du Boeuf, and Du Serpent. It i furrowed by smal rivera
which communicate with the lakes. Most of these watercourses cannot be of any
use for navigation if we except the English River, which is the great artery of all
that region to Hudson Bay, Beaver River, one of its principal afflaents, and the
River of Lake la Rouge. These watercourses are broken by numerous rapide and
some falls of some elevation, and covered with ice for seven or eight months of the
year. In the autumu of 1848 ice formed on Lake Isle à la Crosse the first of

ovember, and did not break up until the 5th June following.
The country is fiat and without mountains: one sees nothing there but a few

hills of slight elevation.
The vegetation has a poor appearance and can offer no great advantages for the

-working of the forests. Autumn fires have devastated them considerably. The prin-
cipal species of wood are the cypress which hardly attains a diameter of a foot and
a half at the butt, the spruce, white and red, the birch, the poplar and some fruit
trees of small importance, such as the small wild cherry, the saskatoon, which the
savages use to improve their pemmican. The pine, the oak and other large forest
trees are there entirely absent. I did not remark there nor did the Indians, any
rich minerals such as are found in the basin of the Mackenzie River.

2nd-The Climate:-The territory of that region does not evidently offer any
important advantage for agricultural work, but if it were naturally as fertile as that
of Manitoba it would be impossible to cultivate the cereals there with success, bW-
cause of the rigor of its climate and the length of its winters, which last in the
neighborhood of six months, and also untimely frosts which come to destroy the
crops in the month of August and September. It was thus I lost my little ield of
potatoes in 1847 by a frost which came on the 25th August. Notwithstanding all
these obstacles we tried to ripen wheat there sometimes, and cultivated with some
success barley and oats. Garden vegetables could also be tried there. The most

certain wealth of that country will be found in the fur trade, which the Hudson Bay
Company has always carried on with great profit to the present time, and the fish,
the whitefisb in particular, offer the most certain guarantee of support.

The half-breeds and the Indians love to gather about the mission where they
built a house, and cultivate a emall field to assure to their families a living during
their hunting expeditiona.

The greatest cold which I observed at Isle à la Crosse was 32 degrees beloW
(Reaumer), 40 Fahrenheit. What renders the climate intolerable is above all the
constant cold and the length of the winter. During the three winters that I passed
there the thermometer fell 25 degrees below zero (Reaumer) towards the beginninig
of December, and remained there until the commencement of February. This
intense cold, lasting so long, becomes exceedingly tiresome. I have remarked that

at the time of the greatest cold, when the thermometer fell to 32 degrees beloW
(Reaumer) people ordinarily appeared at church with frostbites on their faces, indi-
cating that at that temperature the skin of the human face resists frosts with diioaltf-
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Such are some of the recollections which remain with me concerning the territory
aId the climate of that region, which I have not visited since 1849. I am unable to
Say anything concerning the country since I have been absent from it. I will be-
happy if I can be of any use to you. Y on will find a source of precious information
il, the journals kept by order of the Hudson Bay Oompany at the several trading
posts in which are entered from day to day everything there which might be found
iteresting to be transmitted for the history of the country.

, L. F., BISHOP OF THREE RIVERS.
Tua RsRE, 3rd April, 1888.

Professor MAcoUN reappears and his examination is continued as follows:

By the Chairman :
24th Question:-A. That is already indicated on maps which have been sub-

raitted.
25th Question :-A. A careful examination of the printed reports and others in

Manuscript of the various travellers who have passed across this-Franklin, Back,
Anderson and Dease-lead me to believe that the following notes will be about an
aocurate description. The western part of the barren grounds along the Coppermine
»Àver is a country of small lakes and low hills, with a fringe of wood bordering the
rivers or stream margins, and in some of the hollows. It seems that owing to
the intensity of the frost, the rock is being rapidly decomposed, and this,
together with the shortness of the season of growth, prevents the vegetation making
a good start. From Anderson's journal I infer the country is of the same character
along Back's Great Fish River. No wood except willows or dwarf birch seems to
have been seen on the greater part of this river, and dwarf birch and willow are&
Oontantly referred to in the narratives of Franklin and Back, showing that these
shrub, although only growing to the height of a foot or two, are the diminutive
trees of that region. As we approach Hudson Bay, peaty soil gives place in many
Parte of the country to the bare rock, and by the shores of the bay this surface is
ulore or less covered with a peaty stratum akin to that of the peat bogs of Ireland.
It will thus be seen that it is a very difficult matter to give a fixed lino for the limit,
Of timber and of the barren ground, as from all accounts the two are inextricably
raixed up from latitude 60° to 61°. This is about the average lino from east to west.

Q. Does any portion of the barren grounds resemble the Laurentian country
1Iorth of this city? A. Yes, in this way: that the southern margin of the Laurentian
region at Lake Athabasca consiste of a series of rounded, glaciated hills, almost
devoid of wood, with heavier timbered valleys between. Did fires traverse our
Iaurentian region for years in succession, these hill tops would be completely
denuded of wood and shrubbery of all kinds, and were the atmosphere cold enough
We would then have the counterpart of the southern part of the barren grounds.

Q. Is the geological character of the two countries similar? A. Yes, very
argely; but this question can be botter answered by asking a geologist-for instance
1. Dawson, who is well informed on the subject.

Q. le any portion of the vast region known as the barren grounds suitable for
%ttlement ? A. No, not by white men.

26th Question:-A. Barley and potatoes have been grown at Fort Norman at
e mouth of Great Bear Lake River, about lat. 65°, and even at Fert Yukon, on the

Al'tic circle, barley is a sure crop. These are not particular points noted for their
tood soil, but located solely for the fur trade. Five-sixths of the country is just as
91od as these points, and wili in future produce as good crops. Thqre is no point
east Of the Mackenzie suitable for agriculture.

27th Question :-A. As far north as lat. 62°, at Fort Simpson.
Q. Is it a crop that can be depended upon every year? A. I was informed by

Oeitf Factor Hardisty, brother to Senator ardisty, who had charge of the Macken-
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zie River District for many years, that wheat was a sure crop at Fort Simpson four
times out of five, but that the country around Fort Liard, on the Liard River, was
much superior to Fort Simpson for agricultural purposes. Ail kinds of garden
produce succeed well; and melons, after being started in a hot bed, ripen well.

28th Question :-A. While at Fort Vermillion, on Peace River, in lat. 58° 24',
I was informed by old Mr. Shaw, who had charge of that post for fifteen years, that
Indian corn would ripen well every year there, and at Battle iiver corn ripened
three years in succession, and that frost never injured anything on this part of the
river. The whole country at Fort Vermillion is a plain, not plevated at its highest
point more than a hundred feet over the river, but the greater part of it is les than
fifty feet. The soil i. wonderfully like that of the second prairie steppe, in the
prairie region, as the surface is composed of black loam, mixed apparently with
limestone gravel. From Vermillion the Caribou Mountains are visible about forty
miles off. These may have the effect of keeping off the cold winds from Great Slave
Lake, and hence the country is permanently warm. Both days and nights have
been warm down on this part of the river, whereas on the upper parts, where high
banks are, the cold was even feit at night in August.

29th Question: -A. The grain at Fort Vermillion was sown on the 8th and 20th
of May, and was out on the 6th of August. Wheat growing among the barley and
by the fences was almost ripe August 12th, when I was there. At the Rocky
Mountain Portage, where the Peace River issues from the Rocky Mountains, latitude
56°, we found a first rate garden with vegetables far advanced, July 21st; new
potatoes, onions, and carrots were part of our bill of fare. That was in 1875. Five
days later at St. John's vegetation even further advaneed, and al[ kinds of gardon
Stuff were in the greatest perfection. Nigger Dan'% barley was coloring on the 26th
July, and would be cut the first week in August. His potatoes were large, and
enough for fourteen men were dug on the 2nd of August. I may mention that
strawberries were fully ripe on the 6th July at Hudson Hooe. At Dunvegan
barley was almost fit to eut August 4th. Cabbage in the priest's garden were closing,
and ail hie garden vegetables far advanced. At Battle River pease were getting ripe
August 8th. At Vermillion potatoes were very large and many heads of barley con-
tained sixty grains, others many more. I never saw such fine barley before.
Barley sown on the 8th May and cut on 6th August-that is at latitude 58024".
At Red River they have no ploughs and the ground was broken up with a spade or
hoe. The garden stuff was wonderfully luxuriant-pease, Windsor beans and pota-
toes far advanced; cucumbers started and raised in the open air, a very large crop,
and a number of them ripe on the 14th August. At Fort Chippewyan Mission, two
miles from the fort, wheat, oats and barley, a good crop as regards grain. Windsor
beans were ripe and pulled up on the 17th August. Wheat and barley were in stook
the 26th August, and specimens of these which I brought to Ottawa are here on the
table. Barley ripens at Fort Simpson, latitude 62°, every year between the 12th
and the 20th of August.

30th Question:-A. Daniel Williams (Nigger Dan) furnished the following
-extracts from his note book:

1872.
Ice began to run in river,.November 8th.
River closed November 28th.
First snow October 28th.

1873.
April 23rd, ice moved out of river.
Planted potatoes April 25th.
First permanent snow November 2nd.
River closed November 30th.

1874.
River broke up 19th April.
First geese came 2set A 1.

owed barley and oate Bril 22nd.
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River clear of upper ice May 3rd. N. B.-Upper ice from above the Rooky
*Mountain Canon.

Planted potatoes May 5th.
Potatoes not injured by frost until 22nd September. Thon snow fell, whioh
covered them, but soon went off. Dog over 100 bushels from one planting.

(This is possibly too large.-J. M.)
Ica commenced to run in river 30th October.
River closed 23rd November.
Snowed all night 4th November.

1875.
Ice broke up in river, 15th April.
Warm raine from north-west; blue flies and rain, 18th February.
Ice cleared ont in front of Fort, 16th April.
Potatoes planted 8th, 9th, and 10th of May.
Barley and oats sown 7th May.
Snow all gone before the middle of April. This applies to both the river, val-ley and the level country above. Difference in level, 746 feet.
The following extracts are from Sir Alexander Mackenzie's travels. He passed

the winters of 1792 and 1793 near Smoky River, and writes as follows:-
" 7th November. The river began to run with ice yesterday, which we call the

last of navigation. On the 22nd the river was frozan across, and remained 80 until
the last of April." Between the 16th November and the 2nd December, when h.
broke his thermometer, the range at 8.30 a.m. was fronj 27° above to 16° below
zero; at noon the range was froin 29° above to 4° below; and at 6 p.m. it was from
280 above to 7' below. "On the 5th January, in the morning, the weather was
calm, clear and cold, the wind blew from the south-west, and in the afternoon it was
thawing. I had already observed at the Athabasca that this wind never failed te
bring us clear, mild weather, whereas when it blew fron the opposite quarter it
produced snow. Here it is much more perceptible, for if it blows bard from thak
south-west for four hours a thaw is the consequence. To this cause may be attributed
the scarcity of snow in this part of the world. At the end of January very little
snow is on the ground, but about this time the cold became very severe and re-
maained so to the 16th March, when the weather became mild, and by the 5th A 'I
all the snow was gone. On the 20th the gnats and mosquitoes came, and ïï.
Mlackay brought me a bunch of flowers of a pink color and a yellow button (anemoam
Patens), encircled with six leaves of a light purple. On the other side of the river
which was still covered with ice, the plains were delightful-the trees were budding
and many plants in blossom. The change in the appearance of the face of nature
Was as sudden as it was pleasing, for a few days only were passed away ince the
ground was covered with snow. On the 25th the river was cleared of the ice."

31st Question:-A. The snow passes off so euaily that as soon as it is off the
ground and a few inches of the soil thawed, the ground is ready for seeding, because
the soil is friable and the snow of little depth.

33rd Question :-A The general character is bright, sunshiny warm days, and
1in certain sections of the country cool nights. Should rain oome towards the middle
Of August and the moon b. pretty near the full, there je generally what is called a
Iliht summer frost in certain localities, owing to the radiation of heat caused by the
absence of clouds.

34th Question:-A. Yes, on the upper part of Peace River, but I have no reoord
Of any on the lower part.

35th Question:-A. Never general, always local, and al reported froste froma
Saskatchewan and prairie regions are of the same character and produced by

exactly the same causes.
36th Question:-A. Yes; because the country will be botter drained and honoawill retain tbe heat.
37th Question:-A. As far as 1 am aware there are no summer rains. Thereare

OCcasional showers, but apparently no rains of any consequence.
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38th Question:-A. The character of September is almost identical with that
of our very best Septembers here-a smoky atmosphere with occasional white frosta
in the morning, but generally a calm atmosphere. In October the frosts get more
aevere towards the last of the month ; about the 25th at Fort Chippewyan ice begins
to form and the rivers and lakes soon close.

39th Question :-A. It has in reality no effect whatever ; it does not seem to
have any injurions effect on any tree or shrub that we have in the country.

40th Question :-A. Having just completed an examination of the whole grasses
of the Dominion, I am safe in stating that the grasses of the Mackenzie River valley
and those of northern British Columbia are of the most nutritious character, and are
actually the giasses best suited for pasturage of any known to stock men or farmers.
The grasses referred to are those known as red top, and Kentucky bine grass, or
acientifically, Poa Pratenss and Poa Seratina, Poa Teniflora and Ceasia. These
four species are well known to American stock men and are considered of the high-
est value. They are the commonest of the grasses in our northern forest region and
along the foot hills of the Rocky Mountains. Three of these species are known in
the eastern provinces. One of them is exclusively western and the greater part of
the common pasturage of Ontario is altogether composed of Poa pretensis (Kentucky
bine grass, or red top).

41st Question -A. It grows ail through the Peace River valley, but was par-
ticularly noticed on the plateau above Fort St. John in latitude 56. Here it was
actually measured by mysjf and was found to attain a height of eight feet, while
the weeds, snoh as the purple fire weed of the east (Epilobium Augustifolium) attained
a height of seven feet. These are given in illustration of the wonderful luxuriance
of the commoner plants on that high plateau. The vegetation throughout the whole
Peace River valley is of the most luxuriant character, and it seems more like that of
the tropics than a country drawing near the Arctic circle.

43nd Question:-A. Yes. I have noticed that cattle brouse on the buds and
lichens that grow on the forest trees of Ontario, and hence I infer that the lichens
that grow on the trees and sometimes on exposed places in this northern country
would be alike nutritions for cattle.

43rd Question:-A. A great part of the soil is, technically, what is called loas,
a&nd is evidently an alluvium-a rich alluvial loam, that in many of the banks of
ereeks and rivers seemed to not change in character often for over 109) leet. As re-
gards the depth of soil on the Upper Peace River country and eastward to Lesser
blave Lake, the soil is of the very richest character and wonderfully productive, while
on the Lower Peace River, down towards Fort Chippewyan, and where it comes in
contact with the Laurentian rocks, there are large quantities of sand in the soil, but
the grain, as indicated in my reply to another question, is of the very finest quality.

44th Question :-A. It is difficuit to answer that question with any degree of
accuracy, for this reason: that the whole country seems covered with some kind of
aoil, though not all equally situated for the production of grain. I may explain, the
hollows, owing to the general levelness of the country, are marshy. The slopes
incing south are dry and warm ; the slopes facing north are cool and necessarily
moit. It will be seen then that owing to local cause the percentage of arable and
posture lands would be very changeable and very variable, but this fact remains that
were the country settled at least 75 per cent. of the land would be grain producing.
This character of the soil extends ail the way down the Peace River and from ail
accounts northward on the west aide oi the Slave River and the Mackenzie to at
lesat latitudb 629 and possibly as far north as latitude 65°. There are no accounts
that there ia any change at al-I am speaking now of the soil.

45th Question :-A. The winter climate is about as severe as in Manitoba. The
eflect of the cold is not so injurions to either vegetation or stock, because the country
je les exposed to cold winds. Again, the spring, unlike that of Ottawa, is as regular
almest as the rising and the setting of the sun, owing to the climate being unin-
fluenced by any extraneous circumstances. About the fifteenth of April is the aver-
age time of the opening of the spring flowers, and spring may be said to commence
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every year at the same time (from the Uth to the 20th), every year without excep-
tion. Having a fixed spring, we know that we have a fixed summer. The warm
weather continues and the heat increases on to the middle of August. Then thore
is a lowering of the temperature, and if rain occurs, local froats. There is a beautiful
September, and the ice begins to form about the 25th of October. That is the gen-
oral picture of the whole year as far north as Fort Chippewyan. It is evident that
as we go further north the spring opens later and the winter sots in earlier. The
data given in answer to other questions will show this. Owing to the great length
of day between latitude 56° and 6°, vegetation is influenced by the sun on an aver-
age 18 hours out of the 24, and herce in this northern region at least two hours a
day, on an average, more sunlight is given for the promotion of vegotation, and
therefore it is not unreasonable to expx et a remarkable rapidity of growth, earlier
maturity and a superior quality of produce. It seems to me that the coolness of
the nights in June and ear)y July has much to do with the wonderful productiveness
of aIl kinds of vegetabes4 that oither grow wild in the country or are cultivated by
man, and that the tweetness of the berries, and the enormons produce of the cereals
are produced from the combined causes of this cool night and long sunshine.

46th Question :-A. I am not aware of any insect pest or any vegetable pest
such as rust, &o.

47th Question :-A. There are records in the Meteorological Department ut
Toronto that have been taken at Dunvegan, Fort Rae, Fort Simpson and other points
in the Mackenzie River Basin, which are available, and would very likely be of great
value.

48th Question :-A. Yes. Lac la Biche, on the height of land above Edmonton,,
is noted for the absence of frosts in autumn, and in this case is asoribed to the prox-
imity of the lake. Isle à la Crosse post is affected exactly the same way. lu 1875
potatooes were killed by a severe frost all through Manitoba on the 18th of August,
yet on the 22nd September I found the potatoes still green ut Isle à la Crosse in lat.
66. The only way I could account for this was the proximity to the lake. The
following figures will show the dates of the opening of Peace River and the first ice
dritt in the autumn for ton years: -

EXTRACT from the Hudson Bay Company's journal, Fort St. John, Pouce River, for a
series of ton years. Lai. 56-12' north, long. 120° west. Altitude above the sea,
nearly 1,600 feet.

Opening of River. Firat le Drift in River.

1866-April 19 November 1
1867 do 21 do 3or8
1868 do 20 do 7
1869 do 23 do 8
1870 do 26 No record.
1871 do 18 November 10
1872 do 19 do 8
1873 do 23 3do 4
184 do 19 - Otober 31
181d do 16

49th Question :-A. The co-stant record of the Areti trdvellers was t South
or eonth-weist vinds aalways produccd warm aLd cieariing weather, while n orth and
ea st winds brought down frg aind sniow, and the inorth-westerly wizids cold weat>her.
My own record of the wiridis in the autumn of 18'12 and the summer of 1875 show
that the wept, south-west and south winds wcre the prevailing ones, and always pro-
duced a moBt agreeablo temperature in autumu, and vory warm weatber in isummor.
lu winter a tcnth wind will z-aieu the temperature, 80 that wo have records of thaws.
in January on Peace River, and raina in November ut Fort Simp0on, and en as fur
north as Fort Enterprise, Sir John Frankin records the retarkable rise in tempera-
tur cansed by this 2ame wind n th ut northern point.
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By the Chairman:
Q. What are the causes that produce these south-west winds you have just

spoken of? A. Many causes have been given, but to me it soems that the true
cause is the Great American Desert, which has an extent of nearly 500,'00 square
miles in the central part of the United States. This elevated plateau has a very
light rainfall, and during winter is very much exposed both to the direct rays of the
sun and to the influence of either cold or warm winds. This seeme to be the point
where the tornadoes which cause such devastation in the United States originate.
By examining Doçe's charts it will be seen that the isothermal lines rise to the
north in a constant upward curve east of the Rocky Mountains, and we find that
they ascend exactly in the same way to the west of the Rocky Mountains. The
causes seem to be these: According to Maury the rain winds that supply the sources
of the Mississippi, and therefore those of the Saskatchewan and the Mackenzie
Rivers are drawn from the South Pacifie Ocean and come up on the west coast in
the north-east trade winds. When they reacb the coast of Lower California, owing
to the greatheat in the valley of the Colorado, instead of passing on t> the north-east,
they are drawn inwards and they curve upwards towards the north, Bo that when they
reach our b9undary they are drawn in to the west or north and are drawn up through
our whole prairie country and pass over as a mantle of warm air into the Mackenzie
Basin, and so on to the Arctic Sea. Other winds are drawa in from the Gulf of
Mexico, and these seem to coalesce with those drawn from the Pacifie, and they too
pass into this interior region and through to the north. It will then be seen that
we actually receive north of latitude 49 deg. the heat and moisture that are drawn
away from the American Desert and warm air from both the Pacifie and the Gulf of
Mexico, and that instead of the chinooks, as they are generally called, coming
through passages in the Rocky Mountains, they are thie indrift of the north-
east trade, which may be bere called a monsoon, because the same conditions that
operate in Asia to produce the monsoons are actually in operation in North
America, and produce the result indicated above. Maury says that Fort Yuma on
the Lower Colorado bas actually the hottest climate on the globe, and that the
heated air passes up over the Great Salt Lake deserts, and our ranchmen constantly
report that these south-west winds found in the region below Calgary have a
wonderful effect upon the climate even in the depth of winter. On the other hand
it has been asserted that these warm winds come from the Pacifie Ocean through the
various passes of the Northern Rocky Mountains. That this cannot be so is evident
from the fact that the winds in winter that strike the coast of British Columbia after
depositing their moisture have no perceptible effect in raising the temperature im-
mediately west of the mountains, and if these winds do not raise the temperature
immediately west of the mountains it is not reasonable to expect that they will raise
the temperature of the region 200 miles further to the east, after passing over mountains
over 10,000 feet high. It has been said that warm wind passes from the west through the
Peace River Pass, and by that means heats up the plains immediately to the east. I was
in this region in the summer of 1875. and stood on Mount Selwyn in the Peaoe
River Pass at an altitude of nearly 7,000 feet, and from this point could look to the
east and to the west-eastward from the mountain summit. The whole country had
the look of the middle of summer, while to the west the aspect of the region was
that of ooolness and early spring. The strawberries at Fort McLeod, in latitude 55c,
west of the mountains, were only in flower on the 6th July, yet on the eastern side
at Rudso*% Bay 11ope they were fully ripe at the same date. On this same
mountain I wrote that if the warm winds came from the west why did they not heat
up the west before passing to the east ? From that time to this that question has
remained unanswered.

To sum up: The sources of the warm winds are defiected winds of the Gulf of
Mexico and the north-eaat trades of the Pacifie. The American Desert gets heated
.even in winter owing to its exposed surface and produces the Chinooks of the winter
months, and the mantle of warm air that covers our interior and far north in sum-
mer. These winds are propagated from point to point by the surface becoming more
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and more heated and on account of their inertia ; when once in motion they cannot
be stopped until absorbed by coming in contact with other winds of a different tom-
perature or density.

5oth Question :-Over every portion.
51st Question :-A. The only attempts at agriculture and stock raising that

have been made have been in connection with Hudson Bay posts and the various
missionary establishments throughout the region. Horses and cattle have been
found to thrive well in every part of the region where they have been introduced
and no complaints have ever been made of an injurious effect by the climate, and
diseases of every kind seem to be altogether absent.

52nd Question:-A. Yes. Both horses and sheep and cattle, but they would
have to be treated in winter in the same way as we treat our own cattle in Ontario.
My reason for answering in this way is this: our barren grounds are exactly analo-
gous to the plateaus found in Norway and Sweden. On these plateaus the cattle and
sheep are taken up and herded during the summer. In the winter they are brought
down into the low country and wintered in the usual manner. Were any cattle or
other animals herded on those northern plains in summer they would have to be
housed and fed during the long Arctic winter. It then resolves itself into a question
of profit and loss.

53rd Question:-A. The cariboo, musk-ox and moose with a few wood buffalo
and in certain parts a few elk. The cariboo (barren grounds) and mnsk ox are very
numerous on the barren grounds; both live on the margin of the forest in the win-
ter but the cariboo retire much deeper into it than the musk ox. In suxmmer both
leave the forests as soon as the first hills are bare of snow and move constantly on
until they reach the Arctic coast, in the meantime giving birth to their young, and
in the early weeks of August they begin to retire from the coast and move towards
the woods again, reaching them by the time that the hills are again covered with
anow, and this seems to be their regular habit every year. The food of these
animals is chiefly lichens and grasses of various species, the chief being the reindeer
lichen and other species allied to it. Amongst those, however, that are very valu-
able on account of the mucilage they contain, are the varions Iceland mosses. Be-
sides the lichen these animals eat the varions grasses that are found throughout the
-country they traverse, but in winter their sole food is the lichens that hang from the
stunted forest growth, where they have taken up their abode. The trees of the bal-
lren grounds are precisely like those that are seen by any party or person who ha
elimbed a mountain. Those at the summit of the mountain are completely covered
with lichens and those on the borders of the barren grounds are exactly in the same
state and therefore the food of the animals is hanging above the snow in winter.

The wood buffalo at the present time is very limited in numbers. Fifteen years
.go they were reported to be in considerable numbers, in the country between the
Athabasca River and the Peace River, but at the present all accounts confine them
to a small region between Lake Athabasca and the Liard River in the neighborhood
of the Salt Springs. Elk (wapiti) are still scarcer and are only to be found at the
Present time on the upper waters of the Athabasca.

Rabbits (hares) are in immense numbers in nearly all the forest region of the
Mackenzie River Basin, they often become so numerous that the young growth in
the forest is literally destroyed by their eating of the bark and the wood of the
Young trees in the winter time.

5Uth Question:-The following abstract from Blodgett's Climatology will be of
Value in connection with the climate and productions of the Mackenzie River Basin: -

"l It has been sometimes claimed that the central continental areas originate the
higher developments of both vegetable and animal life, or those which are most
valuable in the economy of civilization, at least. The cereals, and the more valuable
,and varied fruits originate here; and Central Asia, or rather the central areas of the
great continent made up of the three in reality, han been regarded as the point of
dlePrture for the most of the cultivated grains and fruits, the races of domestio
Animals, the predominating races of men, and the germa of civilization and of letters.
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These represent the maximum activity of each, and it would certainly seem that
climate is at the basis of this activity. The climates which represent the greatest
curve of changes, both of a constant and of a non-periodic character, within certain
limits of temperature, appear to be those most favorable to the activity of ail vital
forces, or to their activity in certain forces, and such forms as produce concentrated
and lasting organisme. Such are the fruits and grains of the temperate and tran-
sition zones, and especially of the arid and interior climates of the old world. The
analogies of climate certainly show that these may be transplanted to our own
interior, and the absence of any abundance of these in a natural si ate here, is not
conclusive against such an adaptation."

Another point I have noticed is that that part of Montana bordering on the
Canadian boundary is elevated to an altitude of nearly 6,000 feet. From this point
it slopes constantly towards the north, so that when we reach Lake Athabasca the
altitude of the country is not much over 600 feet, and this fact taken into account
will show that the differenee of ten degrees of latitude is compensated for by the
deseent from 6,000 feet altitude to less than 1,000. Another point worthy of con-
sideration is that our northern regions are not the home or the birthplace of the
blizzards. It is a well established fact that the cold waves that are credited to the
north actually originate to the scuth of the Canadian line, and are propagated north-
ward and not southward, as i, is generally supposed. Blodgett states on page 307 of
hid Climatology that "a most important point with regard to these facts is that in no
case is it apparent that these cold extremes come from the north, or are caused by
north winds, or an inflection of the polar atmosphere southward. The views pre-
viously suggested on this point that the cold in the lower latitudes in winter was
produced mainly by continuously northerly winds blowing even perhaps from the
Arctic regions, appear not to be supported in any case.

57th Question :-A. Salmo Rossii, Rich. (or Ross's Arotic salmon), is found in
immense numbers at the mouths of the rivers flowing into the Arctic Sea near
Boothnia Felix or at Back's Great Fish River. At one haul of a small seine 3,.378 were
obtained. They varied in size from two to fourteen pounds, and rather exceeded six,
tons in weight. As an article of food this salmon was much relished by Rose' men.

Salmo Hearnii, Rich. (Coppermine River salmon) -This trout or salmon has red
esh and is similar in flavor to that of the common salmon but more oily-fatter..

They were in incredible numbers in the Coppermine near the Bloody Fall. General
weight from four to seven pounds.

,Salmo Boodii, Rich.-Ilood's trout seems to be the same as the sea trout of the
Gulf of St. Lawrence and Labrador, and is found in all the rivers east of the Macken-
zie, both inland and at their mouths. General weight from two to eight pounds.

Balmo M3ackenzii, Rich., lnconnu-Tais species ie anadromous, like Ross's and
Hearne's salmon, and ascends the Mackenzie River from the sea to Fort Smith on
Slave River. Its flesh is white and rather soft at Great Slave Lake, but near the
sea it is firm and hard. It is just possible that its flesh may be red when in the sea
like the sea trout of the Gaspé cost. General weight from five to fifteen pounds.
Some have been taken at 40 pounde weight. This fiuh comes between a trout and a
whitefish.

Balmo signifir, Rich. (Back's Greyling), is a handsome fish taken in all the lakes
and rivers of the Aretie regions. It is very gamesome and takes all kinde of baitt.
It delights in clear water and is both an Arctic and mountain fish, as we took them
in the Peace River tributaries in the Rocky Mountains.

Coregonus Albus (Whitefish) is truly the wealth of the northern Indians. From
the great lakes to the Arctie Sea it abounds in all lakes of any size and in many rivera
with clear water. Every person relishes it, and travellers and others can eat it as
their staple food for months and not tire of it. Weight from two to eight pounde,
though many have been taken twelve pounds in weight.

From the accounts of Richardson, whitefish and trout swarm in Great Bear
Lake. He mentions that he caught in nets over 50,000 in 1825-26, and in eighteen
monthe 3,500 trout were taken, none weighing less than two pounds and some
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exceeding thirty. I may mention that the Great Lake trout is found in all the
great lakes of the Aretie regions.

60th Question :-A. I am not acquainted with any part of the Mackenzie proper,
but there is abundance of timber in the vicinity of Fort Chippewyan on Lake Atha-
basca. There are as fine spruce in the Athabasca delta as are to be found in any
part of the North-West. I have measured trees on the Embarass River that were
two feet and a half in diameter and were very tall. These trees could be cnt and
fioated down to Fort Smith at the head of navigation without any difficulty. On the
Peace River likewise, especially on islands, there are many large groves of spruce
and poplar which attain extraordinary dimensions.

65th Question :-A. The Labrador tea plant extends all the way from Labrador
to Alaska, and is one of the plants that is found on the extreme Arctic coast. It is
widely spread in every part of the barren grounds and the sub Arctic forest. This
as the food of the Arctic hare in winter.

70th Question :-A. The barren grounds and islands of the Arctic Sea are the
breeding grounds and summer home of a dozen species of ducks, ail our geese and

*ewans, many of our waders, cranes and nearly ail of the gulls and terne. From the
accounte of travellers we learn that from the middle of April they keep moving
northward and about the latter end of August they commence to move southward,
and this is the invariable rule.

71st Question :-A. Geese and duchs, but especially the former. Indeed very
far north it does not pay to shoot geese, as ammunition is too expensive. Many
geese, however, are procured at the varions Hudson Bay Company's poste for winter
food. They are generally in immense numbers in the autumn, and it is no unusual
sight to see lakes almost covered by them in the month of September.

72nd Question :-A. Geese, swans and ducks with innumerable waders are in the
-greatest numbers during the month of September, and are to be found on all the
northern waters at this time Ducke, however, owing to their peculiar food, prefer
small ponds and marsbes, while geese and swans feed chiefly on dry land or bogs,
retiring to the water to rest.

73rd Question: -A. During the breeding season ducks of all kinds find their
food in or around ponds and marshes, while geese feed upon berries, which grow in
immense quantities on the barren grounds. The chief of these are crow berry
Empetrun migrum), squaw berry (Arctostaphy um-ursa), and the Arctic raspberry
Rubus Arcticus), and bake apple (Rubus Chamemous) sometimes *called " eye berry.
he two former are not injured by froat, and remain on the bushes over winter, so

that they serve for food at ail times.
74th Question: -A. During varioIs dates of April, according to locality. In

August the coldest and about the end of the month leave the Arctic coast, and
2nove south as the weather gets wintery.

75th Question :-A. The usual summer food such as the succulent stems and
tender leaves of various species of grass, and water plants and larve of insecte.
Geese, as usual, prefer berries.

The spoon bil and pin tail breed far north in the barren g rounds.
The gadwell, millard and widgeons breed in the wooded district along the

Mackenzie. The green winged teal breeds far north, while the bine winged teal
breeds generally south of latitude 540.

The canvas back, red head, ring neck and scamp duck breed from Lake Winni-
Pegoosis north to the Arctic Sea.

The blue bills and buffle head breed in the wooded country chiefly.
The swans breed between latitudes 600 and 68', and feed chiefly on aquatic plants,

Iarve of insects and frogs.
The blue and white wavies breed in the barren grounds and feed chiefly on

berres.
The Canada lives in pairs and breed from the prairies to the Arctic coast.
Brant breed on the coaset of the Aretic Sea and their chief food is of marine

Origin, but they also eat berries and grass.
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PRUITS 0F TE BARREN GROUNDS.

Rubus Arcticus (Arctic raspberry), two varieties.
Rubus Chamomous (bake apple, eye berry).
Arctostaphylos Alpina (Alpine bear berry).
Arctoslaphylos uvi-ursa (bear berry, squaw berry).
_Empetrum nigrum (cloud berry).
Vaccinium ublginosum (biue berry).
Bibes rubrum (red currant).
Bibes Hudsonianum (black currant).
Pragaria Virginiana (common strawberry).
Fragaria resea (wood strawberry).

FRUITO SOUTE OF BARREN GROUNDS.

Amelanchier almifolis (poire or Saskatoon berry).
Prumus Virginianos (choke cherry).
Vibrinum panciflorum (high bush cran berry).
Vaccinium oxycoccus (low bush cranberry).
Elgnus argentea (silver berry).
Vaccinium vitis idoa (often called cranberry).
83rd Question:-A. The chief food of the Indians in the country drained by

the Churchill is whitefish. Many of them have gardens and raise potatoes. Many
other.kinds of fish are easily obtained, and rabbits and various birds with beaver
and occasional deer and bear make up the remainder. Birds are their chief depen-
dence.

In the Peace River regions moose and tear are the ohief articles of diet, but
ash are plentiful in sorne districts, as at Lesser Slave Lake and Lake Athabasea.

The whiteflsh is the most esteemed. Beaver, rabbits and lynx are quite plentiful in
many localities. As usual, birds are one of the chief articles of food.

Moose and cariboo are the chief animals of the Maekenzie River, but whitefish
and trout of various species are extremely abundant in Great Slave Lake.

The whole Laurentian district north of Lake Athabasca is full of lakes which
teen with the finest fish of the best quality. These can be taken at all seasons with
lines or in nets.

Cariboo is the chief animal fooi, but bear and musk ox are common, the latter
particularly in the northern part. Birdsl, especially geese, are the staple in all the
morth in spring.

86th Question :-A. There are only two species of rabbit or hare, properly
speaking, in the Mackenzie River Basin. The common American hare (Lepus-Ameri-
cana) and the Arctic hare (Lepus glacialis). The first named is common in all the
forest country from New Brunswick to the mouth of the Mackenzie River in lat. 68
deg. This little animal constitutes the chief food of the Hare Indians on the Mac.
kenzie.

The bark of the willow is its chief winter food, but it destroys whole groves of
Jack pine (Pinus Murrayana) when it is plentiful and willows are scarce.

The Arctic hare may be called the barren ground hare, as it is never found in
the wooded country but in all the barren grounds both in Labrador and the islands
of the Arctic Sea. Its chief food is the bark of dwarf willows and the evergreen
eaves Of the Labrador tea plant. It varies in weight from 7 to 14 pounds and is

much superior to the American hare as an article of diet.
By the Chairman :

Q. What is the best way to get a correct knowledge of the value of the Macken-
zie River Basin ? A. To get a correct knowledge of the economic valus of any
coutry we must get a clear knowledge of its natural productions-I mean the
various forma of vegetation on its surface and the various animals that feed on those
productions. When we get those clearly in our mind we wilI see at once what the
country is good for. It was by my knowledge of bota y that I was enabled to say
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Clearly and distinctly seventeen years ago that the Peace River country and im.
mens. stretches of the prairie country were suitable for agriculture. Had I not had
that knowledge I could not have made these statements. Had we a clear knowledge
of the botanical productions of the varions sections of that region, I could sit at this
table and tell you exactly whether this tract or that one was suited for agriculture
or not, simply on account of this, that every section of the world produces forme of
vegetation suited to the climatic conditions. If certain climatie conditions exist
in certain districts of the country, that is a proof that we have a climate suited for
cereale, and as the Bishop well put it in his evidence this morning, the climate first,
afterwards the soil. An investigation is absolutely necessary in order to decide
thsee two points: hence it is by a knowledge of the natural products of the country
that we are to know its value.

Q. Have you put in your evidence a list of the animale and plants of the region ?
A. I have, but not a complete one of the plants; for this reason, there would
be a number of hundrede that would tscarcely bear on the question.

Q. Have you put in a list of the f< rest trees ? A. Yes.
Q. And a list of the fruits? A. Yes; and I have mentioned particularly some

of the grasses, and shown that these grasses are of the very highest importance.
The Poa pratenss is the best pasture grass. It is called the Kentucky blue grass,
because itwas of such great importance in old times in Kentucky, and it is found a
valuable grass atill. Five-sixtbs of the grass in this country is the same: nine-
tenths of our old pastares are the rame grass, and then again all the old elashes or
brulés are covered with it. When it grows on high ground our farmers call it red
top or June gras-.

By Honorable Mr. Merner:
Q. lis it the same grass that we have in Ontario? A. Yes; the only difference

is that it grows on mure moist ground and appears to be of greater economic value.
This grass is considered not merely in this country and in the United States, but in
Europe, one of the most valuable grasses known. It is both native in this country
and introduced. I could give you a list of one hundred grasses that grow on the
Peace River and the Athabasca.

By the Chairman:
Q. Will you give us the extreme northern limit of those grasses ? A. Tihe diffi-

olty is this, as I said in answer to your firet question, we have very little knowledge
beyond what I have got myself from personal observation and what Sir John Richard-
aon got, sixty years ago, before I was born; so I feel, standing before you to-day, the
absolute necessity of a better knowledge of the productions of our immense regions.
I can give you a liEst of all the grasses that have been found there. I have traced
them to the top of the mountains and throughout a great eatent of the prairie and
foreet regions, but beyond Athabasea Lake I have never been.

Q. The reason why we are solicitous about that question is this: we have to
maike our report in due time to the Sanate, and the Senate will expect us to make
Bone reference to the pastoral area of the country we are investigating ? A. I have
answered that by showing the valuable area on the map.

Q. What reasons can you give us, climatic or other, for this luxuriant vegeta-
tion ? A. For years it bas been known that the vegetation around, Lake Superior is
tar more luxuriant than the vegetation to the east. Species growing in the woods
here for instance may attain a height of three feet; there they are almost tropical in
their appearance, they grow soluxuriant and so tall, and the question has been asked :
" Why ?" lere the atmosphere is comparatively dry and instead of a constant
growth and a constant development of the parte at the very warmest time, the
growth ceases. On the other hand, at Lako Superior, the coldness of the night
seems to vivify the plante, and prepare them for another rush in the daytime. Pre.
isely similar conditions exist in the Mackeraie River district. For eighteen hours

a day or more, the sun pours down in that country, and the few short hour of the
"ight oertainly are comparatively cool; and it seems as if the vegetation was re-
ilvigorated, and when morning comes again it goes on with another start, so that
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the three months of growth in the Peaee River region are three monthe of a rush.
You see there is moisture enough, there is heat enough, and, I believe there is cool-
mess enough-that naturally the ooolness of the region is strengthening to the voge.
tation. So that we have the condition on that upper plateau of the most luxuriant
growth, and the most remarkable productiveness. I am speaking now from a scien-
tific standpoint and not from any guese, and 1 am prepared to follow these remarks
up in a more elaborate manner if necessary. You can see at once the reason for this
wonderful growth: heat, moisture, a re-invigorating time at night-because I con-
tend that vegetable life wants a cessation of warmth just as much as the huma4
epecies.

Q. We will just ask you a question there : You have stated that heat, light and
warmth during the summer monthe are the conditions that cause this luxuriant
vegetation on the plateau of the Peace River. I understand you to mean by that
between the Peace River and the Liard River ? A. Yes.

Q. How far to the north do these conditions extend-that is, the warrmth, the
light and the moisture-during the three growing months of the summer ? A. I
-cannot answer that question from personal observation, but I have given a written
answer that covers the ground. Instead of reading that answor I shall give you a
few details, and you wili see the simplicity of the whole matter at once. For sixty
years past it has been known that the section of country extending say from St.
Paul north-westerly, right down the Mackenzie Valley bas been noted for the curv-
ing north of the summer isothermals. Now, many people say that the cause
of the curving of the isothermals is the breezes from the Pacifie Ocean. In my
answer 1 have shown that 1 wrote on the mountain top in the Peace River paso that
it was the duty of those breezes to warm up the western side of the mountains before
they came across to the eastern side. They did not do so; therefore I dropped the
western breezes entirely out of my calculations. You will ak, therefore: 4 Where
doos the warm air come from ?" I have stated that, and the answer is given in other
Unes in my written evidence. I found on invedtigation that the rain winds
of the American interior-that is the rain winds which supply the Mississippi and
Baskatchewan, and if you choose the Great Mackenzie River, were drawn up by the
sun down in the Southern Pacifie; that they fioated up on the North-east frades, and
when the North-east Trade struck the coast of America south of Lower Oalifornia,
that the air was so'hot that they actually had no power to give out thoir moisture.
The answer to this is given to-day: at San Diego in Southern California where rain
does not fail for nine months, and rometimes not in a year. Then the Pacifie winds
-and the Pacifie moisture is constantly coming on that coast and the question is:
4 Where does it go ?' It goes eastward and northward, and as it passes in on the
land, it warms up the whole region above the normal temperature. Biodget, the great
authority on atmospheric currents, states that at Fort Yuma, in the valley ot the
Colorado, there is actually the warmest climate, not alone in America but in the
world, with an average temperature throughout the year of 73 degrees. What is the
cause of the heat? It is the influx of the heated air from the south, loaded with
anoistur e. Following this up we find that the isothermal crosses precisely in the
same way up over the Salt Lake Valley, and passing north enters into our country
tn the valley of the Kootenay; and on the east aide of the Rocky Mountains about
the 114th meridian. From the boundary of British Columbia, this warm currenI
passes up the Kcotenay and the Similkameen, passing up into theCache Creek country,
and then passing north-westerly it crosses the Fraser, and past Fort St. James, Tatia
and Babine Lake, and enters into the country which Dr. Dawson tW yon yesterday
contained sixty thousand square miles uf land, with a climate sulta, to the growing
of cereals. Then you see we have two currents of warm air-nor littie 1ocat
matters, but two currents of warm air drawn inwards precisely in tbïIare way that
the high plateau Of Asia actually draws the south east trade on to fl. We have the
winds from tIe Gulf of Mexico and the Pacific drawn northward on account of the
American desert in exactly the same way as in Asia. mWeéan desert to the
south of us is4 the father of our grand country t the n itgivet us both hoa"
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and moisture. It is the heating up of the wind in that desert that causes the spring
in the Rocky Mountains and along the Peace River Valley to be ahead of the Spnag
in the region where we now are. The Peace River in latitude 56 bas its banks
tovered with anemones and other flowers to-day, while here, eight hundred miles to
the south, they bave not yet made their appearance.

Q. Are we to infer from what you say that these winds prevail down as far as
the mouth of the Mackenzie River ? A. Yes; because I have shown in my notes that
when a current of air gets moving it cannot be stopped without a force greater than
itself intervenes, which is a stream of air of a colder nature, and the two have to be
-absorbed before the cold overcomes this constant rush of warm air, and it cannot be
stopped; consequently explorers have found that when those winds blow, they
change the whole aspect of affaire in winter time. Instead of those little winda
coming through the passes of the mountains, I maintain that thore is a rush of warm
air and moisture forced up from the Gulf of Mexico on the one hand and from Sout&-
*ern California on the other which passes west of the mountains, one part to the
country that Dr. Dawson speaks of, and the other part down the Mackenzie River
valley, and if you choose, ont into the Arctio Ocean.

Q. You have told us of the influence of this mellowing temperature of the Mac-
kenzie Basin extending as far north as the mouth of the Mackenzie River; will yo=
define how far eastward these warm winds extend ? A. The map is not saited, but
I will give it to yon on certain points. Many of the gentlemen who have ranches at
the eastern base of the Rocky Mountains say: " We only bave the Chinooks." Gentie-
men living as far east as Moose Jaw, say: " It is not so, we bave the Chinooks." I
Wrote twelve years ago that the Chinooks were not local, but that they were the
warmn winda I have described now. When it is known that the Chinooks have an
ameliorating influence as far east as Moose Jaw, 500 miles east of the Rocky Mountains
it is as well to ask does it affect the country still further east. One of the gentieme.
before this Committee-Captain Craig-has told you that they have the Ohinooks a&
Prince Albert, and I whispered to him, "if they pass to Prince Albert, are they not
uorth of that ? " I found potatoes still green at Isle à la Crosse, lat. 66>, on Septem-
ber 22nd, 1875, and that same year the frost killed the potatoes in Manitoba on the
18th of August. Now, you may ask me why was there no frost on that higher
plateau when it occurred in Manitoba? Water and warm air are my answrs. I
have shown in my notes that these so-called blizzârds are from the American desert;
that they actually corne from the south and not from the north as we msy, snd tha"
the Arctic winds that are being talked about by newspaper men are actually propa,
gated from the south and west, and they appear to be north simply because the wied
is from above, and not our surface wind from the north.

Q. Then you think that the latitude of Isle à la Crosse is*within the limit ? A.
I certainly thmik it is within the limit, and I do not stop even there, because I find
that Sir John Richardson when living at Fort Enterprise, near the Arctic cirel%
latitude 6b°, longitude abaut 115, tbought they were there in 1819 wfien he recorded
that on the 19Lb of November the south-west wind blew and it rained, and when the
SOuth-west wind blows in any part of our great interior, if it does not rain the
lnoisture disappears and the snow disappears. And the grand south-west winds that
God is sending on our country never vary, because they are in a fixed circuit, and no
outside circumstances vary them.

Q This is a very important communication we have received stating that the
south-west wind is a wind of the Mackenzie Basin ? A. It is the indraft of winds of
the nature of monsoons. They are the winds drawn in from the Gulf of Mexico and
fromn the Gulf of California, and the great American desert is the cause of their being
drawn in, and is literally the disperser of them to the north.

Q. You have given us two eastern points, oue Isle à la Crosse and the other is
a fort built by Sir John Richardson. Could you give us any intervening point for
'hich there is any record of these warm windé ? A. I have mentioned in mnote
that Sir Alexander Mackenzie, wintering at the Forks of the Peace and
ýRivers, found that when the south-west wind blew in the winter it got warmer
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the snow nover got deeper, and as early as the 15th of April the anemone was in
*ower upon the whole land. I find from every record that from the lth to the
22nd of April in every year anemones are in full bloom over the country.

Q. Are they in bloom bore now ? A. No. My son was out yesterday and
he oould find no trace of them. I have ehown in the notes that actually the spring
oomes from west to eat at the rate of about 250 miles a day, and it id an absolute
fact that from Winnipeg westward up to the Peace River District, the winter is pro-
pgted in the same way, only it passes from east to west at the rate of about 250

ie a day. We know that spring is mentioned as having taken place in Winnipeg
about a week &go, and we are having our spring commence here to-day. That shows.
that the spring is coming from west to east here, and I believe, as I said in my firt.
answer, it is our duty to study the natural history and the meteorology of the country
thoroughly, and thon we will be able to give clear and distinct answers to plain
questions.

Q. Yon have told us about Bear Lake and Lac à la Crosse; can you tell us any-
thing of Great Slave Lake ? A. The difficulty about Great Slave Lake is that
it ié full of islande at the bead of it, and the ice remaine there very long in
the spring, no that the head of Great Slave Lake may be eaid to freeze to a great
depth in winter, and is unfavorable to the breaking up of the ice in the spring, andt
it remaine there and has a chilling effect both on the lako and the surrounding
«ountry. 1 read the notes of Mr. Anderson's father an the upper region and fin
that ater they got outaide the influence ai Great Slave Lake, it showed at once that
the country had a better climate than down close to the lake owing to the ice re-
maining there, se I said, natit a late period in the epring.

Q. The other end of the lake appcars to be free of islande ? A. Yes, it is free of
e* between the 25th May and the 5th June; but the est end, from all I can gather,

i ioetound late in June, and it does not break up from the agency of the w ind but
throuph the agency of thei sun, and you know the dificulty in that case in getting
rid of it.

Q. Then we come down to the limit you mention, the Athabasca Lake. Can
you tell us the effect of the warm winde on the climate there? A. I could not
answer that question. I do not know anything about the eastern end of the lake.

Q. We are to understand i ben that there are climatie conditions favorable te
the growth of the grasses suitable for a pastoral country, extending all along up the
]Mackenzie River to its mouth. Now, the other quality which yon said was noces-
aary was soil in which to produce those grasses. What i the character of the soil ?
Cao you draw a line roughly between the alluvial country and the rocky country
there ? A. Yes, it is very simple. The bille beyond this river-the high hills-are
very mearly barren. Why ? Because they are composed of what is called Lauren-
'ban rock. Along the base of these rocks we find the rich valley of the Ottawa.
Why is the valley of the Ottawa rich? Because its soit ls compoeed of the disintegra-
lion of rocks of a different clasm altogether trom the rock of the Laurentian bilis-
limestone and kindred rocks. Now, the Mackenzie valley and the whole of the
morthern prairie country bas a soil that is largely composed of what is called allu-
vium; and as we pase northwards further down the Peace River to the Mackenzie,
the surface, from atl I can gather from what I have read, ie precisely the same
ucharacter as the second prairie steppe, which is a -surface soil of black mould mized

with limestone gravel, and when you go deeper down there is more gravel and sand
if the sub-oil. Ten years ago it was said that att our prairie was gravel and sand.
Why? Because the firet explorera saw the badger holes the subsoil from which was
gravel, and they said it was the natural soit of the country. Many people speak of
the soil of the Mackenzie River from just such cursory observations; but the whole
of the country from Edmonton north-westerly to the Arctic Ocean in the Mackenzie
valley is underlaid by Devonian or cretaceous rock, and by the disintegration of these
rocks good soil i produced always. From everything I can gather, the wholO
region out to the Arceti coast west Of the Mackenzie River bas a good soil. EasterlY
we strike a land of barrennes naturally.
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Q. The lino of the Mackenzie in not exactly the lino ? A. No. Our geologits
know that there is a portion of the valley east of the river and up to the base of the
Laurentian rocks where the land seems to be good-I me*an as regards the soil.

Q. I would like to ask you what extent of that counìry is practically unknown,
its natural history and its flora ? A. I may say that in reality the north is unknown
and- speak inferentilly-as much now as it was sixty years ago. You might ask
me why ? Because we are not awake in the matter; because we are depending on
the pat, and doing little in the present. I stand before you to-day talking about
what I saw 17 years ago in the Peace River country, and I may just say that going
down one river and up another river is never going to show wbat in in the country.
We must learn what is in the country in some other way. Thon you may ask me
how do you know the truth of wbat you bave told us ? I answer you as I did Mrs
Mackenzie ton years ago. He said: " Mr. Maoeun, you have only been on certain
linos in the prairie region, how can you stand before us and tell us that this North-
West country is aIl good?" I said thon as I say now about the climate, the charac-
teristice of that region are general and not particular, that is, what you find in one
place you will find 100 miles from it; so that knowing a few points, we answer that
aIl botween are equally good. As-the Bishop said in bis evidence this morning, the
country round Isle à la Crosse is nearly level. He gives you in about a dozen words
the actual characteristics of the country, because I have been there and have seen
it myself.

The CHAmmAN-Notwithstanding all the efforts that this Committee may make,
the interior of that country will never be really known to Canada until scientific mon
especially sent there for that purpose have explored it thoroughly. I say this from
the fact that it came incidentally under our notice last tession, before a committee of
a similar character to this that a great amout of the information that was given
va might almost ail be found in a very excellent work of His Grace Archbishop
Taché. That distinguished prelate had in bis earlier years made extensive mission-
ary trips not only throughout the diocese that he now presides over, but over the
whole country of the North.West and, being of an acute and observant mind, he
recorded matters that he saw, never thinking at the time of their importance, but
which afterwards has been one of the greatest contributions to our natural history,
Our botany and our general knowledge of the North-West. His footsteps have been
followed by the Rev. Father Petitot, whose map in this book, I have no heitation
i saying, is a botter map than any of the Govern ment maps on our walls, and whosê
information, from the little knowledge I bave of the French language, I consider is
of the greatest value. So that it is quite true, as the Professor says, and I hope the
sub-oommittee who in appointed to draft our report to the Senate may recommend
to that body the advisability of following the footsteps of Bishop Taché and Rev.
Pather Petitot and others, in sending into that country, for the purpose of exploring
it, a clams of explorera who have done so much for the southern region, and which
hias made the name of Professor Macoun known over Canadaanl the entire American
continent, and perhaps wherever the English language is spoken.

Professor MAcoUN-Before referring to the agricultural products, with your
Permission, I wilL read my answer to the 56th question. It is chiefly an extract,
but I want to show that the extract bas greater force than any of us seem to think.

(Witness bere read extract.)
That was written by Blodget over forty years ago, and to-day that statement>is

true in regard to Central Canada-that part of Canada lying to the west and north
of Winnipeg which has been proved to the warld that the wheat of our North-West
i superior to anything raised elsewbere. Why ? The answer is in my hand. The
aenn on those plains are the mon of the future. Why ? The men raised on these
Plaine are the mon who will be fearless, strong, and hardy.

The CHAIaxAN-I would suggest that perhaps you are travelling out of the record.
Profeor MAcoux-This is what I want to draw your attention to-that Central

Asia was the home of the race. It is where we get ail our grains and fruits and men
of any power: and we in Canada have got a plateau of the same oharacter, and on
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that plateau perhaps after I am dead, but I trust before, we will be raising all manner
of produce of the very highest quality and in immense abundance, bcause the pro-
lific power becomes greater as we pans towards the line of extinction. That is the
law. That is where the cold becomes so great that it will not produce leaves or any-
thing else, the plant aime to produce its kind. We will follow that up: speaking of
fish, do we not know that ail the valuable fish of the world belong to us, both in the
sea and in our lakes and rivers ? Have we not got more trout, more salmon, more
whiteflah, ail of the salmon family, and considered the very best food in the world-
bave we not got cod on the western coast and on the eastern coast ? All these things
-a prolific soil and a grand climate, and what do we want ? We want the country
better known to ourselves first, and thon we will be able to tell the people it is a land
perhaps not flowing with honey, but it is a land teeming with everything that makes
the heart of man glad.

Q. You have stated that in regard to plant life that north towards the exteme
limit of its possible cultivation it elaborates more seed than further south ? Are we
to understand from that that where wheat and barley and oats would grow at ail, the
larger will be their yield ? A. Yes; I can prove it in two minutes. I had the honor
when in England two years ago of reading a paper before the Royal Geographical
Society of England, and at that time I took upon me to speak of our North-West and
its productions. I took in my hand heads of wheat grown in Kent and Surrey. I have
now in my band heads of wheat and barley grown at Dunvegan in latitude 56, brought
here by Dr. Dawson in 1879. Anyone examining these heads will see that the
fascicles contain from four to five grains -an average of 4j grains to the fascicle. Had
Ilheads of wheat grown at Ottawa I would show you that the fascicles contain 2 and
3 grains. When I was on the Peace River in 1875, I got wheat at Lake Athabasca
that contained five or six grains to the fascicle. The -lent and Surrey wheat that I
spoke about contains 3 and 4grains to the fascicle, and I turned to the English gentle-
anen,and I said: " I can prove to the wonderful produotiveneâs of the Canadian North-
West. If the farmers of Ontario, with their two and three grains to the fascicle cea
produce 25 busbels of wheat to the acre, under the same conditions the men of Mani-
toba wili produce 35 to 4U bushels to the acre, and those of Peace River will rua up
above 40 and those further to the north atill more, granted that the same acre pro-
duced the same number of stalks. It is a known fact that ail fruits and grains pro-
duce more abnndantly as they approach their northern limit, and it is a known fact
likewise that the human species as well as the lower animals are more fruitful in the
north than they are to the south. So that taking it as a whole, it can be easily see
how to account without any stretch of imagination for the wonderful output of wheat
from Manitoba last year.

By Honorable Mr. Girard:
Q. Do you know if any wheat of the Mackenzie River bas ever been exhibited

and taken any prize ? A. Yes ; some that I obtained from the Catholic missionaries
at Athabasca Mission, was awarded the bronze medal at Philadelphia, in 1876. It
was forwarded to me, but I said that it did not belong to me but to the missionaries
at Athabasca.

By Honorable Mr. Turner:
Q. Ilow do you account for the three or four grains to the fascicle in the wheat

of Surrey and Kent, as against the greater number in the North-West? A. I will
repy to you as I did to the gentlemen of the Royal Geographical Society. I said to
these gentlemen : " These beads of wheat are from Surrey and Kent; if I had wheat
here from Fife, in Scotland, I tell youlit would contain four or five grains to the fasci-
cle, because in Fife, you are drawing near the northern limit of successful cultivation.

Q. Surrey and Kent are a good deal further south than Ottawa. How do yon
account for the wheat of Surrey and Kent havingémore grains to the fascicle than thé
whoat at Ottawa? A. The climate of England is very uncertain as regards wheat
growing. It is a law of nature that a temperature of 59 degrees for two monthu in
the saummer will perfect it in Engiand. We want about 60 degrees here in Canada,

s it is a continental climate. If' they have only 68 degrees in England, the crop id
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tomparatively poor, and at 57 degrees it is almost a failure. Now, England having
au insular climate and a low summer temperature, comes nearer the limit of sucesfs-
fal production of wheat than this region here, and I might mention this in conneo-
tion with the province of Quebec. On the Gaspé coast I found at Little Metis, wbeat
learer in quality to that of Manitoba than any I have yet seen between 'Winnipeg
and that point, and I came to the same conclusion, that at Little Metis it was draw-
inIg to the limit of successful production, and it is therefore a better sample and was
roure prolific. I might mention that at Fort Vermillion, in latitude 580 24' in 1875,
the barley was ripe on the 6th August. Below that, 50 or 60 miles, is a small fort
talled Bed River. There a Frenchman named St. Cyr had a garden, and he told me
he had a particular thing growing in the garden that he did not know anything-
about. I went ont to look at it, and there was a splendid patch of cucumbers, many
of them ripe. That was in August. I said: " These are cuncmberLs; how did yon
start them ? " He said: "I got the seed from England and put it in the ground, and
that is what bas come from it." I passed down the Athabasca to the Mission, and I
found growing on soil that would be of no value here whatever, sand and muck, an
old swamp where they had planted wheat on the 5th.of May, and I found it in the
Stook on the 26th of August, and brought away from it the grain that took the prize.
at the Centennial. I exhibited it in Manitoba before Consul Taylor and many other
gentlemen, and the matter of the number of grains in the fascicle was then discussed
and made public. They took a quantity of the wheat from me and shelled it, and
Mr. Gouin, Inspector of Inland Revenue weighed it, and it ehowed a weight of 68
lb. to the bushel.

By Honorable Mr. Roolan:
Q. Was that the imperial or the Winchester bushel ? A. That I cannot say, it

Was the standard bùshel of Canada.
By the Chairman;

Q. In what year was that ? A. It was the year 1815. It was the wonderful
flintinesa of this wheat that gave it its weight. I am giving ]Mr. Gouin as my
authority for the weight of the wheat.

Q. It is a very important matter that bas been suggested by the Senator from
Prince Edward Island, and it would be well to verify it. My own impression now
is that the standard then in use was the old standard.

By Honorable Mr. Girard:
Q. Have you resided in the Saskatchewan district for any length of time? Ai

I have been up and down the country for eight or ten years, but never resided there.
But you have been able to ascertain how the people live-on what food ? A.

By the Chairman;
Q. We find that they were sold in London last year by the Hudson Bay Com-

»any, and by C. M. Lampson & Co., 114,359 otter, 7,000 fisher, 2,000 silver fox,
,4O0U cross fox, 85,000 red fox, 10,000 white fox and 1,500 blue fox skins. Are ail
hese animals peculiar to that country? A. Not exactly peculiar, but they are ail
oend in that region.

Q. What is the probable proportion of those fars that came first from British
orth America, and secondly, what proportion of those came from the Mackenzie

huin ? A. I will give that in in writing ; I would rather not mention it off hand.
By Bonorable Mr. Turner:

Q. Besides the usual birds, ducks and geese, and ail those water fowls, have you
the songsters that we have here ? A. Yes; for instance, the robin which goes on
steadily north. It comes just the way it comes bere, and appears at regular intervals
aU ortain points, until it gets up as far as Port Enterprise, lat. 65°, on the lIth June,
and begins to breed there right away. So that the robin, like everything else keeps
koing n with the opening of the apring. I might here make a statement about the

irds to show the simplicity of the whole matter. Many people think it a wonderful
tg, the migration of birds. Indians migrate precisely as the birds do. Birds

igrate in the autumn on account of the want of food, and they keep going south-
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ward as the winter comes, until finally they pass down beyond a lirnit where they
can get food without much difficulty. Now, why do they corne back in the spring?
For the purpose of breeding. They pass south for food; they pass north to breed.
What birds corne first ? We see the geese high up. Why do they corne ahead of
the ducks? Simply because the geese live upon diet whieh can be found earlier than
the food on which the ducks live. Many people think the goose is a grass feeder, and
lives upon muddy bottoms; but if you look at the bill of a goose you will see at once
it was never intended to dabble in mud. The goose is a berry feeder, and ho goes
north until he reaches the borders of the barren grounds just as the hille are cleared
-of snow and feeds on the berries that are found in innumerable quantities over the
whole of that country.

Q. Have you plover and nipe and birds of that sort up there ? A. Yes.
Q. And the crow ? A. No; the crow does not go as far north as the barren

ground; but the raven ventures lar north into the Arctic circle. The golden plover
breeds away out near the Arctic coast and up in the barren grounds, and congregates
in flooks and reaches our prairies about the middle of September, and here later.

By the Chairman:
Q. Where do the geese winter? A. That I could easily find. A large number

of them winter about the mouth of the Mississippi River.
Q. What law of nature provides that tbey shall breed north in the summer

rather than breed south in the winter ? A. I might mention that protection for
their young is the maternal instinct always, and it seerms to be very strong in the
bird. The great aim of the bird is to find a place to nest where it will be unmolested.
The most timid bird will fight desperately for its young. They go north to nest,
and every species has its own particular region or locality in which to meet. For
instance those little warblers we will see here in abundance by-and-bye will pas
-north, and some gentlemen writing on our forest will say that the Canadian forests
are filled with birds. Such is not the case however. In many places you may travel
through the forests day after day in the summer and never see anything but a wood-
pecker. Then where are the birds ? They build along the streams where there is
an abundance of larve in and around the water, and food ca be obtained for their
young. Follow this principle out and you will find the same thing influences the
larger birds. They always breed where food for their young is most plentiful. If
time permitted I might go through the whole list of birds and show the simplicity

-of the thing. They pass down from the north forced by the Arctic cold; they go
north in the spring to breed and feed their young.

By Honorable Mr. Turner;
Q. Have you seen the buffalo in the Mackenzie Basin at all ? A. I have not

seen it in life, but I have seen it in death.
Q. They are there ? A. Yes.
Q. What part do they inhabit ? A. It has been said before the Committee bore

that they are only found at Salt River. That, in my opinion, is a mietake. They
are found on Salt River, that is to the west of Slave River; but there are stili a
number in the poplar groves and thickets in the country lying between the forks of
the Athabasca and Peace Rivers. When I was there 15 years ago, it was said the
,buffalo existed in thousands. Now the number is brought down to about 200 in a
band in the country I have mentioned to the east of Peace River, and about 600 on
Salt River. The last buffalo on Upper Peace River were killed in the winter of
1871 and I was there in the summer of 1872.

Q. 80 there are really no buffalo now in the Peace River District ? A. No,
'noue.

Q. Are you capable of judging sufficiently fron the fauna and flora of the
country, its general fitness for the domestic animale we have amongst us?
A. Yes; and would be glad to answer any question you ask me on that point. I
might mention that twelve years ago the sane question was put to me by another
committee in the House of Commons. That was before any cattle were sent into
that prairie country towards Calgary. My answer was this, the buffalo live on our
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greàt plùins in immense numbers; they are living there now. What is to hinder
Our common cattle from living on the same plains? lhe answer was, they would
be more exposed, and their coat is not suited to the climate. The reply I mad
thon, I make now: On the coast of Africa the dogs are without hair. Why ? Be-
cause they do not need it. In this country tbey have hair. Farther to the north
the hair changes to wool. Why ? To give thom a covering to protect them from the
cold. I have been told that our domestie cattle since they have gone on the prairies
in the vicinity of Calgary and other parts of the North-West have thicker hair ; it is
becoming more woolly, and the cattle are becoming thoroughly acclimatized. The
Bishop in his evidence said that away up to the north, as far as Fort Providence, on
Slave Lake, cattle and horses do excellently well. The products of the country are
precisoly suited for such animais.

Q. Perhaps I did not make myself intelligible; what I wanted to find ont in
this: In travelling a country, sncb as you have desoribed, with an area of sixty
thousand square miles, whether you can establish from the facts of the fauna and
'dora that it is a region suited for domestic animals? A. Yes; the appearanoe of
the grasses in any region settles at once the question with me of its climatic capabili-
ties; and the country produces naturally always the anjmals suited for that locality.
The deer, such as our jumping deer as it is called, ceases to exist as we go north, and
immediately another deer takes its place, with a foot botter suited for the Arctio
regions-I am speaking of the cariboo. Then we find the wapiti always existi
along the base of the Rocky Mnuntains, and eastward to the prairie and copse w
country. The moose is more a copse wood animal, and is more fitted to go through
it than through thick woods; so that any animal you will find in the country indi-
cates the character of the country. Speaking of furs, if you mention a certain tract
Of country which produces the musquash in great numbers, yon can take it at once
as a fact that the country is a marsh country, bocause the muskrat exist only in
Marshes; but if you said it was a beaver country, then I would ricture to myseif a
country of small streams and groves and lakes, whore they could get their proper
food. The character of the ani mals of a country at once indicates the character of a
country. If you tell me of a country in which there are vast numbers of fish, I wiîl
say to you it is full of lakes and smail streams.

By the Chairman :
Q. You have shown the roasons from the fauna. Now, from the flora, ean you

give the same explanation ? A. 0f course the flora is the food of the animal that
eats grass. We have no poisonous grasses, and animals that eat grass will certainly
exist in great numbers where grass is constantly to be found. lu former times the
buffalo lived as far north as latitude 60° and were in great herds. A few remain to
this day. l this not a living answer ? Thon the deer that feeds on certain
plants will always be found where its food existe. The cariboo does not come to our
eouthern regions, because it prefers the lichen which is its staple food. That is the
reason why, in the east, you will find the caribou continually on the high mountains.

By Honorable Mr. Girard:
Q. What was your bill of fare there every day while exploring that country'

. in the spring the first geese that are seon to fly fill the hearts ot the people from
Winnipeg to the Arctic Sea with joy, because it means fresh food. Following in the
Wake of the geese come the various kinds of ducks; but I need not say that it dos
n1Ot pay to shoot ducks away in the north, where ammunition is more valuable than
the ducks. The goose is the food of the whole country in the spring, and it is an
indication of spring. Thon when they begin to lay, their eggs become the staple
food, and many a big omelet I have seen made out of hait hatched goose eggs.
lonorable gentlemen mnst be aware that a half-hatched goose egg is not a rotten

onue. When you open the egg and take out the half-hatched chicken that is in it,
the portion that romains is just as good as when the egg was fresh. Thon comes
the spring, and everywhere throughout the country the Indians and everyone ele
'%t their nets, if they are on a lake, and they get .any quantity of whitefish and
trout. The winter food in the north is chiefly wild geese, dried, and dried cariboa
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meat. Thirty or forty thousand geese are killed at Fort Chippewyan every year in
the autumn for the purposes of food. Fresh fdsh are to be had at nearly all the poets&
at any time. When I say fresh, they are frozen-in tbe winter, but still fresh.

Q. Have you had to starve on any occasion there? A. Yes ; I starved on one.
trip three different times, but it was simply because we carried hardly anything
with us, and sometimes the wind would get up and we would be prevented from
moving and could not get fih with our nets. If you know how to set snaref for
hares you can generally get them, but if you do not know you might starve. The
difficulty is not so much in the scarcity of food as in the getting of the food; and I
have shown in my notes that at the mouth of one river which runs into Boothia.
Felix, Sir James Rose and his men got there six tons of salmon at one haul of their
net. On the Coppermine River the fiah were actually so thick, both Ilearne and Sir
J. Richardson say, that to put in a little gigger and dip it up would bring op three
or four large salmon at a time.

By the Chairman:
Q. The mouths of those rivers that you mentioned are south of the Mackenzie,

but ail our witnesses agree so far that the waters are colder than the water at the
mouth of the Mackenzie. Thsalt water salmon exists at the mouth of the Macken-
zie? A. 1 mean salt water salmon in both of those cases. The Coppermine salmon
and Hearne's salmon are salt water fish.

By Honorable Mr. Turner:
Q. Are they the same salmon that we have in the east here ? A. Pretty nearly,

but Sir John Richardson thinks they are a distinct species, and bas given them dif-
ennt names; but they are the true salmon.

By Hon. Mr. Girard :
Q. That is not the British Columbia salmon ? A. No; it is different altogether.

Those salmon are not found at the mouth of the Mackenzie, and I will tell you why:
in nature there are fixed laws. There are no salmon at the mouth of the Mississippi
but there are salmon in the mouth of the St. Lawrence. If the St. Lawrence was a
muddy river, salmon would not frequent it. Now, the Mackenzie River, as I men
tioned in speaking of the agricultural lands, runs largely through alluvium, and it is
a muddy river, and salmon will not frequent muddy water.

By the Chairman:
Q. Part of the Fraser River that I saw last year was as muddy a river as I ever

saw in my life. How do you account for salmon frequenting the Fraser? A. I wil
p ut it in another way, and I will take Senator Howlan as being my exponent. You.
know, so do 1, that the Fraser River, though a muddy river towards its mouth, bas
a gravelly bottom and aides. They are not mud bars at all, and after you get above
Yale you lose the mud and get right on to the bars such as salmon like to be working-
upon. So that although the water is muddy, it is not muddy in the true sense; it
a milky, but not muddy, and there are many gravel bars as you asoend the river.
The Fraser delta is not 100 miles in extent, and then you get up into the river where
the whole banks and bottom are gravel. It does not follow that salmon would not
aoemnd the Mackenzie, but the fish that do go up the Mackenzie from the sea,'the
inconnu, or unknown fish, is not a true salmon. It is a sub-genus that cornes between
the whitefish and the greyling, so that it is not a true salmon; nevertheless it lives
in the sea und in the river. I mention that in my notes. It bas hard, good flesh.
down near the sea, just as it leaves the sea to enter the river; but when it arrives at
Great Slave Lake, and ascends the Slave River it apparently becomes softer and of
much less% value-precisely the same as the Stewart Lake salmon in passing up the
Fraser. They get very poor as they arrive at Quesnel and at Stewart'a Lake are
much worse.

Q. l the inconnu an entirely different fish from any other species that you.
know ot? A. Yes; entirely different.

By Honorable »r. Turner:
Q. So that there is no salmon -ac all in the Mackenzie? A. No, but they are

abundant in all the other rivera. Our great lake trout are found in overy large lake
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right acrose the continent. There is not a great lake or great river without them;
and when you read of the grey trout it means the big trout of our own great lakes.
There is no lake in the whole northern country that is equal to Great Bear Lake for
the numbers and value of its fish.

Q. And you say there is abundance of salmon in all the rivers east of the Mao-
kenzie ? A. Yes.

By the Chairman:
Q. We would like to know the localities where capelin are to b. found ? A. The

only place I know of them being found is in the waters around Boothia Felix, and
around the mouth of Back's Great Fish River, and on sandy shoals in Bathurst Inlet.

By Honorable Mr. Turner :
Q. Are there any known Atiantio coast fish found there, such as herring ? A.

They have been taken in Bathurst Inlet.
By the Chairman :

Q. Does the inconnu exist in large numbers in the Mackenzie? A. Yes; in im-
mense numbers.

Q. Have you any definite information as regards the quality of the fish just as
it leaves the sait water ? A. Yes; I am speak ing now from authority. I travelled a
month with Mr. King, a clerk of the Hudson Bay Company, who has been for twer ty
years in the Mackenzie River country, and the inconnu was the burden of hie talk,
simply because it and the whitefish were the staple food of the people of that part of
the country for a great portion of the year. The inconnu has white flesh when it is.
found up at Great Slave Lake; but I am not prepared to say that it has not red flesh
when it is down at the mouth of the Mackenzie. The reason I say this is, the sea
trout of the Gulf of St. Lawrence have red fiesh when they come ont of the sea; but
when they ascend into the interior, 30 or 40 miles, after they have been in the iresh
water for about a month, the flesh is white. I predicate from that that the inconnu
may bave red flesh at the coast.

Q. What size are they generally at the mouth of the river? A. They run from
5 to la Ibo. in weight.

Q. They are an ugly shaped fish ? A. Yes, awkward about the head.
Q. Have they a tail like the salmon ? A. The tail is a good deal like the tail of

the salmon. In shape it is a fish between the whitefieh and the salmon ; in parts it is
like both, but it bas not the depth that the whitefish has, and has a coarser head than
either.·

By Honorabe Mr. Girard:
Q. Are they found in large numbers ? A. In immense schools, so Mr. King

told me.
Q. Do they go with other fish? A. No; they seem to keep together in great

numbere.
Q. Are they found on the Alaskan coast? A. No; I neve- heard of then outside

of the Mackenzie River. I have never heard of them going up Bear Lake River.
By the Chairman:

Q. Of course the whole of our enquiries are directed to determine if possible the
future commercial value of those fish ? A. This fish is considered very inferior to-
the whitefish of the north.

By Bonorable Mr. lowlan:
Q. It muet follow that there are smaller fish where the inconnu feed ? And if

there are fish to feed salmon, there must be fish thore to feed cod ? A. Trout are
found at the months of those rivers in myriads.

Q. The whole catch of sea trout, of Canada and Newfoundland and Uni ted States
Put together do not amount to 150 barrels a year ? A. Sir John Ross, at the mouth
Of one of those rivers in Boothia Felix, with a little seine that hie men put in at the
Xnouth of one of the.rivers, took out 3,800 fish, weighing from 2 to 8 Ibo. each-salmon
-- over 6 tons in weight. Sir John Richardson says that, in 1825, when he was win-
tering on the northern arm of Great Bear Lake, ho took out 50,000 whitefeih and
over 3,800 trout in eighteen months that he was there, weighing from 5 to 30 Ibo.
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each; and that other fish were there in innumerable quantities. Just as thei Honor-
able Senator from Prince Edward Island has remarked, where there are the larger
fish there are innumerable quantities of small fish.

By the Chairman:
Q. Back's greyling bas often being mentioned; what kind of fish is it? A. It

is one of the most beautiful fish 1 know of. It is more beautiful even than the
mackerel. Back's greyling is an Arctic and mountain fish. It is found in the Arctic
regions, up in the barren grounds. We caught them in numbers in the mountain
streams in Peace River Pass, latitude 56°, and when they took the bait they would
«ump clean out of the water many times a couple of feet or so, and of course the
autiful colors glistening in the sun made us thrill with excitement. But the

eating of the fish was a different matter. We found that they were a white fleshed
fish, not anything like as bard as the trout, so that we did not care for them as food.

Q. How long is Great Bear Lake open during the season ? A. Sir John Richard-
son says that the ice goes out of it about the last of June, and it begins to form on it
about the latter part of September. Of course I can give the exact date that ho
gives. le mentions that the lake is so deep and so large that the centre of it is not
frozen until late in December, or even in January.

By Bonorable Mr. Merner:
Q. I suppose they cannet catch fieh in the winter time ? A. Yes; they catch

them through holes ont in the ice in the lakes, and the outlet of Bear Lake never
freezes over, and the Indiana move their fisheries there and get fish all through the
winter.

By the Chairman:
Q. Is the faci of the outlet not freezing due to the rapidity of the current ? A.

No. When I was in the north myself we never found the outlet of a lake frozen.
Q. We would like now to hear a little about the northern and eastern limit of

the forest trees in the Mackenzie Basin ? A. I will answer that by making a com-
parison firet Most, if not all of us, have travelled through the Rocky Mountains,
or we have climbed a mountain and have seen the changes that occur as we attain a
bigher altitude. Now if you pioture in your mind the passing through a thick forest on
a mountain at the base,a sparse forest as you get higher until you finally attain a height
where there is no timber, you have a picture of passing through the forest country to
the barren grounds. As yon go up the slope of the mountain the trees are more stunted
and they become covered with lichens, and as you go higher up still the trees become
so covered with lichens even on their smallest limbe that the tree looks white rather
than green. Now picture to yourself a region where those trees become 80 stunted
that they are only from five to twenty feet high, the limbs almost to their very tips
covered with white lichens, and you have the forest and a picture of the barren
grounds. Along the river side they have moisture of a certain kind and better soil,
consequently botter timber, so that if you look upon this barren ground region as
being bounded by a straight line drawn diagonally from the Fort Churchill to the
mouth of the Mackenzie River, you have an idea cf the extent of the barren grounds
on which this useless timber grows.

Q. Now, go further north to the wooded country, and tell us where the trees
of economic value commence? A. Al the branches of the Athabasca, and the Atha-
basca River itself,have excellent forests in many places, sometimes continuous for very
many miles. Then at other times the forest is poor, and in some places nothing but
small poplars. The whole region may be taken as a forest country that will produce
economic timber. The same b.esaid of the country up towards the base of the Rocky
Mountains, at the source of Smoky River and the various branches coming from the
south that Ilow into the Peace River, the height of land between the Saskatchewan
and the Beaver River produces excellent timber; and there are immense groves and
timber of excellent quality lying between Prince Albert and Green Lake. I am speak-
ing now from actual observation. Very excellent groves of white and black spruce
are found in that country. Of course when I speak of timber, I mention only black
and white spruce and jack pine as we call it-that is a scrub pine, only it grows very
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large up there. These are the trees that are of economie value, besides the balsam
Moplar, and it only grows on the islands and alluvial bonds along the river bottoma.

aspen never grows large; it seldom runs above a foot in diameter in the Peace
River country, although I have seen specimens larger than that. I would not speak
of the aspen as a troc of economie value for the purposes of export. I saw numbers
of poplars on the islands and along the rivers over seven feet in diameter. As soon
as . pass into the Laurentian country, Whether forest or not, I pass to a region of
low growth, little trees of no value except an occasional clamp of trees along the
margin of the streams where there is alluvial soil; but the general character of the
timber in the Laurentian country lying east of Lake Athabasca and Great Slave Lake,
up to the borders of the forests of the barren grounds is that it has no economic value
except for firewood. On the low grounds, and along the rivers and near lakes some-
times the trees there attain considerable dimensions.

By Honorable Mr. Turner :
Q. What is your experience in going along the river banks: where are the trees

usually to be found, on the northern exposure or the southern exposure ? A. That
depends. If you are south the trees are all on the northern exposure; that is they
are on the south bank of the river.

Q. Supposing you wore advising a man to plant tros that were rather difficult
to raise in that country, if he had a choice, what exposure would you ask him to
plant thom in ? A. Your first question was properly answered. Your second ques-
tion is not of the same character and muet be answered differently. I would put
them if the climatic conditions were thought to b. unfavorable on account of the cold,
I would put them on a northern exposure more than I would on a southern one. The
difficulty in raising trocs in the North-West is not the killing of the buds, but it is
the killing of the trunks, and the trunk of the tree is killed in this way: it is frozon
solid. We know that the power of the sun is wonderful: when the tree is frozen the
action of the sun on the southern side has a tendency to cause the sap to expand and
gather as it were, at night it freezes again, and oventually lifts the bark from , the
troc, and as soon as it does that the trunk dries and the bark withers and the tree
is killed. Hence, ail trees that are weak in the trunk are destroyed not by the ac-
tion of the frost, but by the combined actions of sun and frost in the North-West.

Q. Thon your advice to a man planting trocs would be to give them a northern
exposure ? A. Yes, and the above answer is my reason for doing it.Q. What eastern fruits. including the apple, is there a possibility of growing
from the Red River to the Rockies, and how far northward may these growths be
'expected to extend ? A. Apple trees will succeed eventually in every part of the
North-West Territories and far northward. The first thing to be done is to grow
seedlings whose stems will stand the action of the winter in the. looalities where
they are going to b. permanently grown-in other words, no imported trees at the
presont time are safe to b. taken into Manitoba or any part of the North-West. As
-soon as a variety or varieties have been grown from seed, whose trunks will not be
injured by the combined action of the sun and frost in the winter, thon we can graft
the finer kinds of apples upon those ; for it is not the branches that is injured by
the froets, but the stem. They raise apples in abundance for export at Razan, in
Russia. This province has a climate precisely like ours as far north as latitude 56'
which would tako us up to Dunvegan on Peace River, so that the time is coming
whon apples will grow on the whole of the region as far north as Fort Liard; for
the winter temperature of the nothern sections is not so severe in connection with
fruit trees as it is on the exposed prairies. At the meeting of the Fruit Grrowors'
Association, two months since, I-told Mr. Gibbs, of ebbotsford, near Montreal, ‡hat
We would both live to sec the day when grapes would b. grown in immense quanti-
ties at Medicine Hat, in the North-West Territories, and the reason is, the climate
there is dry and warm, and by growing the vines close to the ground so as to get
the radiated heat as well as the direct heat, they eau ripen grapes there earlier than
in the beautiful city of Ottawa. There is no doubt of it whatever.
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By the Chairman:
Q. 8paking of the buffalo, the original habitat of the buffalo, you are aware,

that the eSoto found them down near the mouth of the Mississippi River. They
are known to extend you say to the plains of Peace River. Mr. MacLean, of
Lower Fort Garry, in his communication read yesterday, mentioned to us that he
has found them down the Liard River. Now, is that because there is an open
country extending up through to there ? A. No doubt about it. It is prairie and
copse wood which extends a l the way. We know little of it north of the Liard
River, but it extends to it. Wherever there is copse wood and prairie, there
were the buffalo in the past.

Q. Can you say to us that there will be domestic animals in the future in that
vast region ? A. Most decidedly, and the sheep and the pige and the cattle and the
horses of the future will be, no doubt at all, raised on those upper plains. It is a
law of nature that they cannot fatten cattle in southern Texas. Why ? Because it
is not cold enough to solidify the fat as it were, and they have got to come north to
fatten. There is no getting round the fact that every animal, as you go north pro-
duces more fat, and is easier fattened ; because it is a law of nature that fat should
be laid up. So that when you speak of fat cattle and fat hogs and fat things of the
future yon will get them to the north.

The Committee adjourned at 1 o'clock.

SENATE OOMMITTEE RooM, OTTAWA, 27th April, 1888.
The following letters were read :-

VIcTORIA, B. C., 20th April, 1888.
My DEAR SIB,-I have looked over the enquiries about the resources of the

Maekensie Basin and do not see that I can furnish any practical information about
it, havint never been further north than Athabasca Lake, and that only in summer.

Out of respect to yon, however, and the compliment implied in asking me to
aid your Committee I cannot refrain from writing you these few lines.

I would suggest jour getting hold of a copy of the work and maps of the Rev.
Father Petitot published by the French Academy in Paris, as containi ng a solution
of many of the aforesaid enquiries.

Yours very truly,
JAS. A. GRAHAME

lon. JOHN SOHULTZ, the Senate, Ottawa.

MERCHISTON, ELPHINSTONE P. O.,
MANITOBA, 16th April, 1888.

DEAR SIR,-I have just seen in the Free Press reference made to your speechi
about the "Far North- W est," and but for the sad fact that my journals were burnt
at - line fire, I might fancy that you had got a leaf out of them. As I was for
twenty years in Mackenzie River district and know all within its boundaries, and for
fifteen years of that time I was employed exploring in the Rocky Mountains, the
Stikeen and the mighty Pelty or Campbell Yukon River passing through Lower
Alaska, thus I was the firet white man that explored over tha vast region, and which
I got duly entered on the map of the world and knowledges of the people. You may
rest amsured that I was not during that period of time in a band box, free from peril,
and enjoying all the comforts of life. It was the other way, all peril and hardship
puahing for the front.
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I may mention that I was for several years in charge of Athabasca district,
including Peace River.

From my long connection with and the interest I shall ever feel in the far North-
West's success and welfare, I hope you will kindly pardon this intrusion.

Believe me yours truly,
ROBERT CAMPBELL.

Hon. J. (. SCtLTZ, Senator, Ottawa.

DEPARTMENT OF INDIAN AFA'IRs, OTTAWA, 11th April, 1888.

MY DEAR SENATOR SCHULTZ,-In reply to your note of the 31st ultimo, I
regret to state that we have very little information in this Department respecting
Indians outside of treaty limite. I have, however, succeeded in finding some tabu-
lated statements which may be of service to your Honorable Committee, one of which
is dated, you will observe, in October, 1882, and purports to be a list of persons thon
composing the population of Athabasca distriot entitled to participation in any lande
that might be granted by the Government to the natives of the North.Weet Terri-
tories. The other is dated in April, 1884, and purports to be a census of the white
inhabitants of that country; but, I find on looking over it, that there are Indians,
half-breeds and Esquimaux included therein. I also forward a copy of a letter from
Bishop Bompas addressed to the Secretary of the Governor of the North-West Ter-
ritories, at Battleford, and dated at Fort Chippewyan, Athabasca Lake, the 12th
August, 1880, whieh contains considerable information in regard to the resources of
the country and the natives, &o.

The other documents in the Department respecting the Indians outside of
treaty limits consist merely of short petitions signed by a few of them asking the
Government to make a treaty with them and contain no information in regard to
matters that would be of importance for your Committee.

Believe me to be, my dear Senator Schultz, yours very sincerely,
L. VANKOUGHNET,

Deputy Superintendent General of Indian A'airs.

CENsus of White Population in Athabaska River District (62 Families).

SUMXARY.

Men. Women.

Adulta .................................................................. ... 61 68
.hildren ................ . .......... à . ... ........ . .·••-.- •-•...... . •••.. 109 100

iO 168
163

Grand Total Boule........... .. .......... .
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REOAPITULATION Of Census Of White Population in Mackenzie River District.

Men. Women. Boys. Girlu. Total.

Rampart House........... ...... 2 1 1 2 6
Peel's River, La Pierre's House......... .... 12 9 38
Forts-

Good Hope .................. ........................ 8 4 6 8 26
Norman ........... ..................... 2 2 1 4 9
Liard.. ............ ......... 7 4 4 5 20
Nelson ...... ................................ 5 3 5 3 16
Simpson . ... . ...... 14 6 9 10 39
Providence .................................... 13 14 8 7 42
Rae ...................................................... .8 4 8 6 26
BigIland.. ........ 5 4 9 8 26

Total............ .... 2...........75 48 62 248

P. MÂCFÂRLÂNE.
FOIRT HiappUEWY&Np ATHABASCA, N.W.T.,

let OctobeÉ, 1882.

FO)RT CiippUcwYAN, ATHABASCA LAltE, i 2th Âugust, 1880.
Srma,-Ân informai intimation having been received by me that an application

for some Government aid towards the development of this region or the iznprove.
ment of itis inhabitants might receive attention, 1 venture to convey to you some
auggestions ais to how, in My view, the Goverament might mont favorably take
action with theee objecte.

The efforts deairable to b. made at the present time seem to be ohiefly two: 18t.
The raising cf provisions from the soul on the Peace and Liard Rivets, where the
conditions are favorable Io agriculture; and 2nd. The placing of steam on the Mac-
kenzie .River-both thea. objecta might 1 think b. deemed within the sphere of the
Government'aid, for reasoins wbich I beg leave briefly to refer to.

L. As to the farme. Provisions throughout the Athabasca and Mackenzie districts
of the North.West Territore appear to become gradually more scarce and pre-
carions, the wild animais being in the course cf events le@s plentiful than formerly;
the Indians are therefore in soine danger cf starvation, unless taught the art of
cultivating the soul, and how to do this they ean be shown only b y ezample. PBesides the natives the cnly residents in the country are tlhie fur companies'
agents and the missionaries. Of these the former have littie intereet in promoting
the oultivation cf the northern part cf the Territories, as it is r&ther their policy to
»etain it ais a fur reserve. The missionaries fear to devote too mucb attention to the

aecÜIlar pursuits of agriculture, as their funds and empîcyments are intended for
religions objecta.

If the Government should. think fit to asaist in this matter in the interest cf the
native tribes, and cf the development cf the country generally, I should recommend
that this bo attempted by the appointment cf two Government iridustrial agents, one,
for, the Peace River and one for Liard, ata moderateuslary, with a imited supply cf
fârmning imàplements, and that practical Canadian farmers b. selected for this prt.

Snch an appointment would exhibit the regard of th~e Government for tMbe wel-
fare cf the country more than the appointment cf magistrates or police, or any
agents havinig more directly the character cf a ruler. The expense wonld be bût
±rifiing and the advantago great.
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The duty of the agents would be to establish farms on the two rivers named,
and by this example to encourage the Indians to do the same. The produce of the
farms would admit of Indian obildren being gatbered togetber for schooling, which
scarcity of provision at present forbids, and the result of the effort might (D.V.) be
the settling of the whole country on a solid basis of civilisation and advancement.

It wili be observed that I do not apply for Government money to be granted for
this purpose to private individuals, as I think it would be more satisfactory for the
Government to commence the effort themselves, and they would be at liberty to
relinquish or transfer it as soon as the objects in view had been so far attained that
they might be safely left to private enterprise.

A moderate farm on the Liard River could supply with flour in time of dearth
any part of Mackenzie River and a farm on Peace River the same in Athabasca
District The conditions for agriculture are probably about equally favorable in
each case. The Peace River is at present especially a starving district though with
capabilities that may fit it for becoming the granary of a large country, but the
Government have already received a sufficiency of reporte concerning its soi]. The
past winter the starving Indians on Peace River have been stealing and eating horses,
and two of them are said to bave killed and eaten children.

2. Regardiug the other object of placing steam on the Mackenzie it should be
atated that the stream of the Mackenzie including the Poace and Slave Rivera, which
Iow into it is the largest river in the Queen's Dominions and second only to the
Mississippi in the United States. It becomes a question how far it is consistent
with the national honor and the glory of Her Majesty and the British Empire to
allow thits magnificent stream to be navigated by only a tew barges when in the
neighboring territory of the United States most inconsiderable streams are traversed
by steamers.

The Mackenzie is navigable for steamers for about 1,300 miles from its mouth,
and the channels at its mouth have been correctly laid down on the Admiralty charts.
It is suggested that application might be made to the Imperial Government to allow a
vesel of the Pacifie fleet to cruise as far as the north of Behring's Straits or Point
Barrow and that from thence a gun boat or steam launch should be sent forward to
mount the Mackenzie.

The Government might then think fit to leave the gun boat or steam launch in
the Mackenzie for the er couragement of trade and private enterprise and the crew
might return home through Canada.

It is said that Mr. Gordon Bennett, of New York, has sent his vessel to explore
the mouth of the Mackenzie and it seems a pity that British vessels should be wholly
absent from that region.

I have no expeotation that any obstacle would be found in the way of a light
draught steamer reaching the Mackenzie from Behring Straits, and I state this
partly from personal inspection of the coast and also from the testimony of the
natives.

The American whalers trade with the Esquimaux on the confines of British
territory if not within it, and the Esquimaux obtain from them contraband liquors.

Americans appear also to be carrying on contraband trade from Alaska on
British territory, but I do not know whether this includes liquor.

I am, sir, your obelient servant,
W. C. ATHABASCA,
(W. 0. BoxPAS, D.D., Biehop of Athabasca.)

The Becretary of the Governor of the
North-West Territories, Battieford.
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Answers from WILLIAM JAMES McLEAN, Chief Trader of the Hudson's Bay
Company, Lower Fort Garry, Manitoba.

1st Question :-A. From the watershed of the Mackenzie River Basin at the
height of land whence the Olearwater River takes its rise, down the aforesaid river
to its confluence with the Atbabasca River, thence down the Athabasca River to
Lake Athabasca, and from there to Great Slave Lake down the Slave River, and on
through that lake down the Mackenzie River to Fort Simpson, thence up the Liard
River to Fort Liard, where I was stationed for ten years from 186j to 1873.

The Liard River, the east branch of which takes its rise near the base of the
Rocky Mountains, west of the Peace River, is or near latitude 56° north, and the
west branch in the Rocky Mountains in or near the 58° of north latitude and con-
fluent in or near latitude 60Q north, and in or near longitude 121° west, flows due
north and faits into the Mackenzie River at Fort Simpson in or near 64° north lati-
tude. This river, tho gh a considerable one, is augmented from the connuence of its
east and west branchesby several other small rivera on the easet and west, is not in-
trinsically an easily navigated one, chieffy owing to its numerous sand bars whieh
change their location frequently with the rise and fait of water, which like nearly
ail rivers flawing from the mountains, take place twice in nearly every navi-
gable season, and will very much compare in this respect with the north branch of
the Saskatchewan River. Eighteen miles above its connuence with the Mackenzie
River there is a rapid of about three miles in length, where it runs through a deep
bed of limestone, and which would impede navigation during low water.

The Mackenzie River.- On this river I cannot speak from personal knowledge
from Fort Simpson downwards, but from Fort Simpson up to Great Slave Lake, a
distance of about 150 miles, it is navigable for any reasonable sized craft. Before
entering Great Slave Lake there is a considerable rapid, and though navigable,
requires considerable power to ascend it.

Great blave Lake.-This lake, though navigable, in its length of about 125 miles
from the head of the Mackenzie River to the mouth of the Slave River is incon-
veniently wanting in harbors for any vessels of ordinary aize.

The Slave River.-The river from its outlet in Slave Lake to the rapide at Fort
Smith, a distance of about 150 miles, is navigable for steamers of light draught, and
from above the rapids to Athabasca Lake, a distance of about 80 miles, ie also navi-
gable for similar vessels.

Lake Athabasca, from whence the Slave River fows to where the Athabasca
River fails into it, is shallow, but deep enough to suit such vessels as can ply on the
Slave and Athabasca Rivers. The navigation of the Athabasca River, from its out-
lot in Lake Athabasca to the connuence of the Clearwater River at Fort MoMurray,
a distance of about 180 miles, is very much obstructed with sand bars. I cannot
speak with any authority of the Athabasca River above Fort McMurray.

The Clearwater River.-This river which has its rise at the height of land or
watershed of the Mackenzie River Basin on the east, in latitude 56° north in or near
10 9Q west longitude, is but a small river, but in seasons of good water is navigable
for a distance of about 60 miles from its confluence with the Athabasca or up to
where it is obstructed with rapide and water falis, about 25 miles from the height of
land, commonly known as Portage la Loche.

2nd Question :-A. Depth varies with the rise and fall of water. Of the velocity
of the currents of these rivers I cannat say accurately. Such vessels as ply on the
North Saskatchewan would be suitable for ail the rivers mentioned, with the excep-
tion of the Clearwater River, which would require sinaller steamers.

3rd Question:-A. From Edmonton to the lower end of the rapide on the Atha-
basca River below the Athabasca Landing, a distance of about 200 miles. It i to be
feared, however, for many years to come, this would be out of the question on
acount of its expenses.

4th Question:-A. Vide No. 1.
ôtb Question :-A. I cannot speak with any authority on the lower part of the

Mackenzie River, nor of the cost line along its outlets.
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Latter part of 5th Question :-I think so, provided a channel of suicient depth
was found in any of its numerous outiets.

6th Question:-A. I cannot speak with authority of this part of the Athabasca
River.

7th Question:-A. Vide remarks on No. 1.
8th Question :-A. Vide remarks on No. 1.
9th Question:-A. Vide remarks on No. 1.
10th Question: -A. I cannot give any information regarding the Peace River,

never having travelled on it.
1 lth Question :-A. I cannot speak from any knowledge of my own or froum

information gathered from others concerning these rivers.
12th Question :-A. Vide remarks on No. 1.
13th Question :-A. I cannot speak with any knowledge of the mines and tim-

ber in the visinity of this lake. Fish is reported scarce of late years. I know of
no other products which are available.

14th Question:-A. Of the mines and timber in the vicinity of this lake I
know nothing. Fish is plentiful.

15th Question :-A. The same remarks apply here as to No. 14.
16th Question :-A. I do not know of any.
17th Question -A. I cannot speak of the depth of water at the mouth of the

Mackenzie River, but believe that sea-going steamers would ascend its whole length,
from 1st of July to lst of October.

18th Question. I have never seen the Hudson Bay Companyfs steamers plyiag
on the rivers but believe they are Obmewhat similar to those on the Saskatchewan.
They have been bulit since I left there.

19th Question:-A. No.
20th Question :-A. I cannot say.
21st Question :-A. Cannot give this, no record having been kept during my

stay in those parts.
22nd Question :-A. Cannot give any positive information regarding this at the

different points mentioned as it varies, but at Fort Liard where I was stationed during
the winter seasons the average would be about four feet.

23rd Question:-A. I cannot think of anything which the Committee has oven-
fooked.

24th Question :-A. I know of no portion of the country I have travelled and
referred to in No. 1, of series A, that in alluvial; the country generally speaking in
interspersed with swamps and muskegs. Portions of the soil along the Colearwater
River are sandy and rocky and the Athabasca is somewhat similar. The Slave River
is also sandy and rocky in the vicinity of the portages at Fort Smith. Along h.
Mackenzie the soil is light, and the same may be said of the Liard with little excep.
tion.

25th Question :-A. I cannot speak of the nature of these regions as I have
never been there.

26th Question :-A. Potatoes and barley have been grown as far north as port
Simpson to my knowledge, but do not think that such has been the case with any
succes further north.

27th Question :-A. I do not believe that wheat has been grown with any see-
tess north of the Peace River.

28th Question : -A. Cannot say. I tried it at Fort Liard, but with poor succes..
29th Question:-&. At Fort Liard I planted potatoes and barley generaIly

'bont the loth May, and reaped barley about the 20th August, and potatoes were At
t or use about that time, but were generally taken out of the ground about the 206t
'September.

30th Question:-About the 25th May at Fort Liard, and 10th June at Fort8 imnpson. Cannot state the season at any other points, not having had an opportunity
to observe.

31st Question:-A. About ton days.
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32nd Question:-A. Barley, as stated in No. 29.
Potatoes, as stated in No. 29.
Turnipe, as stated in No. 29.
Indian corn did not succeed.
Strawberries, about the first week in July.
Gooseberries, about the first of August.
Other emall fruit range from middle of July to the 10th August.
33rd Question:-A. Generally very hot with occasional thunder storms and

'n_. The nights are generally cold.
34th Question :-A. Occasionally.
35th Question:-A. Local.
36th Question :-A. Cannot say.
37th Question :-A. About the first of May.
38th Question:-A. Disagreeable generally. Snow falls in both months ard lie&

on the ground as a rule from the 10th October.
39th Question :-A. I cannot say.
40th Question :-There is no comparison, the grasses in the north being very

enarse, mostly comprised of swamp grass.
41st Question :-A. At Fort Liard, to my knowledge, and not there to any

extent.
42nd Question :-A. I know of none.
43rd Question:-A. Vide No. 24.
44th Question :-A. Forts MoMurray, Chippewyan, Resolution, Simpson and

Liard grow good barley. As to the pasturage aiea, I arn unable to say, but believe,
tbere is very little. Suitable ground for growing cereals is, however, scarce.

45th Question :-A. Climate ie severe in winter, cannot say its effects upon
plants. Such plants as are found there are of a hardy species.

46th Question:-A. Cannot say that there are any but the mayfly and grub,
whieh are troublesome during some seasons.

47th Question :-A. I have no records. At Liard the climate does not differ to
ay great extent to that of Manitoba. This probably arises from the effect of the

Chinook winds, which are only local.
48th Question -A. Cannot say that they do. The Liard generally freezes

about the middle of October and opens about the 8th May. The Mackenzie freezes
about the 10th October and breaks up about the first of June.

49th Question : -A. There in no peculiarity about the winds, more than in any
other part of the North-West.

At Fort Liard the Chinook winds are frequently felt during the winter season.
60th Question :-A. ide No. 49.
51et Question :-A. Crope have been grown on the portions mentioned with fair

riesults. Stock raisin g has not been tried to my knowledge. I do not think it suit-
able for that kind of farming.

52nd Question :- A. I cannot say positively, but do not think there are any.
53rd Question :-A. The two first named animals only find food there in the

saummer season, and they resort to the wooded country in winter. Cannot give a
far comparison of the musk ox, but think it will weigh from 300 to 400 pounds.
Caribou weigh from 60 to 100. Cannot describe the habits of these animals beyond
their migration-north in spring and south in autumn. Elk is to be found on the
Athabasca and Hay Rivera. The latter flows from Slave Lake on the south. Moose
is to be found in all the region mentioned but is becoming scarce of late
yrs. Wood buffalo are to be found in small numbers on the Athabasca and
regions west of it, to my knowledge as far west as Fort Liard. These animals weigh
from 500 to 800 Ibo. each, and their robes, as well as those of the caribou and musk
ex, are of great use to the natives in affording them covering during the winter season.

54th Question :-A. Lynx : Cannot say as they fluctuate very much. Arctie for,
black fbx and silver fox-.Very scarce, and can only be caught with steel traps.
]reed once a year and are of the same family as the red and cross foxes. Cross fox
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and red fox-The above applies here to habits, but not o scarce as the silver and
black foxes. Fisher-Not found generally north of Slave Lake; breed once a year
and are scarce. Wolverine-To be found throughout the region referred to, and is
also scarce. Otter-The otter is to be found in nearly ail these regions of the
Mackenzie River Basin, but very few in the northern portion. Beaver-This animal.
is to be found throughout the region mentioned, and affords food and raiment to the
natives. Martin-Ditto. Mink-To be found, but scarce in the northern part of
the country mentioned. Ermine and Musk rat-Ditto. Polar bear-To be found
only on the coast. Grizzly-To be found on t'e Athabasca and west of the Rocky
Mountains. Black-To be found all over the region mentioned as far north as tho
barren ground. Cinnamon bear-Ditto.

55th Question :-A. 1 have no opportunity of knowing this.
57th Question:-A. Whitefish, jackfish or pike, doré. pickerel, mothey or

loche, in ail the waters mentioned. In addition to those mentioned there is also
to be foundtin the Mackenzie River, salmon or unknown fish and bluefish. Size varies
in the different lakes and rivers. The whitefish will compare with that of Lakea
Winnipeg and Manitoba. The Mackenzie River salmon will weigh from 15 to 25
pounds, even more, and is to be found also in Great Slave Lake and the Liard River.
The bluefish will weigh about 2 pounds each. Taken with nets, and from what I
can learn are diminishing in number lately.

58th Question:-A. I have no knowledge as regards the question,
59th Question:-A. I cannot speak with authority on this paragraph.
60th Question:-A. Yes; if it is possible to build them of spruce and birch.
6 let Question :-A. I have none to give.
62nd Question:-A. Spruce, birch and tamarac are the only trees of any value

in these regions. The size will compare favorably with such trees as are utilized for
the manufacture of lumber in Manitoba. There is a large quantity on the Athabasca,
Mackenzie and Liard Rivers. Cannot say as to the best outlet.

63rd Question :-A. Y es. Throughout the regions of the Mackenzie River Basin.
Quantity considerable in good seasons. Quality tiret class.

64th Question:-A. No.
65th Question :-A. Al over the region mentioned and is used but very little.
66th Question:-A. Poor
67th Question :-A. Gold. On the Liard, cannot say to what extent exported.

That route used by the Hudson Bay Company. Silver-I know of none. Oopper-I
know of none. Iron-I know of none. Sulphur-In the Clearwater River; cannot
say to what extent. Salt-Below Fort Smith on the Salt River; in fair quantity.
Petroleum-On the north of Great Slave Lake; cannot say to what extent or value.
Asphaltum-On the Athabasca River. Cannot say in what quantities. Gypsum-I
know of none. Alum-I know of none. Precious stones-I know of none. Coal
-On the Athabasca and west branch of the Liard. Lignite-On the Athabasca
and west branch of the Liard. Plumbago-I know of none. Lead-I know of none.

68th Question:-A. Not in a position to say with authority.
69th Question :--A. I have nothing more to give. " NoTE." Sorry I have none

to send.
70th Question:-A. All kinds of ducks and grey geese hatch all over the

region referred to, grey and white wavies, swans and cranes go in large numbers
to hatch along the coast. Generally arrive about the beginning of May and leave
about the beginning of October. Time of hatching in June.

7lst Question:-A. Geese, ducks, swans, cranes and wavies are all valuable
as an article of food, and are some years in considerable numbers.

72nd Question:-A. Yes; in varions places, chiefly around Lake Athabasca
ad Great Slave Lake.

73rd Question :-A. Boots of grasses and weeds, flies, &c.
74th Question:-A. I cannot say positively excepting at Liard where they

arrived about the first week in May and left about the middle of October or earlier,
aOoording to the season.
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75th Question :-A. Same as mentioned ln No. 73, so far as I know.
76th Question :-A. Strawberries, raspberries, gooseberries, blueberries, cran-

berries, yellowberries, mooseberries, orowberries, highbush cranberries and a few
others of minor value.

77th Question :-A. Cannot say; but should think so.
78th Question :-A. Cannot say, it not being tested to my knowledge.
79th Question -A. By rail. Vide No. 3.
80th Question:-A. I am not in a position to state this with any accuracy.
81st Question :-I cannot sayè

Professor MA0oN re-called and bis examination continued.
By Honorable Mr. Girard:

Q. Have you remarked any new kinds of ducks or geese or other birds that are
not found in other parts of the Dominion, wbich are peculiar to that region ? A.
They are ail found in certain parts of the Dominion and of the United States at
'times. They go there to rest, but in the northern region they come to live.

Q. Have you found any wild pigeons ? A. I have not mentioned the wild
pigeon in this list, because it bas bocome no scarce now that it is of no value.

Q. But it is found there ? A. Yes; it is there, but not worth while mentioning.
I did not enumerate all the birds of the region, but just those that are valuable for
food.

By Honorable Mr. Turner:
Q. Could you say that the wild pigeon is found there to a limited extent ? A.

Yes; and if you choose I will include twenty or thirty other birds that are considered
of some value.

Q. But you have headed this a list of food birds ? A. Yes.
Q. Have you the ordinary blackbird there ? A. Yes. Indeed there are too

many of them; they are going to be a nuisance up there.
Q. I suppose all the birds you have mentioned are migratory ? A. Those that

,can get their food in the winter stay, but no other kind of bird remains there through
the winter.

By Honorable Mr. Kaulbach:
Q Does not the grouse remain there all winter ? A. They come to the wooded

country. In a sense none of the grouse family migrate. They move up and down
the country as the ptarmigans do, but they do not leave it. For instance, the willow
ptarmigan of the Province of Quebec comes down in the winter near to Quebec, but
as the spring approaches it moves northward to breed. It comes down and romains
over winter and goes back again, so that the grouse, in a sense, is a resident of the
eountry.

By the Chairman:
Q. I see you have not given a list of the sea animais? A. I left those out on

'purpose, for the simple reason that I was not instructed to enumerate them, and I
did not pay any attention to them.

Q. Is the tea plant of that country as a rule used for tea ? A. No; they use it
like the rest of us, when they cannot help themselves.

Q. Did you ever have to use it? A. Yes.
Q. Is it a substitute for tea ? A. It is in an aromatie sense. It is highly

aromatie, both taken as a tea, chewing the leaves and even smelling them. It is a
valuable plant in the nortb, for this reason, the Aretie hare feeds largely on it. The
leaves are evergreen. It grows in bushes from Newfoundland right aoross the
.country to the Arctic and Pacifie coasts. It is one of the most common plants in the
morth.

Q. It is valuable for animal@ if not for man ? A. Yes. It is recorded that the
Arctic haro will come up to where the ships are wintering to feed on the tea leaves,
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so that it is possible the tea leaf may have in it something of the same taste as the
Labrador tea.

By Ronorable Mr. Almon:
Q. Do you get the Scotch beather in the north ? A. It has never been found in

Canada except on the Labrador coat and in Newfoundland, and perhaps it is in-
digenous there. Some people suppose it was planted, but there is no doubt that it is
indigenous in Cape Breton.

Honorable Mr. SUTHERaA14n-Labrador tea is iound as far south as Winnipeg,
in Manitoba.

Professor MAouN-You can get it within balf a mile of this city. It is found
in all the tamarac swamps of Canada. It is common on the Island of Vancouver.
In fact, it is common everywhere in swamps all over the country, but it extende
north and becomes a true Arctie plant in the northern islands. It is green all the
year round and has beautiful white flowers in the month of .une.

By the Chairman:
Q. We would like to know something of the medicinal plants in use among the,

Indians? A. I do not think there are many that are used, though I could give you,
if necessary, a list of perhaps fifty species that grow in that country which are used
by us, but I find that the Indians do not use many.

Q. Do they use roots for medicine ? A. They use some roots for medicine. I
have found that to be the case on Lake Winnipegoosis.

Q. Does blood root grow in that northern country ? A. No.
Q. Does ginseng? A. No.

By Hnorable Mr. Kaulbach:
Q. Doos sarsaparilla? A. Yes. I can give you very easily a list of all the

medicinal plants, as far as we know the range. I am sorry to say that we do not
know as much of the matural history of that region as we ought. It is pretLy hard
to have to go to the books published before I was born to furnish some of the infor-
mation that I give you to day.

By the Chairman:
Q. The Department of the Interior informed us that within the scope of our

inquiry, there were 1,260,000 square miles; how much of that is known to scientific
mon ? A. It would be hard to answer it in one sense, and yet not in another. The
Peoce River region is fairly known. I examined the Peace River from its source
to Lake Athabasca, and made sections into the country from its banka so that I know
it fairly well. Dr. Dawson in 1879, and his assistants, examined the region included,
between the Athabasca and Peace River up as far north as latitude 57. That is very
well known through Dr. Dawson's reports. Thon, the Beaver River country and
La la Biche we know fairly well, because in 1879, Sir Charles Tupper, who was thon
Minister of Railways, sent exploring parties up through that section, and they re-
ported on the country. With the exception of my own report, Dr. Dawson's report,
and the reports of the gentlemen that explored there in 1879, we have got to fall
back on reports published 60 years ago for ail this northern country except what
you got from Bishop Clut and some of the other gentlemen who have been examined
here, so that you eau say all we know is the Peoce River region and the southern
prt of the waters that drain into Athabasca Lake and the western waters of the

urchill. This is all we really know; and really we only know it in parts. It is
nonsense to think that I could go down the river 700 miles, spend a month on it,
and tell you all about it, or that Dr. Dawson would spend two months in a region of
immense extent and tell you all about it, but we eau tell you much that is true.

By Honorable Mr. Turner;
Q. Are there any indications of coal or iron in the Mackenzie River Basin ? A.

Yes; there is not the slightest doubt whatever that the coal of the Bally River and.
the Bow River and the Saskatchewan extends away down I might say to the Aratic
Bea. I was the first party that brought the coal from that country, and I took a
geSat interest in it then-sixteen years ago. It is found near Little Slave Lake. I
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crossed from Edmonton to the Peace River in 1872, and we saw coal seams 14 feet
thick in the valley of the Pembina, a river that flows into the Athabasca.

By the Chairman :
Q. At what point? A. It is just at the crossing towards Lake Ste. Anne's.

Then again we crossed the Athabasca River and struck through the country heading
for the head of Little Slave Lake, and on a river called Swan River, which empties
into Little Slave Lake, I found masses of coai lying on the river's banks in large
blocke, fully as good as that used at Edmonton now and equally valuable. I am
satisfled from what I saw of the coal on that river that it is equal in quality to that
of Edmonton. About Dunvegan we got coal which we lit in our lamp and found to
burn splendidly. When we put a few pieces of it together it burned very well, ai-
though the seam that we got there was thin, but since then better seams have been
found, and there is no doubt at ail that there is coal on the upper waters of the
Peace. Anyone reading Sir John Richardson's works can see at once that there is
coal on the Lower Mackenzie. There is coal ail the way from the boundary to the
north.

By Honorable Mr. Kaulbach:
Q. What about iron? A. The iron found in that country is brown hematite, it

is not magnetite such as we have here, but more of the clay iron sort. It is fouind
in some quantities in the lower prairie region, and we found it on the banks of the
Peace River, only it is a question as to its value. At Edmonton I saw bog iron ore,
but I am not prepared to say that the iron is in great quantities.

By the Chairman:
Q. Suppose a steamer could 'start from Victoria, pass through Behring's Straits

and the Aretie Sea to the mouth of the Mackenzie and ascend the river to the
Great Slave Lake, would that vessel have to take coal enough for the return trip,
or could she depend upon the coal to be found in the Mackenzie country ? A. There
is no doubt at ail that shec could depend upon the coal of the Mackenzie, because ail
explorers speak of it, and I think next year you will be able to see that I am right
from the report of Mr. McConnell, who is now in that region. There is no doubt at
ail that there is excellent coal on the lower Mackenzie.

Q. Is it your belief, from the information you have, that steamers could go round
to the Mackenzie ? A. Dr. Dawson proved to my satisfaction that they could.
Since Dr. Dawson's statement I have read the American reporte. They had a num-
ber of men stationed at Point Barrow, the most northern part of Alaaka, for three
winters, and the records show that the temperature rose in August to 470. I say if
the water at Point Barrow was 47°, I have no hesitancy in saying that there would
be no difflculty in steamers passing to and fro from the mouth of the Mackenzie
River round for two months of the year. I have no personal knowledge of it, but
from what I have read if the water is 47°, it will take some timeto cool it down to 28°.
when sea water will freeze.

By Honorable Mr. Kaulbach,:
Q. Ie there much tide there? A. No; hardly any tide.

LIST OF MAMMALS. FOUND WITHIN THE BASIN OF THE MACKENZIE
RIVER, SUBMITTED BY PROFESSOR KACOUN.

ORDEBR-UNGULATA.

1. Moose (Alce Amercanus, Jardine)-Peace River and forest country generally.
2. Woodland caribou (Rangifer Caribou, Linn)-A few in the Churchill River

Basin.
3. Barren ground caribou (Rangifer Groenlandica, Linn.)-The whole Arotic

region - woods in winter.
4. Red deer or wapiti (Cervi Canadensis, Erxl.)-Headwaters of the Athabasca

and Peace Rivers.
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5. Aplocerus Montanus, Ord. (Rocky Mountain goat)-Rocky Mountains, north
to the Arctic circle.

6. Ovis Montana, Cuv. (mountain sheep)-Rocky Mountains, north to the Aretie
ircle.

7. Ovibos moschatus, Zimm. (Musk ox)-Barren grounds, never coming south of
lat. 590.

8. Bos Americarus, Gmel. (wood buffalo)-A few between the Athabasca and
Peace Rivers about lat. 58°. Another herd on Salt River about lat. 60°.

ORDER-oARNIVORA (CHIEFLY FUR-BEARING ANIXALs).

9. Lynx Canadensia, Geoif. (Canada lynx)-Very plentiful in the forest region
and where rabbite are numerous.

10. Lupis occidentalis, Rich. (grey wolf, black wolf and white wolf)-Abund-
ant throughout the whole region under one form or color or another.

11. Vulpe8 vulgaris, Fleming (red fox, silver fox, or black fox and cross fox)-
Very common in the wooded or forest country.

12. Vulpea Lagopus, Linn. (arctic fox, white fox or blue fox) -Barren groands
and Arctic islands.

13. Gulo Luscus, Sabine (wolverine)-Chiefly in the forest region.
14. Mustela Pennanti, Erxl (6sher)-Forest region everywhere.
15. Mustela Americana, Turton (pine marten, sable) -In all the forest region.
16. Puterius vulgaris, Linn. (weasel)-North to Great Slave Lake.
17. Putorius ermineus, Linn. (ermine)-Common in the southern section@.
18. Putorius vison, Brisson (mink)-Common.
19. Mephitis Mephitica, Shaw, (skunk) --North to Great Slave Lake.
20. Taxidia Americana, Schreb (badger)-In the south-western part.
21. Lutra Canadensis, Turton (otter)-Çommon very far north.
22. Urus Horribilis, Ord (grizzly bear)-Rocky Mountain to lat. 57 deg.
23. Ursus Arctos, Rich. (barren ground bear)-Barren grounds.
24. Ursus Americanus, Pallas (black or cinnamon bear)-North to the limit of

trees.
25. Thalassarctos maritimus, Linn (white bear)-Shores and islands of the

Arctic Sea.
ORDER-PINNIPEDIA, WHALES AND SEALS.

26. Odobaenus rosmarus, Malm (walrus)-Hudson Bay and north-westerly.
27. Phoca vitulina, Linn. (fresh water seal)-Hudson Bay.
28. Phoca Fætida, Fabr. (ringed seal) -All around the northern coast.
29. Phoca Groenlandica, Fabr. (harp seal)-Chiefly in Hudson Bay.
ý0. Erignathus barbatus, Fabr. (bearded seal)-Hudson Bay and Arotie Island.
31. Cystophora cristata, Erxl. (hooded seal)-Hudson Bay and Arctic Ocean.

ORDER RODENTIA (GNAwERs).

32. .Neatoma cinere'a, Baird (bashy-tailed rat)-Rooky mountains north to lat.
46 deg.

33. Hesperomys leacopus, Raf. (white-footed or deer mouse) north to the Aretie
oen.

34. Evotomys rutilus, Pallas (long-eared mouse)-Northward to the Arotic
oirole.

35. Arvicola borealis, Rich. (little northern meadow mouse)-Mackenzie River
Valley.

36. Arvicola Xanthognathus, Leach (chestnut cheeked meadow mouse) Hudson's
bay and westward.

37. Arvicola Noveboracensis, Rich. (sharp-noed meadow mouse)-Rocky Moum
tains to lat. 55 deg.

38. Myodes obens, Brants. (tawny Lemming)-Chiefly northward in the Mac-
kensie River Basin.
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39. Cuniculus torquatus, Pallas (Hudson's Bay, Lemming)-Common along in the
Arotio coast.

40. Zapus Budsonius, Coues (jumping mouse)-Mackenzie River valley north to.
Fort Simpson.

41. Fber Zthethicus, Linn. (muskrat)-North to the Aretic Ocean.
42. Lepus Arcticus, Leach (polar hare)-Barren grounds and Aretie islands.
43. Lepus Americanus, Erl (common rabbit or hare)-Everywhere common in

the forest country.
44. Brithizon dorsatus, Linn (Canada porcupine)-From Fort Churchill west-

ward to Mackenzie River.
45. Brethizon epixanthus, Brandt (yellow-haired porcupine)- Rooky Mountains

morth to latitude 60 degrees.
46. Lagomys princeps, Rich. (litt le chief hare)-Rocky Mountains north to lat-

itode 60 degrees.
47. Castorfiber, Linn (beaver)- Throughout the whole region to the northern

limit of trees.
48. &eiuropterus volucella, Pallas (northern flying squirrel)-From Hudson Bay

to the Great Slave Lake.
49. cturus Budsonius, Pallas (red squirrel)-Common to the northern limit of

trees.
50. Tamias Asiaticus, Gml. (northern chipmunk)-Northward to the Arctic cirele.
51. Tamias lateralis, Bay (Say's chipmunk)-Rocky Mountains to latitude 5'7

degrees.
52. $permophilus empetra, Pallas (Parry's spermophile)-Barren grounds and,

Rocky Mountains.
63. Arctomya monax, Linn (woodchuck)-Forest country to latitude 62 degrees,

Maokenzie Basin.
54. Arctomys caligatus, Eschsch (hoary marmot)-Rocky Mountains to the

Arctio cirole.
ORDER INSECTIVORA (MOLES AND SREWS).

55. Sorex Forsteri, Rich. (Forster's shrew)-Throughout the forest regions to the
Arctio circle.

56. Sorex sphagnicola, Coues (bog-shrew)-North to the Liard River.

ORDER CETACEA (wHALEs).

1. Balena mysticetus (bowhead whale)-Abundant west of Point Barrow and,
probably eastward.

2. Bhehianectes glaucus (California grey whale)-Scarce off Aretie Alaska.
3. Balonoptera velfera (fin-back whale)-Soarce off Arctic Alaska.
4. Beluga catoden (white whale)-Common off Arctic Alaska.

LIST OF THE FISHES KNOWN TO OCCUR IN THE MACKENZIE BASIN,
SUBMITTED BY PROFESSOR MACOUN.

1. Perca Americana, Schrank (common perch)-Upper waters of the Churchill.
2. Stizostethium vitreum, .. & C. (wall.eyed pike, doré, pickerel).
3. Cothus cognatus, Rich. (Bear Lake buli-head)-Bear Lake and other large lakes.
4. Cuthus polaris, Sabine (Aretie bull head)-Gulf of Boothia. Many water-fowl

foed on it.
5. Cothus hexacornis, HIch. (six.horned bull-head)-Small rivers near the Copper-

mine River.
6. Cyprinus Budsonius, Grey (grey sucker)-Very common in nearly all rivera.
7. Cyprinus Forsterianus, Rich. <red sucker)-Very abundant, extending far to

the north.
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8. Cyprinus Sueurii, Rich (the picconou)-Found with the two preceding species
9. Esox lucius, Linn. (common pike, jackfish)-In all fresh waters to the Arctic

Sea.
10. Salmo salar, Linn. (salmon)-Churchill Rivers and west·coast of Hudson Bay.
11. Salmo Rossii, Rich. (Ross' Arctic salmon)-Regent's Inlet and Boothia Felix.
12. Salmo Blearnii, Rich. (Coppermine River salmon)-Abundant at the mouth of

the Coppermine River.
13. Salmo alipes, Rich. (long-finned char)-Small rivers north-east of Back's

River.
14. Salmo nitidus, Rich. (the amalook)-Rivers near Prince Regent's Inlet.
15. Salmo Hoodii, Rich. (Hood's char)-Coppermine and other rivers.
16. Salmofontinalis, Mitohell (brook trout)-Abundant in streams and lakes.
17. Salmo JVamaycush, Pennant (lake trout)-Abundant in all large lakes and

many rivers.
18. Salmo Mackenzii, Rich. (inconnu) -Abundant in the Mackenzie and Great

Slave Lake.
19. Salmo villosus, Carrier (capelin)-Very abundant at the mouth of Back's

Great Fish River on sandy shoals, in Bathurst Inlet
20. Salmo signifer, Rich. (Back's greyling)-Arctic and mountain waters fre-

quent.
21. Salmo thymalloides, Rich. (lesser greyling).-Waters around Bear Lake and

Coppermine River.
22. Coregonus albus, Rich. (whitefish)-Abundant in all lakes and many rivers.
23. Coregonus tullibee, Rich. (lesser whitefish)-With the preceding, but not so

eommon.
24. Coregonus quadrilateralis, Rich. (the round-fish) -Polar Sea and all rivers

north of lat. 620.
25. Coregonus lucidus, Rich. (Bear Lake, herring, salmon)- Extremely abundant

at Bear Lake.
26. Olupea harengus, Linn. (common herring)-Bathurst Inlet; may be dis-

tinct from this species.
27. Gadus morrhua, Linn. (cod-fish) - Cod-fish were purchased from the Esqui.

maux by Captain Sir James Ross that were caught on the west side of Boothia
Peninsula. Larger fish were taken by the Esquimaux farther west in the autumn,
near Cape Isabella.

28. Gadus Callarias, Linn. (the dorse)-Th is fish is taken west of Boothia Pen-
insula.

29. Lota maculosa, Cuv. (methy or ling)-Oommon in the northern lakes and
rivers.

30. Pleuronectes stellatus, Pallas (stellated founder)-Aretio Sea, east of the
Mackenzie River.

31. Pleuronectes glacialis Pallas (?) (Arctic turbot)-Arctic Sea at Bathurst
Inlet.

32. Hyodon chrysopsis, Rich. (moon-eye)-Said to be abundant in the AthabasCa.
There are doubtlese many other species of fish in the multitude of lakes and

rivers throughout this immense district, but our knowledge is so restricted that we
Cannot speak definitely of them.

]IRDS BREEDING IN THE MAOKENZIE RIVER BASIN, COMPILED BT
PROF. MACOUN.

ORDER IPYGOPODES.

Oolymbus holboellii, Reinh. (Hollboele's grebe).
" auritus, Linn. (horned grebe),

Brinator imber, Gunn (loon). 265
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Brinator Adamsii, Gray (yellow billed loon).
" pacifcus, Laur (Pacifie loon)-Reported as ocurring in Great Slave

Lake.
Brinator lumme, Gunn (red throated loon).

ORDER LONGIPENNES.

Of this large order only such species are mentioned as are known to breed in the
interior. Those breeding on the coast only are omitted.

Larus argentatus Smithsonianus, Coues (American herring gull).
" Delawarensis, Ord. (ring billed gull).
" Franklinii, Sw. & Rich. (Franklin% gu11).
" Philadelphia, Ord. (Bonaparte's gull).

Sterna hirundo, Linn. (common tern).
" paradisaea, Brumm (Arctic tern).

Hydrochelidon niga surinamensis, Gmel. (black tern).

ORDER STEGANoPODEs.

Pelecanus erythrorhynchos, Gmel. (pelican).

ORDER ANsEREs.

.ierganser serrator, Linn. (red breasted merganser).
" Americanus, Casa. (American merganser).

Lophodytes cucullatus, Linn. (hooded merganser).
Anas boschas, Linu. (mallard).

strepera, Linn. (gadwell).
Americana, Gmel. (baldpate widgeon).
Carolinensis, Gmel. (green winged teal).
discors, Linn. (blue winged teal).

Spatula clypeata, Linn. (shoveller).
Dafila acuta, Linn. (pintail).
Aythya Americana, Eyt. (redhead).

" vallisneria, WiIs (canvas-back).
" marila nearctica, Stejn. (scamp duck).
" afinis, Eyt. (lesser scamp duck).
" collaris, Donor. (ring necked duck).

Glancionetta clangula Americana, Bonap. (golden-eye.)
" islandica, Gmel. (Barrow'sgolden-oye).

Charitonetta albeola, L. (buffalo-head).
Clangula hyemalis, L. (old squaw, tong-tailed duck).
Bomateria dresseri, Sharpe (American eider).

"i spectabilis Linn. (king eider).
Oidemia Americana, S. W. Rich. (American scoter).

"i deglandi, Bonap. (white winged scoter).
" perspicillata, Linn. (surf scoter).

Brismatura rubida, Wils. (ruddy duck).
Che» caerulesceus (blue goose).

Syperborea nivalis, Foist. (greater anow goose).
Rosii, Baird (Ross' snow goose).

Anser albifrons gambeli, Hartt (white fronted goose).
Branta canadensi, Linn. (Canada oose).

"c" Butchinsii, S. W.Rc.(uci'0os)
" aernicula, Linn. (brant).

nigricans, Laws (?) (black brant).
Olor Columbianus. Ord. (whistling swan).

bucinator, Rich. (trumpeter swan).
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ORDER HERODIONEs.

Botaarus lentiginosus, Montag. (bittern).
Arde Berodias, Linn (great blue heron).

ORDER PALUDICoLR.

Grus Americana, Linn (whooping crane).
" Canadensis, Linn (little brown crane).

Porzama Carolina, L., Soia (carolina rail).
Fulica Americana, Gmel. (American coot).

ORDER LIMIOOA.

Crymophilus fulicarius, Linn (red phalarope).
Phalaropus Lobatus, Lynn (northern phalarope).
Recuvirrostra Americana, Gm. (avocet).
Gallinago delicata, Ord. (Wilson's snipe).
.Micropalama hinantopus, Bonap. (stilt sandpiper).
Tringa canutus, Linn. (knot).

" maculata, Vieill (pectoral sandpiper).
" fuscicollis, Vieill (white-rumped sandpiper).
" Bairdii, Coues (Baird's sandpiper).
" minutilla, Vieill (least sandpiper).
" Alpina pacifica, Coues (red-backed sandpiper).

Brennetes pusillus, L. (semi-palmated sand piper).
Calidris arenaria, Lino. (scaderling).
Limosa fedoa, Linn. (marbled god-wit).

" hæmastica, Linn. (Hudsonian god-wit).
Totanus melaroleucus, Gmel. (greater yellow-legs).

" flavipes, Gmel. (yellow-lege).
" solitarus, Wils. (solitary mandpiper).

Tryngites subraficollis, Vieill (buff-breasted sandpiper)
Actitus macularia, Linn. (spotted sandpiper).
Numenius Budsonicus, Lath. (Hudsonian curlew).
-Charadius squatarola, Linn. (black-bellied plover).

" dominicus, Mall. (golden plover).
Strepsilas (Arenaria) interpres, Linn (turnstone).

ORDER GALLINA.

Dendraqapus Canadensis, Linn. (Canada grouse).
"é Franknii, Dougl. (Franklin's grouse).

Bonasa umbelus togato, L. (Canadian ruffled grouse).
Lagopus lagopus, Linn. (willow ptarmigan).

" ruprestris, Linn. (rock ptarmigan).
Pedioctes phasianellus, Linn. (sharp-tailed grouse).

ORDER OOLUMBÆE.

Ectopistes migratorius, Linn. (passenger pigeon).

ORDER RAPTOREs.

-fkrcus Hudsonicus, Linn. (marsh hawk).
Accipiter Cooperi, Bonap. (cooper's hawk).

"6 atricapillus, Wils. (goshawk).
Aquila Chrysotos, Linn. (golden eagle).
Blalioeus lencocephalus, Lynn (bald eagle).
Falco islandius, Brehun (white gyrfalevvn).
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Falco rusticolus gyrfalco, Linn. (gyrfalcon).
peregrinus anatum, Bonap. (duck hawk).
Columbarius, Linn. (pigeon hawk).
Richardsonii, Ridge (Richardson's merlin).
sparverius, Linn. (sparrow hawk).

Pandion haliotus Carolinenèsis, Gmel. (ot'prey).
Asio accipitrinus, Pall. (short-eared owl).

"Wilsonianum, Less. (long-eared owl).
Ulula cinerea, Gmel. (great grey owl).
IVyctala tengmalnii Richardsoni, Bonap. (Riehardson's owl).
Bubo Virginianus Arcticus, Swains (Arctic horned owl).
Nyctea nyctea, Linn. (snowy owl).
Burnia ulula caparoch, Mul]. (hawk owl).

ORDER COCYGES.

Ceryle alcyon, Linn. (belted king-fisher).

ORDER PI0L

Dryobates villosus leucomelas, Bodd. (northern hairy woodpecker).
" pubescens, Linn. (downy woodpecker).

Picoides Arcticus, Swains (Arctic three-toed woodpecker).
" Americanus, Brehun (three.toed woodpecker).

Ceophloeus pileatus, Linn. (pileated woodpecker).
Colaptes auratus, Linn. (flicker, high-holder).

ORDER MAOROOHVIES.

• Chordeilles Virginianus, Gmel. (night hawk).
Trochilus colubis, Linn. (ruby throated humming bird).

ORDER PASSERIR.

Contopus borealis, Swains (olive-sided fly-catoher).
Empidonaxflaviventris, Baird (yellow-bellied fly-catcher).

"é pusillus, Swains. (Little fly-catcher).
" "9 trailii, And. (Traill's fly-catcher).
". Minimus, Baird (least fly-catcher).
" Eammondi, Xanthus (H1ammond's fly-catcher).

Otocous alpestris, Linn. (horned lark).
Perisoreus canadensis, Linn. (Canada jay.)
Corvus corax sinuatus, Wagh. (raven).

" Americanus, And. (crow).
Agelaius phoeniceus, L. (red-winged blackbird).
Scolecopphagus Carolinus, Mull. (rusty blackbird).
Coccothranstes vespertina, Coop. (evening grosbeak).
Pinicol4 enucleator, Linn. (pine groebeak).
Loxia lencoptera, Gmel. (white-winged eross-bill).
Acanthis linaria, Linn. (red-poll).

pnuas tristis, Linn. (goId finch).
rnus pinus, Wils. (pine finch).

lectrophenax nivalis, Linn. (snow bunting).
Galcarius lapponicus, Linn. (Lapland longspur).

" pictus, Swains. (Smith's longspur).
Zonotrichia lecophrys, Forst. (white-crowned sparrow).

"4 albicolls, Gmel. (white-throated sparrow).
Spizella monticola, Gmel. (tree sparrow).

" socials, Wils. (ohipping sparrow).
Junee hyemalis, Linn. (anow.bird).
Ateloptza fasciata, Gmel. (song sparrow).
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Melospiza lincolni, And. (Lincoln's sparrow).
" Georgiana, Lath. (swamp sparrow).

Passerella iliaca, Mers. (fox sparrow).
Petrochelidon lunifrous, Gray (cliff swallow).
Chelidon erythrogaster, Bodd. (barn swallow).
Tachycineta bicolor, Vieill (white-bellied swallow).
Clivicola riparia, Linn. (bank swallow).
Ampelis cedrorum. Vieill (cedar bird).
Lanius borealis, Viell (northern shrike).
Viree olivaceus, Linn. (red-eyed vireo).

" gîlvus, Vieill (warbling vireo).
Miniotilta varia, Linn. (black and white warbler).
Relminthophila ruficapella, Wils. (Nashville warbler).

"i celeta, Gay (orange crowned warbler).
" perggrina, Wils. (Tennessee warbler).

Dendroica carulescens, Gmel. (black throated blue warbler).
"i coronata, Linn. (myrtle warbler).
"i maculorsa, Gmei. (magnolia warbler).

,Siriata, Forst. (black pole warbler).
" palmarun, Gmel. (palm warbler).

Seiurun noveboracensis, Gmel. (water thrush).
Sylvania pusilla, Wils. (Wilson's warbler).
Setophaga ruticilla, Liznn (redstart).
Anthus Pennsylvanicus, Lath. (pipit, titlark.)
Sitta Canadensis, Linn. (red-breasted nuthatch).
Parus Hudsonicus, Forst. (Hudson's chicadee).
Regulus satrapa. Licht (golden crowned licht. Golden crowned kniglet.)

" calendula, Linn. (ruby-crowned kniglet.)
Turdus ustulatus swainsonii pallasii, Cab. (olive-backed thrush).
Merula migratoria, Linn. (robin).
Without doubt there are many birds which breed in this region that.have pot

been included in the above list. Only those species as to whose identity no reaaon-
,able doubt exists have been admitted.

LIST OF TREES IN THE MACKEàTZIE RIVER BASIN.

1. Populus tremuloides, Michi. (aspan) -On dry soil throughout the whole region
2. Populus balsamifera, Linn. (balsam poplar)-Chiefly on islands in the

valleys of the great rivers of the region. This tree attains a great size in the valley
of.the Peace, Liard and Mackenzie Rivers:

3. Pinus Banksiana, Lambert (scrub pine)-Abundant on dry, sandy or rocky
soil throughout the whole country, except the headwaters of the Athabasca and
Peace Rivers, and extending north to the Arctic circle. This is the " red pine "
spoken of by travellers. North of Carleton and in tho valley of the Athabasca it je
often found nearly two feet in diameter.

4. Pinus Murrayana (black or sugar pine)-Aong the base of the Rocky
Mountains at the head of the Peace and Athabasca Rivers and in northern
British Columbia west of the mountains. Trees generally small.

5. Pina alba, Link, (white spruce)-This tree constitutes the bulk of the sub-
arctic forest, and in the valleys of the rivers and other suitable localities attains a
large size. This is the timber tree of the whole Mackenzie River Basin, both east
and west of the Rocky Mountains.

Picia nigra, Link (black spruce)-With the preceding but a much emaller tree,
Ilt is generally in oompany with larch or tamarack.
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8. Abies balsamca, ]Miller (Canada balsam fir)-Mixed with black and white
spruce in the sub-arctic forest. Of little value for timber.

9. Abies subalpina, Engelm (mountain balsam)-In the Rocky mountains, and the
more elevated foothills on the Athabasca and Peace Rivers.

10. Larix Amenicana, Michx. (tamarac)-Common in swamps and wet woods
extending northward to near the Arctic circle. Timber seldom of any size.

11. Betula papyrifera, Michx. (canoe birch)-Generally abundant throughout the
whole forest region, but seldom of large size owing to the demand for bark to make
canoes. In the Mackenzie River Basin, the Indiana and Half-breeds make large
quantities of excellent syrup from the sap of this tree, but no sugar, as the syrup will
not crystallize.

Dwarf birch, alders and willows are common everywhere and cover marshy
tracts to the south in the barren grounds; they take the place of the spruce and
other trees. Moose and cariboo feed on their leaves ana twigs.

SENATE COMMITTEE ROOM,
OTTAWA, lth April, 1888.

SIE,-I am requested by the Committee to ask your snswers to the list of ques-
tions sent you by this mail, and also to ask you whether you are willing to be orally
examined upon them after they are read to the Committee. I have also to request
that you will particularly furnish to the Committee information regarding the navi.
gation of the sea coast adjacent to the mouths of the Mackenzie River, and more par-
ticularly the sea coast westward to the Behring Straits. Also your opinion regard-
ing the possible navigation by sea-going steamers passing through Behring Straits
and through the Polar Sea to the months of the Mackenzie and up that river, giving
al possible information regarding the sea animals and sea fish of that region, and
your estimate of the possible trade accruing to Canada if the navigation of the Mac-
kenzie is demonstrated for sea-going crafts and such navigation con be connected
with Behring Straits. Your early answer to this communication will very much
oblige. I am, air, yours very truly,

JOHN SCIIULTZ,
Chairman.

J. B. HUBLBERT, Esq., LL.D., Ottawa, Ont.

COMMUNICATION PROM J. B. HURLBERT, M.D., LL.D.

MAolcEzrE's DIsoVERy OF THE RIVER NOW BEARING HIS NAME.

Mackenzie's winter residence was at Fort Chippewyan, on the Athabasca Lake
(latitude 5E°, and longitude 111 west). Ie started on the 3rd June, 1789, in a
bark canoe with five men and two squaws, wives of two of these Indians and a small
canoe under the charge of a Chippewyan chief and his two wives. He reached
Great Slave Lake on the 9th June. Here he was delayed from various causes for 20
days. On the 27th he commenced the descent of this noble river, which he says bas
a course unbroken by rapide or falle of nearly 800 miles. He advanced so rapidly
that on the 10th July he arrived at an Eskimo encampment. On the 12th July he
came to the Arctic Sea, of which the Indians knew nothing except that on it the Eski-
mo killed large fish. The next day those large fishes, which proved to be whales, were
seen disporting themselves, and Mackenzie ordered hie canoe in pursuit. Having
ventured beyond the islande he was overtaken in a storm and regained Whale Island
with much difficulty. The tide was 18 inches. On the 16th July, 43 days after

.eaving Fort Chippewyan, he commenced bis homeward voyage, and on the 12thb
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September reached his winter quarters at Fort Chippewyan, 101 days from bis leav-
ing. In 1825 Sir John Franklin went from Great Bear Lake down the Mackenzie
RZiver and west to Return Reef (lat 70° 43'; long. 152° 14' west.)
Franklin expected to meet Captain Beechy in the " Blossom " at Point Barrow.
Captain Beechy had entered Behring Straits, and by his boats had explored the
coast considerably beyond "Icy Cape" of Captain Cook as tar as Point Barrow
(lat. 71° 38', long. 156° 15' west) 160 miles west of Return Reef, but Franklin and
Beechy did not meet. Franklin reached Beechy Point, (long. 150° west) and the
" Blossom " reached Iey Cape, and. her boats one degree farther. On the first June,
1837, Thomas Simpson left Fort Chippewyan for Point Barrow, the most northerly
part of North America, west of Mackenzie River (lat. 72°, long. 1560) in two smali
sea boats and a small luggage boat. He reached the ocean on the 9th July (lat.
68° 49j', long. 136' 37'). On the 27th July, Thomas Simpson reached " Boat Ex-
treme " (lat. 71° 3', long. 1540 26') where he left his boats and undertook to com-
plete the journey on foot. some 28 or 29 miles to Point Barrow. The party oonsisted of
five men. He reached Point Barrow on the 3rd August, 1837, and started on his
return the next day. The land along the coast from Mackenz e River to Point
Barrow was low and the water only from one to three fathoms in depth. The tides,
semi-diurnal, 15 inches, coming from the west, and the bottom sandy or rocky. To the
easet tho tides were only 8 to 9 inohes. They crossed nuny salt oreeks towards Point
Barrow and many rivera of good size. The natives were well provided with seal
skins and whalebone. Many whales were seen and seals everywhere, sporting in the
ice. Reindeer were numerous. When he came to the coast which trended to the west
the sea was free from ice, and the Eskimo told Simpson that the se was open alk
along to the west. To the north many icebergs were seen and numerous whales and
seals, and the Eskimo were well clothed in seal and reindeer skins. High water wus
from one to two o'clock a. m. and p. m. Driftwood was found ut the mouth of the
large rivers and pitch at places on shore. After his return, Simpson makes these
remarks: " The sea was clear and navigable by ships during the summer months;
the long, rolling swell which we encountered on our return and the view obtained
from the mountains furnished tolerable proof of this. Reindeer, Arctic foxes, one or
two kinds, seals, white owls, snow bunting, grouse and varions well known species
of water fowl were noticed." In 1825, Dr. Richardson with Mr. Kendall and tive or
six seamen were sent to examine the couat between Mackenzie River and Copper-
mine River. lie reached the mouth of Coppermine River on the 8th Aunust (lat.
67° 58', long. 1159 18' west). He found the tides at first not over 15 inches and
farther est 7 or 8 inches. The water along the shore was not more than two or
three fathoms deep; the coast mostly low. Re saw whales off the coast (lat. 71°,
long. 129°), and at Cape Bathurst white whales and some black ones of a large size.
The beach here was bold. July 19th, a thunder storm occurred. He passed bitumi-
nous shale cliffs on fire here as at other points of the coast. The air was hot from
the burning shale and from it much alum had been formed. The interior seemed
level, abounding in lakes; the soil clay, and tufts of beautiful flox were soattered
over the waste. The reindeer were numerous. The so abounds in molusco and
many black whales were again seen, also king ducks, eiders, snow birds, hawks and
large moths. Many Eskimo huts were passed. The cliffs (lat. '0°, long. 125° west)
were slate, clay and bituminous alum,-slate 600 feet high. We passed a river (lat.
700, long. 125°) which we named " Wilmot Horton," filled with driftwood piled on
the shores at its mouth, which seemed to prove that it flowed through a wooded
country. July 26, 1826, bituminous shale again on fire. We found a nest of a snow
bird with four young ones in it. The common killewake found in great numbers.
Limestone clifis seen day after day. The country at Lake Lyon (lat. 70°, long. 121°)
presents a surface varied by gently swelling eminences covered with a grassy sward.
The rocks were clay, slate and limestone, in nearly horizontal strata. Killed a deer.
Saw large logs of drift timber. Temperature 35° to 50° Farh. July 28th (lat. 699>
20', long. 120 20'), the tides had never been more than 18 inches, but here and at
another place the sea wrack and linos of drift timberindicated a washing of the sea
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to the height of 20 feet, probably from the north-west winds driving into funnel
shaped bays. Soil-clay and limestone gravel. Tide-seven inches in the morning,
eleven in the evening. Killed a fat reindeer. August 2nd-Thermometer 340,
usually 40'. Eskimo storehouses made of wood were noticed. Limestone rocks.
Ducks were seen the size of the northern diver. Many deer were also
seen (lat. 6b° 11', long. 1140 54'.) Thermometer 86' . in the sun.
8th August-Reached the mouth of Copper Mine River (latitude 510 58ý,
Long. 115' 18') Dr. Richardson remarks that if a steamer were to run here fire-
wood could be got on this coast sufficient for her.daily consumption, and near Bab.
bage River, west of Mackenzie River, tertiary pitch coal exists of excellent quality
in extensive bedo. Dr. Richardson found 170 phbnogamous plants, those having
visible flowers. The cruces, bents (a wiry grass) and rushes constitute one-fifth of
the whole number on the coast, and the grasses and bents cover more ground than
all the rest of the vegetables. The cruciferous or crest-like tribe are one-seventh of
the species, and the campana, bell like flowers, are nearly as numerous. The shrnbby
plants that reach the coast are the common juniper, two species of willow, dwarf
birch (betula glandulosa) the common alder, the hippophae, the gooseberry, the red
berry (arbutus uva ursi) Labrador tea, Lapland rose, (Rhododendron lapponicum,)
the bog whirtleberry, a grey berry (campetrum negrum,) the kidney leaved oxyria
grows in great abundance. Alpine bistort and some other plants, also white spruce
fir, black spruce and canoe birch in sheltered places. The appearance of whales on
the northern coast nearly midway between the nearest passage in Behring and Bar-
row Straits (lat. 74°, long. 800 90') upwards of a thousand miles distance from
either, affords, Dr. Richardson says, subject for interesting speculation. Are there
at al seasons large spaces of open water in the Arctie Seas, for whales must come to
the surface to breathe, or do these animals travel from the Atlantic to the Pacifie
immediately on the breaking up of the ice off Cape Bathurst, (lat. 71°, long. 128<)
and so early as the first of July ? We lost them as we approached Coppermine River,
and met with more ice. These were Arctic whales and would not go into southern
sea".

Dr. Richardson started to ascend Coppermine River on the 9th August, 1826,
and reached Fort Franklin, Great Bear Lake, on the 1st of September, having travelled
by sea and land 1,980 miles in 71 days. In ascending Coppermine River, Dr. Rich-
ardson says, the firet 40 miles were full of rapide flowing over uneven stony beds
between precipitous rocks. The river is impracticable except for boats drawing a
few inches, and then muet be carried considerable distances. He took Col. Pasley's
canvas boat but soon left it. The temperature at sunset was 62°. He saw small
herds of reindeer, passed stunted spruce fir, and encamped llth August among small
pines (in lat. 670 34'); saw many grey mormots. The corvus canadensis (whiskey
jack) visited us. On the 13th we left Coppermine River to go direct for the north-
est arm of Great Bear Lake. The rocks were old red sandstone, clay, slate and
green atone. We passed scattered and thin clumps of pine ; saw wolves in the
mountains. Temperature was 53°. Sand fies were troublesome. 14th Augut-
*eaw partridges (lat. 67° 10') and met with wooded valleys. Saw much wood in the val.
leys far to the west. Bog whirtle berries were found in abundance. From the height
of land between Coppermine River and Great Bear Lake we had an extensive view
of a lower and well wooded country. Walked fourteen miles that day. 16th August
-Breakfasted in a convenient clump of wood aud found a profusion of whirtle ber-
ries. 17th August-Indians came laden with tongues, fat half dressed meat, and we
killed two deer. There were pine trees in clumps on Dease River
and the valley to the north was well wooded. We found whirtle
berries of a finer flavor than before. 18th August-Passed over rising
gr.und covered with white spruce. 19th August-Made a raft of dry wood.
Breakfasted on carp. 20th August.- Our nets yielded 17 pike, carp and
whitefish. Rat the flesh of the musk ox, fat and juicy of a high musk
flavor. 21st August-Our nets yielded 15 fish, enough for breakfast, and the Indians
brought ns meat and whirtle berries. The height of Great Bear Lake above the sea
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is about 200 feet. Chippewyan and Great Slave Lake have some portions of the
bottom below the sea. We sounded Great Slave Lake with 65 fathom lino (390
feet) without reaching the bottom. The length is 150 geographical miles, and the
breadth 120 miles: or 172 and 138 statute miles. Its waters are transparent and of a
blueish color like the great lakes of the St. Lawrence; its heigbt above the Mackenzie
ut Fort Simpson is 150 feet.

Dr. Richardson met with wooded valleys and had fish and meat of the deer every
day, occasionally partridges and musk ox one day. The temperature was 530 and
620 in the evening at sun-down.

I bave examined the narratives of all the explorers of the coasts of the Arctie
Sea from Behring Straits to the Mississippi or Churchill River, a distance of 3,000 or
4,000 miles, without following the sinuosities of the coast.

Behring Straits.-Deschnew, a Russian, sailed through Behring Straits in 1648,
81 years before Behring. Behring's firet voyage was in 1729; his second in 1740.
" The Blossom," Captain Beechy, in 1837, sailed through Behring Straits. The Admi-
ralty surveying party surveyed from the straits to 350 miles east of the Mackenzie
River. As far as 70 miles from the mouth of Mackenzie River the depths of the
Arctie Ocean are given in fathoms at 12 to 35 ; from 10 to 20 miles from the shore,
at two and three quarters to 15. Hershel Island (longitude 139 degrees), from 30 to
59, and at 60 miles from the shore ut 69 ; ton miles from the shore 4 to 6; at
Return Reef from three to four and a hali; Beech Point (longitude 150 degrees)
from one to four; Cape Halkett (longitude 152 degrees), three and half, and abont
the same to Behring Straits; Behring Straits, 22 to 55. The United States steamer
" Rodgers " in 1881 (in latitude 73ï degrees, longitude 172 degrees west), 560 miles
,xorth of Behring Straits, fouud a depth from 24 to 27 fathoms. East of Mackenzie
River, along the coast, from 3 to 6 fathoms, and ut 6e to 70 miles from the shore,
18 to 29 fathoms. I have not found a record of any sea.going vessel going up
Mackenzie River, but that the Arctic Ocean is open for several months in the summer
we may infer from the testimony of Arctic explorers. The American whalers made
voyages every year to the Arctic Ocean, off Mackenzie River, a quarter of a century
mgo. Franklin and Simpson found a heavy swell from the north indicating an open
sea. Dr. Richardson inferred there was an open sea, from the whales in great
numbers being in the seu, as they must corne constantly to the surface to breattte.
Commander Maguire passed through Behring Straits to Point Barrow. Captain
Collinson was 50 miles off Mackenzie River.

Currents tn the Arctic Oeoa -Drift wood was found on the shores of Spitzborgen
thick as a mizon mast of a ship and 70 feet long. Some thrown up 16 to 18 feet
During sumumer the prevailing currents north of Spitzbergen and along its shores are
from the north or north-east. Sir Eidward Parry attained latitude 82 dogrees 45'
and found a southerly drift; saw drift wood in great abundance on the northern
shores of Iceland. le thought it might come from the Obi or other large Russian
rivers. In 1608 Henry Hudson, being north of the Goose Coast, was drifted north-
ward. Dr. Kane says Mr. Morton's narrative, as to currents from the south.weet,
harmonizes with the observations of his party that the melted snow upon the rocks,
the crowds of marine birds, the vegetable lite and the rise of the thermometer in the
water indicated a milder climate near the pcole. " May it not be," he asks, " that the
Gulf Stream traced to Nova Zembla (latitude 75 degrees) is deflected around the
pole?" Mr. Morton found much grass beyond latitude 81. Commander Maguire in
making his way north-east fromu Behring Straits to Point Barrow found his progres

greatly aided by the current from, Behring Straits. The current accordingto goneral
testimony sets to the north. There is a strong current to the north in Behring
-a. The current sets eastward from Behring Sea to Coppermine River, say 2,Q00
miles. At 50 miles off Mackenzie River, Captain CAlinson found the current so stroug
that with the bouts going ahead ho could not at times prevent his ship from being
turned around; in Bellots Straits, McClintock had to contend with tides like a mill
stream at the rate of seven miles an hour. The current from the west in the Gulf
of Boothna wus four miles an hour. From the direction of the currents in the Polar
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Seas, Arctic navigators have inferred that tbe tropical streams passing north-east-
wards along the coasts of Norway and through Behring Straits, continue around the
Arctic Ocean until their motion is spent and that the sea nearer the pole ie an open
se. The currente, too, coming from the north in many parts of the Arctic, are
warmer than the waters farther south.

Barren Ground&.-We have on the North American continent foreste, prairies,
and barren grounde, each ol which has its peculiar physiognomical character. The
forests extend from the Atlantic to the prairies. To the north and north-east of
these woodlands are the barren grounds on the shores of Hudson Bay. These reach,
Bays Sir John Richardson, from the 60th or 61st parallel to the extremity of the
continent, but narrowing towards the north-westward. From the 92nd meridian its
eouthern limit runs in a north-west direction to the 120th meridian at latitude 67
degrees to the northern shores of the Great Bear Lake. Further to the west the
barren grounds form a border to the Arctic Sea of greater or less breadtb, according
to the northerly prolongation of the promontories. The southern limite throughout
are nearly coincident with the Arctic circle, a little north of the isothermal of 63 for
July, extending to Behring's Straits, but clumps of spruce-fir (the species Sir John
Eichardson says are doubtful), the usual outliers of the forets are found on the
barren grounds, yet Sir John Richardson describes even these barren grounds as
covered with a dense carpet of the cornecularis, tristis and many other plante, a dozen
at least, to the shores of the ocean. There are stumps of trees solitary and grouped,
the size not named, and clumps of living trees on sheltered banks of rivers. On the
sea coast even there is a good growth of grasses, twelve varieties are named, such as
elymus mollis, campacta and several poae, varieties of our June grasses and the
Kentucky blue grass. learne in his two expeditions, 1769-70, to discover Cop-

mine River, records fine weather from the tith to the 9th November, and again in
mber llth and 12th. He found deer plentiful; éwans, geese and partridges;

killed three musk oxen. He gives the following list of animals west of Hudson Bay in
the barren grounds :-Foxes plentiful, of various colore which prey upon rabbits, mice
and partridges; lynx, polar bear, black and grizzly bear, and wolverine as far north
as Coppermine River. Otters plentiful to latitude 62, north of Churchill. Jackash,
the lesser otter; common marten, ermine or stole, muskrat, porcupine, hares, numerous
to latitude 72. flearne names rabbits in another place. Squirrel plentiful in wooded
parts. Grcund squirrels plentiful to latitude 71, and large as the Amorican grey
aquirrel. Mice, frogs and insecte in great plenty. In Hudson and Arctic Sea are
walrus or sea horse; the whole coast of the Hudson Bay being alive with them.
&als more to the north, sea unicorne in the straits. Black whale, white whale and
salmon numerous, some seasons, and kepling, shell fish ; birds numerous. Eagles,
several kinds, hawks of various sizes and plumage; owls, white, grey and mottled,
ravens, American crows. Woodpeckers, grouse, buffalo grouse, sharp tailed grouse,
wood partridge, willow partridge, rock partridge, red breasted thrush, grosbeak
anow bunting, lapland finch, larks, titmouse, Hudson Bay black cap, swallows and
martens, whooping crane, brown crane, bitterns, curlews to latitude 72, jackenipes,
red godwits, spotted godwits, sandpipers, plovers, hawk eye, sea pigeons, northern
divers, black throated divers, white, grey and black gulls, black heads (gulls), peli-

ans, goosanders, shell ducks, swans, geese (ten varieties) horned wavies, laughing
geese, eider ducks, dunter goose and ducks of varions kinds.

Vegetables.-Gooseberries, cranberries, heath berries, currants, red and black,
juniper berries, strawberries, eye berries, blueberries, partridge berries. Mosses,
grasses of several kinds. Trees: pine, juniper, poplar, creeping birch, willow (dwarf);
birch plentiful; pines, larch and poplar. Birch grow to great size further westward.
Aider. Sir John Richardson says stumps of large trees are found and he saw large
forests in the distance, but could not at that late season turn aside to examine them.
The committee can judge from these statements whether the name " barren ground "
is mot a misnomer. It should at least be qualified. I know of no region of equal ex-
tent in any part of the globe similarly situated which is euch a land of desolation as
that part of the Dominion has been represented.
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I may give a few facts in reference to climates further west. The summer is
long enough and warm enough at Fort Norman, latitude 65 degrees, to ripen barley.
The summer temperature at Fort Yukon, latitude 67, is 59 deg., 7 min. That of
London, England, being 61, only one degree and three minutes higher. But the
July at Fort Yukon is 65 deg., 7 min. and that of London 62 deg., 4 min., three de-
grees lower than Yukon. The mouth of the Mackenzie River, latitude 68 degrees,
49 min., is only one deg., 49 min. north of Yukon, and the summer of the shore of
the Arctic Ocean is long enough for water fowl, as geese and ducks, which resort to
it in enormous numbers, to pair, lay their eggs, batch and allow the young time to
feather sufficiently to fly south, which time oould scarcely be. less than five months.
The summer at Fort Simpson, latitude 51-61, is 59 deg. and 5 min.

In Captain Back's narrative of 1833 te '35, in the barren grounds, in describing
his discovery of Thlewee-choh, fish on Back's River, I find the statements that the
laughing goose breeds on the coaste and islands of the Arctic Sea north of latitude 67
degrees (p. 505); that the snow goose breeds on the coast of the Arctic and on Mel-
ville Pennsula, latitude 67 deg. to 70 deg. In going north in the spring it reaches
the 54th parallel on the lth of April, the 57th parallel on the 25th of April and the
64th on the 20th of May, and its breeding station, in latitude 69 deg. by the begin-
ning of June, and breeds in the Peninsula of Melville (lat. 67 to 70) and Boothnia
(lat. 71 to 72 degrees). It lays three or four eggs (p. 516). The Brent goose is
found on Parry's Island (lat. 74-75) (p. 518), and the mnsk ox in lat. 81.

Whales in the Arctic Sea.-W hite whales (delphinapterous calodn)-Arctic whales
abound in Behring and Okhotsk Seas and ascend Yukon River 700 miles. They are
16 feet long and yield 80 to 100 gallons of oil, Lesides the more valuable head oil.
Secondly, norwhals are abundant in the Arctic ocean ; they are from 10 to 14 feet
long, have a black tuck 8 to 10 feet long. Third, Greenland and bowhead or polar
whale are found from Nova Zembla to the east coast of Siberia. An ice whale also
found in Okhotsk Sea. There are four kinds; the first brown color, yields 200
barrels; the second black, 110; the third, 75; and the fourth, called poggy, 20
barrels. The bowhead are the most valuable of the whalebone whales, because it
yields so large an amount of oil and whalebone; is more than 50 feet long. One
caught, 45 feet long, yielded 60 barrels of oil and 1,050 bis. of -bone. The food
of the bowhead is the floating animal& called " right whale feed " or " brit," a
winged pteropod mollusk flowing in great masses in the northern sea. Walrus are
found in the Arctic north of Behring Straits as far iaorth as ships have penetrated.
One 12 feet 3 inches long, weight 2,250 lbs. The harp seal is an Arctic seal; the
winged seal almost exclusively Arctic. The hooded seal is also an Arctic seal,
found in Melville Bay, most northern part of Baffins Bay.

I have not found any record of salmon having been discovered either in the Aretie
ocean or Mackenzie River unless the inconnu, the unknown fish, be a salmon. It has
the habits of a salmon, resembles it in appearance, and descends the Mackenzie to
the ocean. We know that the salmon is found in enormous numbers on the western
shores of Hudson Bay, and in the rivers emptying into that bay. The Atlantic
salmon too, ascend the St. Lawrence to the head of Lake Ontario and go up the
rivers and small streams falling into that lake.

Answers from Dr. HUnLBIRT.
2nd Question:-A. I find from the aecounte of Mackenzie, Richardson,

Franklin, Simpson, &c., that the Mackenzie River is navigable from Great Slave
Lake to the Arctic for large vessels more than 1,000 miles, and 1,200 to 1,300 from
the rapids on Slave River. The Mackenzie, from Fort Simpson, is from two to three
miles wide; current three or four miles an hour.

3rd Question:-A. Have no personal knowledge of the tributaries of the Mack-
enzie. A railway to connect Fort Simpson with the C. P. R. would give access to
aIl the Mackenzie valley and to the Arcti" Sea.
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4th Question:-A. Sir J. Richardson gives the height of Great Bear Lake as
200 feet above the ocean; the fall to Mackenzie River 150 feot ; its length 150
geographical (172 statute) miles, and its breadth 120 geographical (or 139 statute)
miles. He tried to fathom Great Slave Lake, but a lino 65 fathoms did not reach
bottom.% Great Slave and Athabasca Lakes have some portions of thoir bottoms
like the great lakes of the St. Lawrence, below the level of the ocean. Steamers of
any size could navigate those three lakes.

5th Question :-A. The Arctic sea coast was thoroughly explored from Point Bar-
row, and overi from Behring Straits, to the mouth of Coppermine River by Franklin,
Richardson, Simpson and others, a distance of 2,000 miles. The sea is shallow near
the shore, two to three fathoms only. In my letter to the Committee I have given
the depths from the Admiralty surveys. No harbors were found on all that Coast.
No detinite information of the depth of water in the mouths of the Mackenzie River
given in the explorera' reports; but the western outlet is well spoken of. In my
written communication I have given facts to show that the Arctic Sea is probably
open (except near the coast) the whole or most of the year. No doubt steamers
from the head of the Mackenzie River at Fort Simpson, to its mouth, would find open
water long enough to allow them to descend to the ocean, fish for two or three months
and return. Small steamers would be best.

12th Question :-A. Vessels of large size can navigate Mackenzie River from
Fort Simpson to its mouth (800 miles). The river is deep and the fali for the 800
miles about 50 feet, without rapide or falls.

13th Question: -A. 190 miles long and 30 wide, very deep. The surface 500
feet above the sea; some parts of the bottom below the level of the sea. Salt in great
quantities which can be shovelled up; also gypsum; timber of good size on the south;
abounds in fish, white fish and trout.

14th Question :-A. Great Slave Lake is also very deep water, transparent, and
of a bluish color, like the water in the lakes of the St. Lawrence, same kind of fiah
as in Lake Athabasca.

15th Question:-A. Great Bear Lake, 170 miles long, 140 broad, very deep, 200
feet above the sea level; same kind of fish as in the Athabasca and Great Slave Lake
and also a salmon-the inconnu.

17th Question :-A. Vessels of great sizo can ascend the Mackenzie River from
inside the mouths-of these I have no deflnite information-from June until Oatober
according to the explorera' accounts.

19th Question:-A. I have given in my written accunt all I can gather from
the explorera.

20th Question:-A. Rivers :-The Mississippi or Churchill. The Doobout
emptying into Chesterfield Inlet, and several sm.aller ones.

Lakes:-Deer Lake, Wollaston, Doobout, and numerous smaller ones. Little
is known of themr.

21st Question:-A. Snow.falls always light inland, in high latitudes; and not
more than 3 feet in Mackenzie Valley. Rain, too, light in Mackenzie region, but
heavier to the east and north-east of it.

22nd Question -A. Have never seen any definite information, and give no
credit to the reports.

21th Question :-A. The barren grounds, if there are any west of Hudson Bay,
extend from 60 or 61 degrees, north latitude, skirting the shores of that bay and the
Arctic Coast to Behring Straits, lying north of the isothermal of 63 degrees for July
marked on the larger map.

25th Question:-A. See my description of themr in the written report.
26th Question:-A. The polar limita of the potato are beyond those of barley in

Scandinavia. Turnips go to even a bigher latitude than the potato. Barley at .70
degrees, north latitude, in Lapland ; 67½ to 68 degrees in Northern Russia, and 68
degrees farther east. lu the Mackenzie Valley it ripons well at Fort Norman, lati-
tude 65 degrees, which is 400 miles north of the Orkneys and of Stockholm, the
capital of Sweden, and 350 miles north of the capitals of Norway and Rusia. It
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ripens 5 degrees farther north than wheat. It will ripen in 90 days in these high
latitudes.

27th Question:-A. In Norway wheat ripens as high as latitude 64 degrees, and
in Sweden at 62 degrees, it falls to a lower latitude to the east. Sir J. Richardson
says : " Wheat is grown with profit at 60% degrees on Great Slave Lake, and Bishop
Taché found it growing at latitude 62 degrees on the same lake. ln.the interior of
the continents it will ripen in a summer temperature at 60 degrees with one month
at 63 degrees. In England it ripens in a summer temperature of 60 degrees, and at
Kasan in Russia (latitude 56) at 60 degree 9' ; on western coasts, as at Aberdeen, it
ripens in a summer of 57 degees with one month at 58 degrees. A summer of 60
degrees to 62 degrees is the most favorable climate.

28th Question:-A. Indian corn. Sir J. Franklin found it at latitude 54
degrees on the Saskatchewan and Macoun on the Peace River (latitude 56 degrees
12'). It will ripen in a summer of 65 degrees with one month at 67 degrees. It
requires 7 months to ripen in its native climates, but bas adapted itself to the shorter
summers of the north, ripening in 60 days, but is exacting in requiring a high tem-
perature-65 degrees (Fabrenheit) at least.

29th Question:-A. Early in May, 15th to 20th in Peace River. Indian corn
later.

32nd Question :-A. Wheat, 100 days; barley, 40 days; rye, 90 days; oats, 100
days; potatoes, 100 to 120 days; turnips, 100 days; Indian corn, 60 to 90 days ;
strawberries early in June; Gooseberries later; raspberries in July; brambles in
August.

33rd Question :-A. High temperature. Fort Simpson, latitude 62 degrees
nearly ; summer, 59½ degrees; July, 63 degrees. Lake Athabasca, July, 63 degrees.
Peace River (Fort Vermillion) summer, 65 degrees; July, 67 degrees. Yukon
(Fort) latitude 67 degrees, 59J degrees; July, 65 degrees 7 minutes.

36th Question - A. The effect of cultivation, and especially of under-draining,
will make these localities less liable to frosts.

38th Question :-A. Generally fair with frosty nights.
39th Question :-A. Upon plants, annuals, sown in spring, the frosts of winter

can have no effect, but those frosta pulverize the soil and prepare it for the seed.
40th Question:-A. Through all the country east of the great lakes of the

Mackenzie River system, the grasses are like car June grass and the blue grass of
Rentucky (poa compressa). The prairie grasses have a most tenacious hold of the
soil until broken up, and are then incapable of reproduction, and therefore not
adapted to cultivation. The region of the cultivated grasses is identical with that
of the summer rains, roughly sketched in the temperate zones by the presence of
forests, hence the vast areas of the Western States are unfavorable for pastures and
meadows. The Dominion embraces the chief pasture and meadow lands of North
America, and these, with their accompanying flocks and herds, are of more import-
ance than wheat lands.

41st Question :-A. Not in what has been called the barren grounds, at leat
I have found no mention of it, but grows in all the regions west to low down the
Mackemzie Valley.

44th Question:-A. The entire area is fit for pasturage, as the native grasses
grow over the whole country, even to the shores of the Hudson Bay and Arctie
oean, and down the Mackenzie to the sea. All the regions in the valleys of the

Mackenzie and its tributaries are fit for the production of the hardier grains, with the
usual exception of mountainous regions and rocky and low, damp sois; but thes.
are not large, the country being chiefly contained in the valleys of the great washes.

46th Question :-A. The climate is most favorable for the great staples of th
temperate zone, not varying much from 60 to 67 degrees of Fahrenheit. The
higier temperatures of the Western, Middle and South-Western States are destructive
Of these food plants, or very uniavorable for them. Hence the greater pro-
ductiveness of all the graine, grasses, &e., and root crops in the middle andhigher
temperate zones. Our North-West Territories lie in the regions of aummer raina

2771

51 Victoria. Appendix (No. 1) A. 1888



51 Victoria. Appendix (No. 1.) A. 1888

and moderate summer temperatures, in contrast to the deficient raine or none at all,
and the higher temperatures, in the agricultural months, in the Territories and
States to our south.

46th Question :-A. I have not found any record of such insecte.
47th Question:-A. I have records of rain-fail and temperatures of many localities.
48th Question:-A. Yes; great. Of the North-West lakes I cannot speak from

personal knowledge ; but of the effects of lakes and rivers in Ontario and Quebec, I re-
collect many instances where the autumn frosts have been two and even three weeks
earlier, inland, than near the lakes and rivers. In early summer, from the waters
being still cool, they have not any visible effect.

49th Question:-A. The prevailing winds are south-west in summer except on
the coaste of Hudson Bay and the Aretic. The Chinook winds are also from some
point near the south-west. These winds are of course the cause of a milder climate
towards the western coast.

5 1et Question:-A. Have given answers in other places to this question.
52nd Question:-A. In summer horned cattie and sheep would find very good

pastures on the greater part of what is called the barren grounds.
53rd Question :-A. There are two kinds of cariboo or reindeer. Those in the

barren grounds are the smaller, and the smallest of all the deer tribe-musk ox also
on the barren grounds.

Moose and elk are the same, mostly in the Peace River country; formerly found
in the wooded country, from the Atlantic to the Rocky Mountains, and in the moun-
tains. The names of the other animals given in my written communication.

54th Question .- A. These are all found in the barren grounds. I need not refer
to other localities, as those botter qualified than I am have named them.

57th Question:-A. The chief fish are the whitefish, salmon trout, grey trout,
sturgeon pike (the jack fish) perch, eels.

58th Question :-A. Captain Healy, of the cruiser " Oorwin " (steamer) went in
1885, through the Behring Straits to the Arctic. He names a whaling feet of 42
vessels. 83 went into the Arctic, 18 of these vessels were from New Bedford; they
caught 122 bowhead and 23 right whales. San Francisco fleet caught 100 bowhead
and 12 right whales-257 in ail, and one vessel not included.

Of whales in the Arctic off the coast from Behring Straits to Coppermine River
(longitude 115° W). There are named by Arctic explorers white and black whales,
norwhal, greenland, bowhead (four kinds); seals, salmon in the Coppermine and
Back or Great Fish River; salmon also in great numbers on the west coast of Hud-
non Bay.

59th Question:-A. Fort Simpson (latitude 60°) would seem the best starting
point, and a railway to that would give easy access to all the Mackenzie valley, and
to the Aretie fisheries.

-60th Question :-A. Yes.
62nd Question:-A. The northern limit of forests in North America ie near the

isothermal of 63 for July, which would go nearly to the Arctic Bea north.west of
Hudson Bay. East of the mountains on the watershed are spruce; poplars (populous
tremuloides) on the dry ground; balsam poplar on damp lands, of great size on Peace,
Athabasca and Mackenzie Rivera; Banksian pine, two feet in diameter, on south
horea of Hudson Èay; pinus contorta from the head of the Athabasca through the

mountains.
66th Question:-A. Having tasted the tea made from it, think it would neverbe used.
67th Question:-A. The localities of these minerals are marked in my geological

map in the Physieal Atlas.
70th Question:-Have given full answer to this question in my written communi-

e ation.
71st Question :-A. Geese.
72nd Question :-A. Yes; both going north and returning. Have given particu-

-jars in my written communication.
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73rd Question :-A. Berries, grass, smalil fsh, mollusks.
74th Question:-A. Have answered under 70.
76th Question:-A. Have answered this in my communication.
79th Question :-A. Impossible to get it to market until a railway is built.
82nd Question:-A. The Eskimo are ail along the Arctic coast from Behring

Straits, long. 17°, to Fish River, lat. 67° long. 94°; over 76 degrees of longitude to
the coast of Labrador, long. 3°, making their range in North America 133° of longi-
tude, over more degrees of long. than any other race.

83rd Question:-A. Reindeer, musk ox, walrus, seals, fish, wild fowl, and all
land animals of the region in which they are.

86th Question:-A. Hearne names rabbits and hares, the latter numerous to lat.
73 degrees.

88th Question :-A. Buffalo (wood), cariboo (two kinds), wapiti (Canadian stag),
moose, antelope. It would be desirable and important to protect all these.

89th Question:-A. The same probably as in every port of North America
during 260 years.

90th Question :-Their labor bas never been of much value in civilized states.

J. B. HURLBERT, called and examined.
By the Chairmaa :

Q. How do you account for the mild climate of the Mackenzie River country ?
A. As the sun passes. over the equatorial regions every day it warms the water of
the ocean. Warm water expands, so to speak, being lighter than cold water; rises to
the surface, and necessarily fiows north and south.

By -Honorable Mr. Macdonald;
Q. Io it the cold water flowing towards the equator that drives the warm water

out? A. Yes; being heavier it passes under the warm current. The water fiows in
a northerly direction, and by the motion of the earth is carried in a north-easterly
direction. The cold currents as they work south come in contact with portions of
the waters that are moving eastward more rapidly, and therefore they are pressed
westward. Now the winds from the same cause blow from the south-west towards
the north-east. The sun passing over the equatorial regions heats the air, and, in
moving north, it necessarily goes from south-west to north east. Hence the winds
of the temperate zone necessarily blow from the south-west towards the north-east,
and the winds which we have coming from other directions are only undercurrents.
The warm waters of the Pacifie fall upon the western coast of America, and the
winds moving in the same direction pass over the land heavily charged with vapor.
As they come in contact with the mountains a good deal of that water is discharged,
as on the we8tern coast of Norway or on the gaunts in India, and there is a great fall
of rain, and necessarily less immediately east of them. Of course the openings in
the mountains would aid, but if there were no passes the wind must necessarily go
over the mountains; and hence, the winds from the Pacific warm the western coasts,
while eastern coasts are chilled by cold currents and the cold winds of the east. In
reference to the Chinook winds coming f rom Montana and the region south of that
they would come in the winter from a very cold region. The whole of that part Of
the continent is very high in altitade, much of it high enough to make 15 to 20
degrees difference in temperature, a lower temperature than at the level of the
ocean. The continent in Mexico is two miles high, and falls as it goes north spread-
ing out like a fan. Through the central regions the country is so high that the rail-
way to San Francisco for 1,300 miles is higher than the highest point of the sur-
veyed route through the Peace River country fron the Atlantic to the Pacifie. The
partof the continent in Wyoming territory and south of that being very high and the
region of blizzards, it would be utterly impossible for warm winds to come front
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there Besides the winds do not pass from south-east to north-west, but from
south-west to north-east.

By the Chairman:
Q. You have asserted that the winds do not blow from south-east to north-west,

it is not our experience in Manitoba? A. The currents of the ocean pass from south-
west to north-east, and the winds are subject to the same laws as the waters of the
ocean, but of course in the configuration of the continent the mountains or other
causes may give rise to surface winds from different points of the compass. I could
explain that very easily by reference o the most noted storms we have here-that
is storms with winds from the north-east or east. You may notice that after such
torms the winds come from south-west and are warmer. You will notice that the

clouds coming from the south the farmers call a snow bank, because they come up
like a curtain. This wind which comes ftrom the tropics comes heavily charged with
vapor, and in this latitude is blowing from the south-west, following the warm
current of the ocean. As it cornes up towards the north-east it meets with air that
is colder than itself, and the air from the colder points will necessarily fall below.
Water when it is converted into vapor, will oocupy nearly two thousand times the
space it will fill as water. Then when it is condensed from this vapor to water it
necessarily leaves a vacuum. That vacuum is filled with the cold air coming in and
that is what causes the eastern or north-east winds in such storms. Those winds
causing the storm are followed by south-west winds the next day, so that these cur-
renta which flow in other directions are local currents like the eddies in a river.

Q. In apparent contradiction to your theory the testimony of most of the wit-
nessess who bave lived in Winnipeg Basin describe theprevailing summer winds as
south-west; now if it is constantly blowing from the south-west how does the air that
is displaced in that way get back to where it came from? A. I have illustrated
that by the ocean currents, the colder water and colder air fall below the warmer.
The cold water from the higher latitudes flow south-west, but are checked by the con-
tinents and hence form currents down the eastern coaste of Labrador and Russia;
but the currents of air spread over the oceans and continents. The trade winds
illustrate this: they blow from about 30° north latitude, from north-east to south-
west, towards the equator; but the land being highly heated during the summer
months, warms the air blowing over it from the north-east, and this warmer air ris-
ing, its place is taken by a constant supply of cold air. In the air, as in the ocean,
there must, of course, be return currents.

Q. Your theory is that the upper current is from the south-west ? A, Yes.
Q. The under current would be directly opposite ? A. I do rot say that the

under current is constant, it varies. You can prove that for yourself by looking at
the upper clouds in almost every day of the year, you will find the clouds going from
south-west towarde north-east. Blodget says that for 364 days in the year he never

aw them moving in any other direction, and he had watched them a good deal of
his life. Sir John Richardson passed down the Mackenzie with Kendall and along
the Arctic coast to the mouth of the Coppermine River and ascended that river to
Great Bear Lake.

By Bonorable Mr. Macdonald:
Q. 'Where did he start from? A. From Great Slave Lake and deecended the

Mackenaie to its mouth. Then he proceeded along the Arctic coat eastward to the
mouth of the Coppermine River. Franklin went down with him to the mouth of the
river, and went west. Richardson went to the mouth of the Coppermine River and
aecended the river taking a canvas boat with him, but h. left it. He. says it was
impossible to use any boat unless with long portages. When he got up to where the
stream oomes in a little from the aouth, he left it and went to Great Bear Lake to his
winter quarters. He reports fully upon the whole coast and upon Great Bear Lake.
He givea a list of 170 flowering planta and he gives the grasses of that region. He
found large valleys, filled with forests, but it was late in the season and ho oould not
stay to examine them, but ho saw them from the high lands. He maya that the».
large valleys were well wooded. That would be considerably east of Great Bear
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Lake, a region that is considered one of the worst parts of the barren grounds. He
found the romains of large trees, and every day ho camped in some grove, pine or
spruce or birch-these were the chief trees. In passing along the Arctic coast
wherever there wore rivers ho found timber about the mouth of them in sach quanti-
ties, that, ho says, if a steamer should go into the Arctic Ocean it would find wood
enough to supply its daily fuel. and asphaltum or something of the kind, which is
found west of the Mackenzie river-that it would find enough there to supply the
daily wants of the steamer-that is between Mackenzie River and Port Barrow. Ho
found June grass or Kentucky blue grass over a great part of the region. He does
not name any part of the country between the Coppermine and the head of Great
Bear Lake that was barren. Nor does ho speak of any place along the coast as being
barren.

Q. This map was colored by you, I believe? A. Yes.
Q. I notice that you have colored green the whole of the Mackenzie valley pro.

per. Are you prepared to say that there are no barren grounds in the Mackenzie
Basin proper? A. I can only refer to the testimony of others. I have never been
in that part of the country, but I have never found a reference to any part where it
was barren. Hearn started from Fort Churchill to go to Coppermine River. He
made three journeys, not ail the way to the river, but into the country. I have given
in this report the animals and vegetables that ho found. He did n>t succeed on his
first journey and had to go back. He does not refer to any part of that country as
barren. I have given the vegetables, trees, land animals and birds named by him.Q. Did ho give any sea animals ? A. I have not given any here, but I have
given all the sea animais of the Arctic coast that I could find named.

Q. How far from the coast, within the scope of this inquiry, have sealing
vessels gone? A. I think they have gone through the whole of the Arctic Seas to
some hundreds of miles from the coast. I find mention of them from the east to a
point where vessels from the west have reached, but those north-eastern passages are
very uncertain, and sometimes vessels have been detained there by ice for two or
three winters. Captain Back came up to Athabasca Lake and passed through Great
Slave Lake, and from Great Slave Lake proceeded to Back's or Great Fish River, and
ho gives an account similar to the reports of Richardson and Hearne about the flora
and fauna of that country.

Q. Why did ho call it the Great Fish River? A. I do not know that ho did.
The only name I find for it in his work is the Thlew-ee-choh. It ia called now the
Great Fish River. I was asked to draw a lino to mark ont the barren grounds west
of Hudson Bay. I could not do so, because I found no evidence of barren grounds
in the accounts of the explorera. They had found grasses, shrubs, fiowering plants
everywhere down to the Arctic coat, and trees and well wooded valleys, reindeer,
bears and musk or on what is called barren grounds east of Great Bear Lake. The
musk ox has been found in latitude 81, about longitude 90, showing the warin
current has some effect even there. Latitude 81" is 900 miles north of the north
boundary of the barren grounds.

Q. Dp you know of any botter use that Canada could make of this Arctic archi-
pelago than to stock the islande with the mnk ox and protect them there ? A. I do
not know to what extent they might find food there. But it shows that there are
pastures up as far as latitude 81, or these animals would not be found there. The
snow goose was found on the 15th April, in latitude 54; on 25th April, in lati Lude
57, and on the lt of May at latitude 64; it went to its breeding grounds, latitude 70,
by the 1st of June, and it must romain there for five months, for it would take that
time to pair, lay their eggs, hatch their young and give them time to feather suffilei-
ently to £y away.

Q. Then you infer that there is open water at the mouth of the Mackenzie for
five menthe of the year ? A Yes. The ArOtic explorera found fowl so plentifal
there that they say you could not throw a Stone without hitting a goose or a duci,
and they muet romain there five months.
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By Honorable .Mr. Eaulbach:
Q. From your reading do yon say it is a mienomer to call the country west of

the Churchill and towards the Great Slave Lake and the Great Fish River the
" barren grounds ?" A. I do. I trust, of course, to the evidence of Arctic
explorers.

Q. Do you think it is covered with fir and spruce ? A. It is covered with
birch, spruce, fir and willow, and everywhere in groves and forests and with grasses
and flowering plants of various kinds; and salmon are found in immense quantities
in the Hudson Bay and as far north-west as the Coppermine River.

By the Chairman :
Q. Have you any information as to the salmon in the Mackenzie ? A. I did not

find any account ot any, but I infer from the description of the inconnu that it is a
salmon. It goes to the ocean and up again as the Atlantic salmon go to the head of
Lake Ontario. Salmon, too, tare found in many rivers which empty into the Arctic
Sea. As the habits of the inronnu are so like the habits of our salmon, they are
probably a true salmon. These early explorers do not seem to have been well
acquainted with the varions species.

Honorable Senator SCHULTZ, VICTORIA, B. C., 20th April, 1888.

Senate Chamber, Ottawa.
SIR,-I am in receipt of your letter of the 5th instant, with its enclosure, asking

me to answer various enquiries respecting the resources of the Mackenzie River
Basin.

Having never been in that section of the country, I am unable, from personal
observation, to give the information required.

I have the honor to be, sir,
Your obedient servant,

R. FINLAYSON,
Late of the H. B. Co.

Extract from letter of Lieut.-Governor .Nelson.

GOVERNMENT HOUsE, VICTORIA, B. C., 23rd April, 1888.
Mr DEAR SENATOR,-I received yours of the 11th instant on Saturday last with

the queries in regard to the Liard and Peace Rivers, and this morning placed them
in the bands of an old friend of mine who knows nearly all the mining men who
have visited the section of the country you are enquiring about. I know that a few
-of our mining men have gone through on the Peace and the Liard to, Slave and
Mackenzie Rivers, and down the latter for some distance, but whether any of
these are to be found in Victoria at present or not, I cannot say. I am on the way,
however, to find ont. I am taking the greatest interest in your Committee, indeed
the exploration of that part of the country has been to me a subject of thought for
some time, and it was with the greatest pleasure I saw a move made in the matteri

OTTAwA, TUEDAr, 1st May, 1888.
DR. BELL reappeared and was examined.

By the Chairman :
Q. What is the condition of the whaling and sealing of Canada in the Gulf of

3oothia, west side of the Melville Peninsuia, Fox Channel and Hudson Strait, and
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in Cumberland Sound and Chesterfield Inlet ? A. In order to make an intelligent
answer to that question, perhaps 1 had botter state a few facts with reference to the
whale fisheries in the eastern part of the continent generally. About thirty years
ago, the larger whales were quite common in the Gulf of St. Lawrence, and a large
whale fishery business was done from Gaspé Bay. Forty years ago it was a con-
siderable industry, and even thirty years ago no fewer than 7 or 8 vessels were em-
ployed in Gaspé Bay. In these days you could see the whales off the Gaspé coast;
but the Americans soon after appeared on the scene and drove the whales further
north. A few years later they were still founi in the waters around Newfoundland
and along the coast of Labrador, and in Hudson Bay, where they went in consider.
able numbers, and many largo whales have been killed in Hudson Straits and Bay.
Now you see no whales in Hudson Straits. They may pass out and in but they
do not stay there. They have gone in to the north-west part of Hudson Bay,
where a few large whales are stili to be found. But the American whalers have
driven them from the shores of Baffin Land to the Gulf of Boothia or Boothia Bay, as
the Americane call it; and it appears as if a few of the larger species of whales are

enow on the verge of extinction-that there are barely enough left to propagate their
species. The larger species live to a great age and breed slowly.

Q. What is the name of that species ? A. The right whale is the favorite with
the Americans. The sulphur bottom, the black whale and the right whale are the
three large whales that the Americans pursue mostly ; but the number is probably
eight or ton of the large species of whales, known by -different names. In addition
to the three I have mentioned, the whalers kill what they call the finner, the bottle-
nose, puffing pig, and the small, white whale or so-called " white porpoise." It is
the most numerous of the whale species, and a very valuable animal. The means
that the Americans employ frighten the whales, and are much more destructive than
the old-fashioned methods of the Scotch whalers.

By Bonorable Mr. Sutherland:
Q. Can you describle the methods adopted by the Americans to take whales ?

A. Yes ; they use a swivel gun and throw bombs into the whale, and they also fire
lances and harpoons into them by means of gunpowder, instead of throwing them
by hand, and the whale has no chance against such appliances. You see ho is taken
at long range. After a hundred years or so of experience the whale has learned
about how far a man can throw a lance, just as the ducks have Iearnod the range of
a shot gun ; and they keep away a hundred or eighty yards from the hunter's range.
So with the whales; they keep out of range of the old fashioned lance and harpoon;
but when you attack them with well directed cannons they have no chance. It makes
the capture of the whale much more certain after he is harpooned so that ho can be
held on to, as they can destroy lite at once with a bomb and can secure the animal.
The old fashioned whale was slow and dangerous. After a whale was harpooned he
would haut the boats around perhaps for hours, and it was only by degrees the
whalers could get at him to put the lances into him.

By the Chairman;
Q. What is the lifetime of a whale ? A. It is unknown, but probably several

hundred years. It is the most long-lived of ail animais.
Q. How of ton do they breed ? A. No oftener than once a year, and some

epecies only once in several years.
Q. Are there ever more than one at a birth ? A. I think that most kinds have

only one young one at a birth.
Q. We- are to understand then that the same causes, the use of firearms, &c.,

Which led to the complote extirpation of the buffalo are now at work with those
5ea animals. Improved methods of destruction and lessoning numbers narrows down
the probability of any of them escaping ? A. Yes; quite so. I fancy it is only a
question of time when some of the species will become totally extinct. An animal

*which lives several hundred years and is only reproduced every few years will
-t'apidly decrease in numbers when they are hunted and kilei without discrimination.
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Q. From your knowledge of the whale fisheries and the habits of whales, eau
you suggem any means that could be adopted to preserve those animals ? A. 1
think that by charging a high license to permit whaling-ither charge it on the
number of whales killed, the quantity of oil obtained, or so much a vessel-would
decrease it. The Russian Government, I understand, claim jurisdiction over the
whale fishories of the White Sea, which is quite open as compared to Hudison Bay,
Boothia Bay and many of our larger bays. They charge something like £300 a
season for a permit for a vessel to kill whales; and if the whalers do not pay it they
are driven out of those waters. Now, if the Russian Government can claim control
over the whale fisheries of the White Sea, surely we can control Budson Bay and
Boothia Bay, and if the Americans can capture our sealers in Behring Sea, surely
we can capture American whalers found in Hudson Bay and Boothia Bay.

By Honorable Mr. Reesor :
Q. Would whaling and sealing be as valuable in Hudson Bay as in Behring Sea ?

A. No, I think not.
By Bonorable Mr. Turner:

Q. The wbale fisheries would be of considerable value ? A. They would be of
considerable value if we protected all our inland sait waters, the great channels and
bays, and comparatively closed seas that we have in the north.

By the Chairman:
Q. I understood you to say that the seal fiasheries of the Hudson Bay would not

be as valuable as the seal fisheries of Behring Sea because it is the fur scal that is
caught in the Behring Sea, while in our waters it is only the hair seal? A. Yes :
but we have sucht a vast number of walruses and small whales, that in the future
those fisheries may become as valuable as the seal fisheries of Behring Sea. If their
oil should become more valuable than it is at present there would be enough in those
fiaheries to supply the world. The smaller the whales the more rapidly they breed,
but the right whale bas only young ones about once in three years and only one at
a time.

By Honorable Mr. Power:
Q. About how wide is the entrance to Chesterfield Islet? A. It is quite narro<

probably 19 to 15 miles.
Q. Do whales go in there ? A. No; whales will not go into narrow channels;

they are afraid of getting into a cul de sac.
Q. Do seals go in there? A. Yes; they go into those channels and up the rivers.

I have scen ismali white whales in narrow channels, and when a boat approaches the
entrance, they seem to telegraph it from one to the other for miles, and then make &
straight line lor the outlet t once. They seem to have a great fear ot being caught
in a cul de sac, and make out to sea at once.

By the Ohairman:
Q. In the very valuable map that you have furnished the Committee, showing

the geographical distribution of some of the principal mammals of America, yoO
have indicated the line of sea animals of the mouth of the Mackenzie to extend frors
the coast of Alaska as far east as Wollaston Land, and then northward along that
land. This would seem to be a distance upon the mapl, giving a western sea coat
range to those animals of 22 degrees of longitude. Have you any reason to believe
that those sea animais are as numerous there as they are on the east coast? A. 1
know nothing of that region except from reading, and I should judge from the
remarks of old travellers as well as of those who have been more recently there, that
whales are not uncommon in that sea. The Eskimos use the bones of the whales tW
some extent in building their hute; and they are mentioned by travellers as lyin$
about on the beach in many places, indicating that they must have been numerot0
there at one time.

By lonorable Mr. Almon:
Q. How far south has the walrus been found ? A. It bas been found occasioW

ally as far south as Newfoundland. The sealers in the month of March, kill 009
uow and then on the ice. They become tolerably numerous when you get half wàY
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up the coast of Labrador, and are abundant in Hudson Straits and on the islands
on both sides of Hudson Bay.

Q. W hat is the value of a large sized walrus ? A. They are not very valuable.
They are large animals, as heavy as an elephant, but the blubber is inferior as
iCompared with the blubber of the whale and the seal ; and the skin, unless some
new use is tound for it, is of very little value. It is immensely thick.

Q. How about the tusks ? A. The tusks are of some value for ivory. The
largest tusks weight about six pounds a pair. I have specimens of two larger, but
six pounds would be a large sized pair of tusks.

By Honorable Mr. Turner:
Q. Ras the skin of the walrusany merchantable value ? A. It is said that new

uses are being found for it, as for example, in the making of emery wheels.
It is a coarse leather, and when it is dressed it is as thick as your hand; in a green
state it is an inch thick. It seems incredible, but it is nevertheless a fact: the
skin when stripped of its blubber is too bulky to go into ;a large cask. We tried to
salt one in the largest cask wehad on board our ship on one occasion when I was
out there, but it was not large enough to put it into. We had to make a tank of
planks in order to salt it ; and it was so heavy that the whole boat's crew could
not lift it and we had to tow it alongside of the vessel and hoist it on board with
tack)e.

By Honorable Mr. Almon:
Q. About what would it cost to make an exploration of the Mackenzie River

from its mouth to its source, and take soundings of the stream and acquire an accurate
general knowledge of the country? A. The construction of the Pacific Railway en-
ables as to get to the centre of the North-West Territories and roads have been made
,connecting with the waters of the Mackenzie River, where steamers are now running,
so that it is now possible to do as much in one year as it was to have doue in three
years before the construction of the railway and steamers. The field-work might be
accomplished by staying two years, for 85,000, by an officer paid by the Government.

Q. The explorat.on of the whole river from its mouth to its source ? A. Yes;
by eK perience and economy, we cAn get along on two thousand or three thousand
dollars a year with a good sized party, and by wintering there one might get two
summers' work by staying out one winter.

By the Chairman:
Q. I find that from one of the eastern bays of Great Bear Lake to the nearest

point on the Coppermine River, the distance is 40 miles; from Chesterfield Inlet to
the head of the Great Slave Lake is 320 miles; from the harbor at Churchill to the
head of the Athabasca Lake is 440 miles; from Prince Albert on the Saskatchewan to
Fort McMurray, the junction of Clearwater and Athabasca, that point being chosen
because there is then between that and the sea only one break, is 300 miles. From
Fort Pitt to Fort McMurray the distance is 220 miles. From Edmonton to
Fort McMurray, 225 miles; from Banff to Peace River Landing, 250 miles; from
the head of Little Slave Lake to Peace River Landing is 63 miles. We measured
that, because it was the route suggested by Bishop Clut. From the head of naviga-
tion on the Stikeen River to Fort Liard, the head of navigation on the Liard River,
is 370 miles. From iazelton, presumably the head of navigation on the Skeena
River, to the big band of the Peaco River in the Ricky Mountains, is 150 miles.
These are all possible avenues of communication, and may be interesting to put it on
record. I that correct, Dr. Bell? A. Yes, I think that is quite correct. The new
Government map by Captain Deville is based on a projection which is designed to
show the distances with approxi mate accuracy.

Q. I would like to ask you whether you are satisfied that these maps that you
have given us are substantially correct-that they are approximately as nearly
Correct as they can be given ? A. Yes; they are estimates taken frein maps of the
largest scale available and plotted on the most accurate projections. Lt is very
'difficult to represent a large surface of the earth on any map so as to make aconrate
tneasurements. You can represent a smali piece, like a township, with almost
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perfect accuracy; but when it comes to a district of a thousand miles or more, in
diameter, it becomes difficult to say what the exact area may be. Captain Deville
has projected this map so as to show with approximate accuracy the distances.

Q. You have heard us read Irom the draft report the areas given of the Macken-
zie Basin; are they correct as you intended them to be? A. Yes, as nearly correct
as the information available at the time allowed. They might be revised, but I think
with the data available, they could hardly be made more correct.

The Committee adjourned until to-morrow at 10 a. m.

LIsT OF MAMMALS fOund in the regions between Hudson Bay and the western rim
of the great Athabasca-Mackenzie Basin, compiled by R. Bell, B.A.Sc., M.D.,
LL.D., Assistant Director Geological Survey of Canada:-

Moose.
Reindeer or barren ground cariboo.
Woodland cariboo.
American elk or biche.
Virginia deer (in extreme south).
Prong-horned antelope or cabree.
Rocky Mountain goat.
Rocky Mountain sheep.
Musk ox.
Bis&on or " buffalo."
Wild cat.
Lynx.
Wolf.
Coyote.
Fox (red, silver and cross varieties.)
Kit fox.
Blue fox.
Arctic or white fox.
Wolverine, carcajou or devil.
Fisher.
Pine marten.
Weasel.
Ermine.
Mink.
Skunk.
Badger.
Otter.
Grizzly bear.
Barren ground bear.
Black and brown bear.
Polar, white or sea beur.
Norwhal.
Atlantic walrus.
.Elarbor seal.

Ringed seal.
Bearded or square flipper seal.
iRight whale.
Sulphur whale.
Black whale.
Fin-backed whale.
Little white whale.
Bushy tailed wood rat.
White footed mouse.
Long eared mouse.
Little northern meadow mouse.
Chestnut-cheeked meadow mouse.
Large and northern meadow mouse.
Sharp-nosed meadow mouse.
Tawny limming.
Jumping mouse.
Muskrat.
Arctic or Polar haro.
Common American or varying hare (rab-

bit).
Canada porcupine.
Little chief hure, or North American pika.
Beaver.
North ern pocket gopher.
Northern flying squirrel.
Chicaree or red cquirrel.
Northern or town-striped cbipmunk.
Perry's spermophile.
Woodchuck or ground hog.
Hoary marmot.
Star-nosed mole.
Forster's shrew.
Bell's shrew (Sorex Belli, Iobson).
ilvery-haired rat.

Professor Bell having written to the Reverend Father Petitot regarding the,
geology of the Mackenzie River district, received the following valuable report upon

the su bject:
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(Translation.)

ISLE à LA LACROSE, 16th August, 1873.
My DEAR Si,-I received on the 30th May of the present year your highly es-

teemed letter of the 30th December, 1872, in which you deign to ask of me some
information upon the geological constitution of the great Athabasca-Mackenzie Basin.
I might limit myself to answering solely the two questions which you put in your
letter, to wit, firat, as to the rocks of the Rocky Mountains between Fort Simpson
and the Arctie Ocean, whether they have a crystalline pharacter, and are identical
with those which form the banks of Lake Athabasca ? Becondly, whether coal bearing
deposits have been formed between the ranges of the mouritains which border the
Mackenzie and the ranges farther west, in the valley of Rat River for instance. By
keeping to these two questions I would satisfy your requirements, but, having in
fact traversed these vast districts, throughout, I shall allow myself some latitude on
this interesting question, and shall send you, sir, this somewhat detailed report of
my personal observations concerning the geology of the Athabasca-Mackenzie Basin.

I do not pride myself on being a geologist, and I have not a very deep knowledge
of this science, only such as my linguistic studios and the exigencies of my ministry
permit. You wilî, therefore, be kind enough, sir, not to look for any pretension in
these pages, and for no vain showing forth of science, but only for the observations
of an amateur, and a sincere desire to be of service to you as well as to the work for
the profit of the country which affords me a living, and of which I am the very obe-
dient servant and the very sincere friend. f shal be glad if the few notes which my
journals furnish me may be of use to you when I transmit them, which I now do, in
all simplicity and confidence.

I had hoped, sir, to be able to give you this information with my own mouth,for having undertaken a voyage of a year's length to France, I had flattered myself
that I should have the advantage of meeting you at Montreal, but exceptional cir-
cumstances having happened to prevent, or at all events to put off this voyage, I
send you this report, congratulating myself at all events that the voyage which I
have just made from Good flope to Isle à la Crosse bas placed me and you in a
position to prove and to verify the justness of my first observations.

1. The traveller, however little of an observer he may be, who descends frorn
Portage à la Loche to the icy Arctic Ocean by the grand route of the Athabasca.Mac-
kenzie, will not be slow to perceive, during the course of this voyage of 1,900 miles,
that the surface of the country undergoes undulations about parallel with the lines
which serve to indicate the degrees of latitude on the map. These undulations are
determined by transverse spurs of the Rocky Mountains, which, detaching them-
selves from the primval trunk at angles more or less direct, lose themse Ives towards
the east or north-east, or rather enclose between them two ranges of longitudinal
mountains. The first of these long ramifications fixes Portage à la Loche ( Methy
Portage) the culminating point ot the lands situated between th basin of Like Win-
nipeg and the Aretie Ocean: height 600 feet above the River d' Eau Claire.

2. The second ramification is sometimes calied Montagne ce l'Ecorce de Bouleau
(Bark Mountain), sometimes Caribou Mountain. It detaches itself obliquely from
the Rocky Mountains, towards the 56th parallel, and runs from south-west to north-
east, crossing obliquely also the River la Paix (in which it determines the Grand
Rapid, 590), pursues its route beyond the Slave River, in which it forms a barrier of
lalls and rapids well known te the voyageur (60°), and goes on to border the south-
east part of the shores of Great Slave Lake.

3. The third ramification bears the nane of Montagne la Corne (Horn Moun-
tain). It traverses the Mackenzie at 6 2° 45' north latitude, flows to the south-west,
describing a great arc of a circle, which forces the Mackenzie to follow the same
curve and expires at the western éxtremity of Great Slave Lake. lts greatest
elevation is about 800 feet above the Mack3uzie. It measures about eighteen miles
in width, and is composed of a succession of retreating terraces.
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4. The fourth ramification is in the neighborhood of the preceding one. In
Platcôté de Chien it is called Chiw Kolla (mountains ranged in line). The precipice
which it forms on the bank of the Mackenzie is well known under the name of
Rocher qui trempe à l'Eau. It detaches itself from the Rocky Mountains in the form
of roundtd hills reaehing to about 1,000 feet in height; crosses the Mackenzie,
latitude 63° 29' north, leaving there an island of gneiss, reappears on the right bank
under the name of Rocher qui trempe à l'Bau, and pursues its course eastward up to
the 114th parallel. I have crossed it at the 118th parallel after having reached it at
the 122nd. I give this chain the name of Mount Vandenberghe. Towards the
east it does not exceed 600 feet elevation, and on the Mackenzie its largest diameter
is about 24 miles.

5. Tranverse branch: Kodlen-Chiw, or Montagne Brulée. It is only separated
from the preceding one by about sixty miles. This eminence detaches itself from
the western chain of the Rocky Mountains in the 64th parallel of north latitude,
opposite the second elbow of the Mackenzie. Its course then is towards the east.
It forma the valley of the River Blackwater, and -continues its course into the inter-
ior to the edge of a chain of lak«s which are tributaries of McVicar Bay. There it
bifurcates ; one of its branches forms the backbone of the peninsula which separates
this bay from the body of Great Bear Lake, under the name of Montagne du Grand
Ours. The other borders the south shores of MoVicar Bay, and bears the name of
Ewi. Reight 800 feet above the Mackenzie, from 600 to 690 above Great Bear Lake;
diameter from nine to twenty miles. It is to be remarked that all these high lands do
not exceed a mean height of from 600 to 800 feet above the Mackenzie.

6. The sixth tran.verse ramification of the Rocky Mountains is found at the
65th parallel of north latitude. IL is called AfwE-t.etnkE, or " rock which falls to
the water," is crossed by the Mackenzie, rises again on the left bank at the mouth
of Bear Laike River, under the name of the "Second Rocher qui trempe à l'eau,"
borders for a distance of about a score of miles the course of this river and connecte
with the eastern chain of the Rocky Mountains. Height 600 feet.

7. Tue seventh transverse chain takes its rise at the rapid Sans Sault (lat. 66°
50') which it forms; then pursues its course towards the north-east under different
names, of which the principal are Montagne des Carpes, Montagne des Outardes,
Terres Allignées, and Montagne du Remer. Lt crosses the Peaux de Lièvre River,
forma the basin of several great lakes, amongst others of Lake Colville, and ends not
far from the banks of the Lockhart River, the principal affluent of the Anderson
River, at the 67th parallel of north latitude. Its ordinary height is 800 fleet. Its
highest point. Mount Remer. measures 1,200 feet above the Mackenzie, and 900 feet
above Lake Colville, which lies at its base. This mountain is composed of several
terraces like the preceding, the greatest diameter of which is nine miles.

8. The eighth ramification is formed at 660 16' north latitude. It forms the
ramparts of the Mackenzie, then under the name of " Plateau des Bouis Musqués,"
it iuns towards the north, where it runs up the river Peaux de Lièvre; thence to-
wards the south to formu the basin of great Lake la Loche and joins the preceding
one. The " Plateau des Boeufs Musqués" Ykk'ay-did-nené is also formed of naturai
terraces one above the other, the total wiUth of which is about eighteen miles.
fleight 400 feet above the Mackenzie.

9. The ninth ram fication detaches itself from the western branch at thA nouth
of the River Huart (66° 25' north lat.) It is called in Peaux de Lièvre T"é-'kk'ay-
nMn4. It is 400 feet high, ten miles wide, and forma several large lakes.

,10. A tenth ramiefiation, parallel to the preceding and only separated bv a few
miles from it, bears the names of Eta tchô-ktwèré, Rakhuénéd and Bettsen, -Natsena-
'lari. It extends from the banks of the Mackenzie to the junction of the River
Iroquois with Lockhart River. Same dimensions as the preceding chain.

11. The eleventh anti last ramification of the Rocky Mountains takes its origin
in the main range at 6h° 48' north latitude, and bears the name of Klo-Kagan. It
crossesin succession the Peel River, forming there the ramparts Tchilt'et, the Mackenzie,
where it formé those of the Narrows, and then, under the name of KiuatlUdi, rans te
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the north-east, forming the valley of the river Tsénétiétin, and goes to join the
mouths of the Anderson under diffierent names,- too barbarous to write here. Its
greatest height is 850 feet; its least 150. Its greatest width from six to eight
miles.

11.

This set forth, let us proceed with the geological examination of each of these
natural zones formed by these transverse chains from Portage la Loche to the
Arctic Sea. I proceed from south to north.

First zone: From Portage la Loche to the Rapids of the Slave Rtver.
The high lands of Portage la Loche and of ail the region in that neighborhood

from Lac des Sables, that is to say, the great basin which contains Lakes Serpent,
Primeau, Isle à la Crosse, Vert, Clair, Buffalo, la Loche, and some others, are
,entirely sandy, as well as the valley of the River d'Eau Claire. One may without
mistake consider this vast country as the bed of a smali interior sea, whose waters
flow off little by littie by the drain which has opened acro4s the rocks under the
name of English or Churchill River. The depressions have remained lakes, and
these lakes aIl communicate with one another by narrow channels or river branches
without much current. Their waters are brackish, and covered with a green sctim
or repulsive odor.

I may state bere that since about twelve years ago, when I saw for the first
time Lake Isle à la Crosse, its western bank bas lost from twelve to fifteen yards of
soil upon wbich the water has encroached. Lines are now set in the same place
where the landing was then, and soon bark canoes will be able to move about in
meadows transformed into marshes.

On the borders of Lac Vert, which are equally sandy, I have picked up silex
and orthose feldspar, very pure, and [ have seen limestone and boulders of granite
and coarse porphyry. The valley of this lake seema to have tormerly been the bed
of a grand river like the Mackenzie.

Portage la Loche is the limit of Ihe cormorant.
The valley of the River Eau Claire is aitogether composed of sand, but the waves

bave denuded and disintegrated the rock@ at several points, where rapids are foudd.
These rocks are porous liirestone, tissured, pierced wiLh cmes, and like a vast ruin.
At soine miles below the last rapid a suiphur and sait spring is found, whicb flo*s
from three openings at the foot of a hill.

River Athabasca:-Schistose precipices from two to three hundred feet high,
resting someti mes on sandstone, sometime on granulons limestone, boft and shell
bearing. Over an area of at least 25 leagues these schistose bills exode asphalt
from top to bottom. The rocks are all black with it, and the bank-i are formed by
this bituminous mass, mixed with sand and hardened by time. This liquid minerai
fills the bigher marshes and would be a rich mine to work.

On the right bank, at three hours' distance from the Forks, traces are to be seen
of a subterranean conflagration, analogous to those of Fort Norman on the banks of
the Mackenzie, the ramparts of the Porcupne and the River aux Boucanes.

Lower down upon the same bank is found a sait lake, named La Saline.
On each side of the river is to be seen limestone rising from point to point in

undulating beds, which sometimes rest upon pudding stone. At the site of the old
Fort de la Rivière Rouge, this limestone is entirely formed of fossil shells, amonget
which are terebratulæ in quantities.

Along the River Pierre au Calumet schist is to be found, as well as a bed of red
pipestone with which the Montagnais make pipes.

When the high schistose or limestone precipices disappear, yellow sandstone
re-appears, as far as the mouth of the Athabasca, where the periodical assaults of
the water have heaped up the tmud.

Limit of the male fern (Asplenmum), of the Canadian honey muckle (Lencer
eaa.), of the Turk's cap, and ot the wild pansy ( Viola triScolor).
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You know the nature of the rocks which form the basin of the Athabasca. They
are crystalline. In the depressions of this rock are to be found sand, and a little
vegetable earth. No calcareous rock.

I regret to have nothing to say regarding the banks of the Peace River. Having.
never visited it, all that I can say about it here is upon the testimony of others. It
is said to be very rich in minerals.

From Lake Athabasca to the junction of the Peace River and the Slave River,
which here takes the name of Rivière des Rochers, presents the same rocks as the
lake from which it flows. From the junction to the first rapid formed by the chain
of the Caribou Hills, granite is sometimes to be observed and sometimes calcareous
rock disposed, as in the River Athabasca, in undulating beds, sometimes exposed and
sometimes submerged. The soil is fit for culture wherever there are no rocks.

Limit of the heron and the bittern.

Second zone: From the chain of the Caribou Bills to Montagne la Corne.
The chain of the l'Ecorce (Bark Mountain) and of the Caribou Hills is only an,

immense sand bank resting upon a granitic base. It conceals, seo say the Montagnais,
much gemmeous salt. The same may be said of the valleys of the Rocky Mountains
on both banks. From these heights the River au Sel flows, the salt springs of which
furnish all the trading posta in the extreme North-West.

The greatest elevation of this system is 800 feet. Its width at Portage de la
Montagne is a quarter of a mile.

The rapids formed by this mountain in the Slave River present crystalline rocks.
altogether, granite, syenite, diorite, chloryte, porphyry, &c., which the work of the
waves bas laid bare. However, calcareous rock is mixed with these rocks at the last
rapid. The banks of the river at this place are purely arenaceous. The sand shows
in considerable quantities all along the River au Sel to its estuaries; then comes
muddy deposits over an immense extent; then finally the liquid mud at the inouth.
It is evident that at an epoch far removed Slave Lake muet have extended to a point
in the neighborhood of the rapids.

Limit of the pelican, of the asphodel of the icaria aquatica, of the campanula
rapunculus, of the kakèche, gold-eye (hyodon chrysopsis).

Great Slave Lake:-To the north and east the banks of this immense basin are
raised from 40 to 200 feet above its level and are composed of granitic rocks. Simp-
son and Caribou Islands are blocks of orthose feldspar without any mixture. On the
long and narrow peninsula which separates the two bays, Christie and McTavish, the
Monagnais find serpentine, out of which they make their pipes. Gross Cap and all
the eastern shores are aiso of crystalline rock, as well as the islands in Fort Ray Bay,
but the west shore of the same bay is formed of calcareous rock stained red by the
presence of oxide of iron. On the south shore of the lake mines of asphalt are found.

To the south and to the east the banks of the great lake are flat, composed of alluv-
ium and gravel, the limestone of which is shell-bearing at Point Brulée. lit contains
madrepores or corals, belemnites and bivalve shells stuck together, and is altogether
aimilar to the deposits of the same nature which the banks of the Mackenzie afford
in the neighborhood of Good Hope and along the Peaux de Lièvre River. There are
no Terebratule. The Brulée Isiaios present parallel and alternating undulations of
limestone and of sand, the strike of which is trom north-east to south.west. On the
islands off shore asphalt is tound. the hardened débris of which is strewn on the
beach.

At Pointe de Roche, alluvium, boulders, granitic and otherwise, syenite, gneiss,
bitumen, sandetone and trap, water-worn. In this lake we commence to find
the inconnu or Mackenzie salmon. The marshes on the west shore contain gypsumous
tufa held in solution in the water.

From Slave Lake to Petit Lac nothing is met with but alluvium, containing
many water-worn flints.

Limit of the Platouche, of the grey heatbcock, known as the prairie chicken, of
the ephemera, of the bat, and of the buprestes octopunctatus.
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Third Zone: From Montagne la Corne to Rocher qui Trempe à l'Eau.

The terminus of Montagne la Corne, as I have said, is found at Petit Lac,
formed by the expansion of the Mackenzie at its exit from Great Slave Lake. It.
forms the valley of the river upon its right bank, while a calcareous hill known as
Montagne du Lac la Truite flanks it on the left bank.

From Petit Lac to the River Na-haunér, an affluent of the Mackenzie, nothing Î&
seen but alluvium, sediment, gravel and boulders, which are varied and numerous,
heavy, and joined to rocks in situ.

I have not explored the banks of the Rivière des Montagnes.
At miles from Fort Simpson the Rocky Mountains appear in the form of a

long wall, from 800 to 1,000 feet in height, which borders the river for several
leagues. Seen from the Mackenzie, its structure seeme schistose, but I am doubtful
as to that. The section of these mountains is obliquely stratified by undulating beds,
the inclination of which is from north-east to south-west. At the mouth of the River
Na-haunér, where the mointains are evidently calcareous, a conical hill rises for-
some 800 feet in height, at the summit of which the Indians say there is a sait spring.

The right bank of the river is similarly bordered by a chain of calcareous moun-
tains.

The commencement of Montagne la Corne forme in the river the small rapid
called Petits-Poissons (Tuéya-mi). At this place the mountain, which borders the
River aux Saules, is not more than 300 or 400 feet high. It is completely wooded.

Fourth Zone: ;rom Rocher Qui Trempe à l'Eau to Montagne Brulée (Elbow
of the River).

The Rocher qui Trempe à l'Eau, the terminus of the Chiw Kolla Mountain, is a.
mass of limestone disposed in gigantic slabs, which rises to 400 feet above the Mac-
kenzie on the right bank, in a nearly vertical precipice. These strata, lifted up and
turned over at the edge, are traversed by veins of quartz. It is probable that the
structure of this mountain is the same in the interior, but as I have only crossed it
in winter, I cannot say anything as to that. I will only state that at 11b° of latitude
it is granitic, as well as ail the country situated on the same parallel, and also the
regions in the neighborhood between the north of Slave Lake and this point. The
vast deserts which stretch between this small interior sea to the South, Great Bear
Lake to the north, the Coppermine to the east and Montagne la Corne to the west,
are entirely composed of crystalline rocks, amongst which feldepar, which forme the
planetary nucleus, abounds What is not rock ie marsh, sand or lakes.

Chiw Kolla, or rather Mount Vandenberghe, is the limit of the Weymouth pine
and of the baisam poplar. At the foot of Rocher qui Trempe à l'Eau there is a littie
eminence ton or twelve feet high, whence flows a minerai spring containing alum,
sulphate of iron and magnesia, which communicates a yellowish color to the rock.
Similar exudations also show on the top of Rocher qui Trempe à l'Eau.

Along the course of the Mackenzie from this point to the second elbow of the
river, which is formed by the Kodlen-Chiw Mountain, the beaches have a monotonous
appearance and show on [y alluvium, containing much water-worn shingle or boulders.
The double chain of mountains which borders the river is limestone.

Fifth Zone: From the Kodlen-Chiw Mountain to Great Bear Lake River.

Kodlen-Chiw or Montagne Brulée is of calcareous structure, as are also ail the
eminences which border the south and east banks of Great Bear Lake, as well as
those which form the backbone of the great peninsula which separates Koitt and,
Smith Bays. It is to be remarked that generally the crystalline rocks show in the
morth-east and the calcareous or schistose rocks in the north-west. At the end of
Keith Bay (Great Bear Lake) the Kivi-Tchi Mountain terminates in a shallow cave
pierced in the limestone rocks, the only cave whieh I have seen in these regions.

Lower down than ihe Elbow the Mackenzie is bordered on the right by the
chain of the Clarke Rocks, the culminating point of which appears to be about 1,900.
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feet high. It is of a saddloback shape, seen fron in front, and like a melon out
open, seon from Fort Castor qui Déboule. Its structure is calcareous. It contains
mines of gemmeous salt, and a salt river flows from its foot. This chain is pro.
longed very far to the north. It first crosses Great Bear Lake River (which I pro-
pose to call by the name of the illustrions Franklin) and there forms the Grand
Rapid, fifteen miles long. Much coal-bearing sandstone is found along this rapid,
and the mountan on its left bank is also composed of it, but that on the right bank
is calcareous and remains calcareous all along to its junction with the Kfivè-tchôdetElle
chain on the banks of the Peaux de Levre River. This chain which is named at first
Tehané.ttsa-chzw, then Ti-della, presents this peouliarity, that it resembles a long file
of voloanic cones, which must have risen at a far distant epooh, without, however,
having had enough exoansive force to constitute volcanoes. It is entirely denuded
along its whole extent, and is composed of conical eminences disposed along a single
line at almost regular intervals. This mountain is reached by a plateau which rises
gradually from each side to its foot. There the country suddenly descends again
and leads one towards the calcareous rock, the crests of which rise from 400 to 800 feet
above the surrounding region. The limestone of which the entire system is com.
posed is sometimes " milky," sometimes crystalline, and in many places dolomitie
through the contact of sandstone or of some other underlying trachytic rock. Its
general aspect bas net a bad resemblance to a long chain of icicles erected along one
of the large crevices which form on the surface of our great lakes.

Leaving the old fort named Castor qui déboule, the banks of the Mackenzie pre-
sent a soil sometimes arenaceous, sometimes marly, varying from 100 to 200 foet in
height, which is continually slipping down through the effect of rain and the melting
of the snow. Six miles above Fort Norman, and for an extent of from 8 to 10 miles,
the Mackenzie is bounded on its right bank by a precipise which reaches at first
about 150 feet in height and gradually diminishes te a height of 30 feet. It is a vast
tertiary deposit oomposed of alternate stratifications of friable schist, lignite, pipe
clay and vegetable mould. These various beds are oblique, and undulate from south
to north. They are, therefore, the effect of the waters of the Mackenzie at a dis-
tant era. The schists are in a state of combustion winter and sunmer, but the sub-
terranean fire which shows itself on the surface through smoke holes, stinking of
bitumen, is intermittent and breaks out soinetimes at one point and sometimes at
another. It is not always visible on the surface, but this summer it is very active.

'The soit is very hot, damp and movable in the neighborhood of these smoke holes.
Walking is obstructed by heaps of volcanic earth and puzzolana.

The pipe clay has been roasted by the subterranean fire and transformed into
brick. It contains, or rather it is nothing but an immense mass of leaves of trees,
the parenchyma of which bas been destroyed, but the fibres and all the lineaments of
which appear upon the thin bed of clay which covers them in such a way as to re-
semble impressions. I have been able to distinguish perfectly leaves belonging te
the genera, acer viburnum, taxurn and pinus. It may also be said that impressions of
caryopses of maples in thick tufts are found in this pipe cday.

The lignites are not fit for forging work. Sometimes even the trunks of the
trees which form the beds of it have not been transformed into clay; however, all
this débris has evidentally undergone the action of fire. They contain numerous
petrifactions. Several pieces of smooth grain which L took at first for palms now
seem to me te be maple. Many other pieoes which I have found and handied are
white spruce. For three years I was able to observe an enormous petrided spruoe
trunk which lay at the mouth of Great Bear Lake River. I was net able to find it
again this summer; the ice must have carried it away or covered it up.

These petrifactions present places converted into quartz, or rather encrusted
with quartz, whilst others are encrusted with iron alime. Indeed certain parts are
stili intact and show the wood just as it was. This place is called Les Boucaner.
The geologist cannot fail te find an interesting field there. Porcelain clay, red ochre,
.end asphait hardened by the water, are also to be remarked there.
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In the basin of Great Bear Lake this zone presents flat shores, sandy or marshy.
To the south.west there are immense and excessively arid steppes. Great Bear Lake
River, or Franklin River, presents alternations of granite, limestone, and coal-bear.
ing sandstone. LIs navigation is very dangerous and requires a native guide.

Fort Norman is the limit of the saskatoon, gooseberry, potato, and of the
cereals; of the curlew, the golden plover; and of the fringilla leucophris.

Sixth Zone: From Franklin River Mountain to Rapid Sans Sault.
The mountain range, which is found at the mouth of the discharge of Great

Bear Lake, is formed of coarse and granulous limestone, dolomitio at several points.
Its color is yellowish. As to its form, it does not present any stratification, but is
found piled up in amorphous masses, just as it has been remarked in the principal
chain of the Rocky Mountains on each side of the Mackenzie from this point in the
chain of the Clarke Rocks, and thence on. Traces of fire are visible there in large
patches of poppy-red colored earth, which spot the flanks of the mountain at about
400 feet beight. A little higher than this mountain are found the smoke holes of
which I bave just spoken; a little lower down, below the rock, the beaches of the
river present unequivocal traces of other schistose smoke holes which have been
extinct for a long time, but which I found in combustion in 1869. From the foot of
the mountain to the extremity of the long point of land where these extinct smoke
holes are found, I found amongst the alluvium of the river numerous boulders, petri-
fied wood, belemnites and coprolites of ichthyosauri. At the foot of the mountain is
also found a spring of sulphurous water.

The double chain of the Rocky Mountains, which encloses the Mackenzie from
this point to the rapid Sans Sault, is calcareous. The last mountains on the right
bank present stratifications in their precipices. They are inclined from north-west
to south-east. In this district are found other sulphurous springs, as well as mines
of asphalt in the marshes. All this is on the right bank, which seems the best por-
tion. It is always on this side that traces of the volcanic element are to be observed,
from the month of the River Eau Clair to the Arctic Ocean.

At tlue extremity of the expansion of the Mackenzie, which bas received the
name of Grande Vue, is found a transverse rock 300 feet high and several miles long,
which causes the waters of the stream to deviate towards the nortb-west. This is
Rocher Rouge, called also Rocher Carcajou. It presents a steep slope formed by
sliding earth and by landslips, which were in a state of combustion in 1868. I saw
with my own eyes the fire and the smoke, an evident proof that there are tertiary
beds existing below similar to those of which we bave spoken above, and which have
been the cause of the landslips in question. Farther on, this range presents large
vertical beds of stratified limestone similar to that of Rocher qui Trempe à l'eau. It
is similarly veined witb quartz, and it is said that there are also to be seen there coal-
bearing sandstone, sulphurous springs, asphalt, and iron slime in the marshes.

The left bank, opposite Rocher Rouge, exudes feruginous water, which stains
all the water borne ahingle of the beach with oxide of iron.

The Rapid Sans Sault presents friable schists similar to those seen farther up
and obliquely stratified. Their inclination is from north-west to south-east, that is
to say, running inversely to the stratification presented by the mountain. At the
foot of the rapid there is a sulphurous spring on the right bank, and calcareous rockS
piled up on a base of pudding stone, as in the River Athabasca.

In the interior to the east of the Mackenzie, the country is mountainous and of
ealcareous formation.

7th Zone : Prom the Rapid Sanm Sault to the Ramparta of the iackenzie.
The Rapid Sans Sault is determined, a I have said, by a chain of mountains

whieh, detaching itself from the Roeky Mountains, runs towards the north-east anj
bears different names. Its structure is caloareous throughout its whole extent.
Between the two Rapids Sans Sault and des Rm parts nothing is to be found along-
the Mackenzie except alluvium, sand, gravel, and shingle or boulders.
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Richardson has given a good description of the first Ramparts of the Mac-
'kenzie, onily in all the historical or dramatic episodes which he attaches to them the
learned doctor commits a great geographical fault. He ougbt to have referred
them to the Ramparts of the Narrow, situated a hundred leagues farther away.

The Ramparts are composed of marl, lias and limestone, alternated and super-
imposed in shghtly oblique beds, the inclination of which i3 contrary to that of the
water course, so that the same beds of rock, which at the commencement of the
rapid are found 1 foot only above the water, are at the exit from the Ramparts from
100 to 150 feet above the level of the stream.

There are to be found in the Ramparts a soft shell-bearing, stratum (molasse),
fossils of medrepores, sea urchins or sea chestnuts, belemnites, terebratul and copro-
lites of Ichtyosauri. The water-worn shingles or pebbles stained by oxide of iron,
which are to be remarked upon the beach at the head of the rapids, contain quartz
in nodules. Schist of a dendritic appearance is also to be found there.

I have not been able to judge myseif of the structure of the Rocky Mountains in
the district comprised between Fort Norman and the Richardson chain, of which I
will speak further on ; but I learn from the Eta-gsttinê Indians who troquent Fort
Good Hope, that between the Sans Sault Rapid and Fort Good Hope, in the valleys
of the Ruocky Mounta:ns, volcanic formations and tertiary deposits are met with,
similar to those of Fort Norman and of the Porcupine River. These Indians have
spoken to me of red and blue earths, of sulphur and of extinct smoke boles. They
have given me unfossilized remains of bivalve shells, which I believe to belong to the
genus cyprina, which have been found on the summit of the mountains whose eleva-
*tion above the Aretie basin cannot be less than 1,500 or 2,00t) feet.

In the east this zone only contains calcareous hills and alluvium.

8th and 9th Zones: From the Ramparts of the Mackenzie to the Great Eta-tchô Kfwer4
ridge (Polar Circle).

I include these two zones in one and the same paragraph, because the two chains
of transverse hills which separate them are very near each other.

The banks of the Mackenzie below The Ramparts are formed of allvium, con-
taining a large quantity of sand and water-worn calcareous stone, coprolites in
considerable number and belemnites.

The banks of the River Peaux de Lièvre are formed of alluvium, amongst which
are found numerous calcareous fragments containing bivalve shells of the genus Pecten.
To about two-thirds of the way from its mouth it is bordered with calcareous hills
from 150 to 300 feet high, ranged in terraces and with horizontal beds. The source
of this water-course is found in Lac du Vent, and not in Smith Bay of Great Bear
Lake, as Richardson contends. I have ascended this river from its mouth to its
source. It is only separated from Smith Bay by a height of land of a few hundred
yards. The shore of Smith Bay, which I have traversed several times and for all
purposes, is composed of horizontal calcareous beds half buried in a sandy soil. These
shores are almost flat towards the west, and to the north only reach from 20 to 50
feet in elevation. The Indians cali this shore Kfwkkd-Kla, that is to say, "FIlat Rock
Bay."

Need I affirm here, contrary to Richardson's assertion, that Great Bear Lake
has only one outlet, which is the Télini-dié, or Franklin River? It is the same way
with Lake Claire, Lake Wollaston, and the famous and problematical Lake Esqui-
maux, and with all the basins to which two outlets are attributed. Those who speak
of them have not seen them at all, and have badly understood the statements of the
Indians, upon the faith of which they have spoken about them.

Smith Bay, as well as Dease Bay, are bordered on the north, at some little
distance, by a chain of mountains, which I have crossed several times, and which is
divided into three trunks, named Nont'yen Kfwê (Mountain of the Steppes), Let'alE
(The Separated Land), and T-Ddgald (The Land Hardened by the Frost). From
this last trunk flow the two sources of the Anderson River, or Sio-tchgo-ondigee,
which is not called Bégulle duss, a name which is purely Montagnais, and belongs to
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a dialect which is only spoken 400 leagues farther south. This mountain is calcare-
ous on the borders of Smith Bay, where it is not more than 400 feet high. I ima-
gine that its structure is the same all over its extent, but I have not been able to
judge of this, having crossed it when it was buried in snow and ice. In the extreme
inorth-east it is entirely barren. In the west its summit is wooded with white spruce
and larch.

The Anderson is very much confined. The high plateau in which this river
has dug itself a bed rise from 200 to 400 feet above its waters, the volume of which is
not very considerable. At its mouth it is divided into several channels separated by
pretty high land. All vegetation disappears upon its banks above 68° of latitude.
Beyond Fort Anderson its right bank is bordered by a chain of rocks entirely
denuded, the structure of which I have not been able to judge of, having seen it in
winter. According to the form of its peaks I think it is calcareous. It is about 800
or 1,000 feet high. This chain separates the Anderson from the McFarlane, another
stream which is parallel to it, and which flows also from Ti-dEgalé.

All that I can F ay of the valley of the Anderson ie that the high beaches which
border it are sometimes calcareous and sometimes sandy. I have seen no granite
there, but I repeat that having only travelled it in winter I have not been able to
make many observations in this respect.

Three or four leagues below Fort Good Hope iron pyrites is found on the beach,
which the Peaux de Lièvre used formerly to use to strike fire with. In several of
the marshes in the neighborhood of Good Hope a white earth is found, a sort of
gypsumous tufa, as well as asphalt in great quantity.

Ramparts of sandstone are found five leagues below Good Hope on the left bank,
and others, of limestone and of yellowish clay alternately, at the mouth of the River
Tié-dagori on the right bank.

From the Ramparts to the great Etacho Kfwéré ridge, and beyond, the Mackenzie
is bordered on its right bank by a chain of sandy and wooded plateaux named the
White Hills. Their greatest height is 400 feet and their greatest diameter a day's
march.

10th Zone: From Etatcho.Kfwird to The Ramparts of The Narrows.
The tenth ramification which extends from the Mackenzie to Lockhart River,

where it unites in a sort of way with the Ti-della chain which comes from Clarke's
Rocks, alter having described a great circuit towards the east and north, formesa sort
of natural barrier under the Polar Circle, which separates the lands situate below the
circle from those which are beyond it.

In this zone, on the banks of the Mackenzie, the river is bordered on the right
by the same chain of sandy hills, which after being called the " White Hille" are
now named the "Causeway of the Giant Beaver." lts greatest height is from 500 to
600 feet. On the left bank is a ridge of the same appearance and of equal elevation,
Trout Mountain. The beaches of the river are composed of banks of sand and of
gravel. There is to be seen there a good deal of water-worn granitic and calcareous
pebbles.

On the right bank, opposite the site of the old Fort Good Hope, there are
again natural ramparts of limestone, or of schistose sandstone (I do not remember
which) at the mouth of Thunder River. Traces of fire are very visible in these rocks,
which are from 80 to 150 feet high. One finds there hSmatite, or oxide of iron;
sulphate of iron, and sulphate of magnesia; alum, which exudes from the fissures in
the atone; and red ochre. It was here that the Peaux de Lièvre discovered in ancient
times the hbomatite, which on account of its color, resembling the dung of the black
bear, they called Sa-tsann, that is to say, bear's excrement. Lower down upon each
bank of the river a long precipice is found, the liding Slope of which is eut at regular
intervals by ravines which divide it into a long series of truncated cones. This
is Franklin's " Cannon Shot Ridge."

In the eastern centre this zone contains a vast plateau of barren lands, which
.extend between the Anderson, the Mackenzie, Great Bear Lake and the sea. Thia
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mountainous plateau contains numerous lakes, several of which present the peculiar-
ity that they have no apparent outlet, but that they discharge one into the other by
subterranean water-courses or channels. I have visited four of these great lakes
wbich have no other outlet. The level of several of these basins is falling from year
to year; svme of them are completely dry, others present wide fat and arid shores,
and sand or gravel banks entirely barren, which are so many proof of their partial
drying up. A chain of these great lakes extends between Smith's Bay of Great Bear
Lake and Lockhart River on one side, and Anderson River on the other. They must
have formed in pilmitive times a notable portion of Great Bear Lake.

Nature of the soil, limestone in horizontal beds; sand, alluvium.

Eleventh Zone: From the Ramparts of the Narrows to the icy Arctic Ocean.

The second Ramparts of the Mackenzie, called the Detroit or Narrows, are com-
posed of lias and limestone, which exude alum and saltpetre. Lower down are
schistose sandstones, of which the Esquimaux make the heads oftheir arrows. Height
from 60 to 150 feet, over an exte4t of 20 to 22 miles. Friable schiste at their
extremity on the right. Sand and mud in the vast expanse of water which opens
at Point Separation.

The right bank of the Mackenzie continues to be bordered by the long sandy
plateau which takes here the name of Kwat-lédi, to its jonction with the chain of the
Sandy Caribou or Eroleyrstok mountains. Height 600 feet.

At 60° 50' latitude the spruces disappear. One meets with here the arctomyx,
the eider duck, the barnacle goose and the blue fox.

On the sea coast and the right bank the Esquimaux have told me that there are
caves containing fossilized bones of large antediluvian animale, particulary of the
mastodon, of which they have shown me pieces of tusks of the finest ivory, which
they call Lilligvark, and which they know how to distinguish perfectly f rom the ivory
of the walrus, or turark.

They have also told me that there are upon the sea shore to the eastward, tertiary
deposits in combustion, similar to those at Fort Norman. They all them ignéroit.
There are also others on the west side of Bathurst Cape, whose high plateaux were
taken for a chain of mountains by Richardson, and wrongly called Melville Moun-
tains. This plateau is raised about 600 feet above the Arctic Sea.

Frogs are found to the mouth of Peel River, and the doré or river perch in the
Anderson River, notwithstanding Richardson's assertions to the contrary.

As the learned doctor bas well remarked, the extremity of the Rocky Mountains
which stretches towards the mouth of the Mackenzie is composed of spurs of moun-
tains all stretching obliquely towards the north north-east. What several Arctic ex-
plorers have ignored, is that this chain does not border the Mackenzie,but is found nearly
thirty miles to the west of it along the mouth of the Peel, several channels of which
are tributaries of the Mackenzie, whilst others flow directly into the sea; so that this
stream, the last affluent of the Mackenzie on its left bank, is at the same time a
veritable river fowing into the ocean.

The Rocky Mountains, as one crosses them between Fort McPherson and La
Pierre's house, are composed of five parallel ranges of mountains, of which the middle
one is schistose, and higher than the two others which flank it on both aides and
which are calcareous. I have not observed deposits of coal nor traces of fire in any
of these ranges. They have nothing in common with the soils of Lake Athabasca.
I have seen neither granite nor feldspar there. Several other ranges which are crossed
by the Porcupine River, the north branch of the Yukon River, on the west aide of
the Rocky Mountains are similarly calcareous, and are not more than 400 or 1,000
feet in height; whilst the highest chain of the Richardson Mountains measures quite
from 4,000 to 5,000 feet.

To the chain of the Castor Mountains (Tdha-tcha) (which crosses Alaska territory
obliquely from the Romanzoff chain at the north-east to Mount St. Elias at the south-
west) the banks of the Porcupine show only alluvium, sand, banka of gravel
pierced across by calcareous beds, but no granites. Sometimes a limestone is found
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resting on sandstone and surmounted by a bed of clay or sand, as it is to be seen in
the ramparts of the Mackenzie.

On rearing the Tdha-tcha chain the nature of the soil changes; precipices of
yellow sand and vast plains of sand ; then banks of ashes and puzzolana from 100 to
120 feet in hoight, which are continually slipping down ; bare mountains, piled up
one on the other, which stretch along the right bank in an oblique direction from
north north-east to south south west, so as to bar the passage of the river. They are
composed of mounds or cones with a large base, piled up and forming a long
range of about 1,000 feet in height. A prodigious fissure, a sort of crevico, due to
the action of fire, opens in the flank of the mountains. The Porcupine falls into it,
and wears for itself a tortuous and difficult passage for a distance of about sixty miles,
which is the diameter of the range. On coming out of this canon, whose truncated
peaks rise from 300 to 400 feet above the water, the Tdha-tcha range occupies the
left bank and pursues its course to the south-west. These gorges are what are called
The Ramparts of the Porcupine River. The name of Rat River is altogether wrong,
and is more particularly applied to the Bell River, which is a tributary of the Porcu-
pine, and on the banks of which La Pierre's house is situated.

The Gorges or Ramparts of the Porcupine offer a vast and magnificent field to
the geologist and mineralogist. The Neptunian and Plutonian elements have :nited
there to form rocks and soils of an extremely varied nature, which make an interest-
ing study. The traces of fire there are recent, and are analogous to the smoke holes
of Fort Norman. Coal, anthracite, gneiss, red ochre, trap, porphyry, marble, feldspar
pure and rose-veined, all the varieties of granite, gypsum, sulphur, talc, blue marl
and a quantity ef other minoral substances, show themselves in profusion in this
canon, as well as mineral waters. Moreover the rocks, by their singular and capri-
cious forms,'as well as by their striking, and one might say improbable colore, present
to the brush of the landscape artist scenery of a rare and striking character.

Unfortunately the cour>e of this river is dangerous bv reason of the rapidity of
its waters, as well as of the many banks which intersect its course. Bark canoes
cannet bo procured thero. The Loucheux or Dindjge of the river only travel with
rafts.

In closing this over-long report, in the course of which I believe I have replied
to the two questions which you have done me the honor, sir, to put me, it romains
for me to furnish you the information which you ask me for abont the accomplish-
ment of your journey.

You will find, sir, at Fort Chippewyan and at Fort Simpson, the boats. men and
provisions necessary for the exploration which yon propose to make, whother along
the Peace River or on Great Bear Lake, along the Coppormine, the Mackenz;e, or in
the Rocky Mountains. The officers of the Hudson Bay Company always make it
a pleasure to b of any assistance to travellers whoever they may be, and all the
more whon they carry a Government warrant, and when they are discharging the
duty which bas for its object the well-being of the country and the development of
soience. My friend, Mr. flardisty, the chief of the Mackenzie district, has spoken
to me in these terme, and bas authorized me to reply to yon to this effect, as far as
respects his post, Fort Simpson.

The best way of making an expedition to Great Bear Lake would be to go there
in summer and to wait at Fort Norman till the ice had loft the lake, which dons not
take place before the middle of July. The navigation of Great Bear Lake River,
which is open from the end of May to the end of June, is again obstructed by ice
coming down from Great Bear Lake from the lst to the 15th of July, but this
varies.

From the middle of July to the end of September, the lake is open, although
yon may always be exposed to meeting ice out ln the lake. Later than that it
would be imprudent to navigate Great Bear Lake. But at the end of September it
would be easy for you, air, to re-desoend Great Bear Lake River and to re ascend the
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Mackenzie to Athabasca, and even farther; or to go and winter either at Fort Good
Hope or at Peel River Fort.

To ascend the Rocky Mountains in autumn, or at least to venture upcn the Por-
cupine in a canoe or bedare would be imprudent, because of the nearness and severity
of the winter. It would be better to wait until the month of June.

Before finishing, it remains for me to place myself entirely at your disposal, as
a draughtsman, co-operator and interpreter in the Dore (?) and Tunok (?) languages.
There will be no doubt of my superiors approving of my following you without any
pecuniary compensation, in case you think fit for the succes of your expedition to
give me the honor of forming part of it.

Accept my feelings of the highest esteem, with which

I have the honor to be, my dear sir, very sincerely yours,
E. PETITOT, Ptre.

My address is: R. P. PETITOT, at Fort Good Hope, Mackenzie River District.

Mr. ROBERT BELL,
Geological Survey of Canada, Montreal.

WINNIPEG, MAN., 21st April, 1888.
Hon. Dr. SVnUtLTz, Ottawa.

HONORABLE SiR :-I was just reading a list of parties you sent questions te con.
cerning the northern country. I would like to add another name to it, if it is
agreeable to you, that is, Donald McIvor, of Kildonan East. He was sixteen years
in the Hudson Bay Company's service, and was four years inside of the Arctie
ciIcle; he sailed down the Mackenzie River to the Arctic Ocean, then up the Arctic
River and crossed over to old Fort Geod Hope. He has often told me he would
rather live in the Peace River country than in Manitoba; he says it is a far finer
country. He is a regular encyclopædia concerning that country, and could give you
valuable information concerning food, minerals, agricultural resources, &c. loping
this will meet with your approval, as everyone here is taking a deep interest in your
committee,

I have the honor to be, sir, yours very truly,
D. A. ROSS.

Answers from DONALD MoIVOR, fermer, Kildonan P. O., Manitoba:-
lt Question :-A. Any information which I can give is from actual residence

in the Mackenzie River District of over six years, and will embrace nearly all the
district watered by the Mackenzie, Athabasca and Great Slave Rivers.

2nd Question :-A. I consider the Mackenzie navigable right from the coast a
distance of 1,000 miles; Great Slave kome 300 miles further. The Athabasca is also
navigable a great distance; are all of great depth; current swift; would at least be
navigable by steamers of 500 tons.

4th Question :-A. Great Bear, Great Slave and Athabasca are the chief. Great
Slave the largeet, about 180 miles wide, great depth, numbers of good harbors. Bear
and Athabasca also large and deep; excellent harbore also; any of them would be.
suitable for steamers such as run on our Canadian lakes.

5th Question:-A. Have never been nearer than a day's journey to the coast
myself, so do not know much concerning the coast at the mouth of river, but as far
north as Forte Norman and Peel and Good Hope the depth of water is great. Average
length olpen water from 12th to middle of May, till first or second week in October.
Excellent harbors, and think whaling or sealing vessels 'vould have at teast three or
four monthe' fishing without being impeded by ice.
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6th Question :-A. About 200 miles each side of the lake. Would consider all
suitable for steam navigation with the exception of about 15 miles of rapid and
portages between Mackenzie and Athabasca and just below Fort Athabasca.

8th Question :-A. One-half mile wide, great depth of water, five portages
between Great Slave Lake and Fort Athabasca, one rapid about 20 miles long con-
sider it navigable for 200 miles, and but for this rapid would have about 1,300 miles
with the Mackenzie of navigable water to the coast.

10th Question:-A. Have never been up the Peace River far, so do not know
much about it.

12th Question:-A. The Mackenzie the largest river in the district, about 2,400
miles long; extensively wooded on the banks; has good harbors and would be nav-
igable five months in the year by any steamer or sailing vessel of ordinary size.

13th Question :-A. Along the shores of Lake Athabasca it is all timber, pin,
spruce and tamarac of great size. Fish in great abundance, chiefly whitefish. Iron
is to be found in that region pretty extensively. Cannot say for any other minerai,
but should think coal is also plentiful.

14th Question: -A. The largest in the region, aiso thickly wooded, extensive
fisheries. Great place for salphur, iron is aiso found there, I believe. The same in
Great Bear Lake in regard to timber and fisheries, consider it one of the best lakes
in the world for fish of ail sorts, but chiefly white.

17th Question :-A. Can ascend the Mackenzie between 1,000 and 1,200 miles
between first of June and middle of October.

18th Question :-Cannot tell exactly as my experience is of 28 years ago, but
understnd the Hudson Bay Company have steamers plying at the present time on
both these lakes.

21st Question :-A. Greatly similar to our Manitoba summer; warm, sunny
weather, just enough rain for vegetation, snow in winter from 3 to 4 feet deep.

22nd Question :-A. At Forts Chippewyan, Resolution, Simpson.and Halkett,
frost penetrates from 4 to 5 feet; nearer the coast at Fort Norman and Good Hope
about 5 feet, and so on towards the coast.

26th Question :-A. As far north as Fort Norman. I saw some wheat, very fine,
at Portage la Loche, grown by an Indian, but do not know of its being tried further
north then. Never saw any Indian corn during my stay.

29th Question :-A. At Athabasca, barley sown the middle of May, ready for
reaping first or second week in August; further north, at Fort Norman, sown the
middle of May, could be reaped middle or last week in August. Spring opens firet
of June or last week in May.

31st Question :-A. Usually about three weeks. Wheat ripens about the last
week in August; barley the middle of August; potatoes the first of September;
strawberries the middle of July; gooseberries the first of August.

33rd Question:-A. Lovely warm weather, thermometer ranging 70 to 80
degrees, neither too dry nor wet, much similar to Manitoba. No summer frosts in
any of the places mentioned. No local frosts in these months.

37th Question:-A. Latter end of May.
38th Question:-A. September, warm, but frost often at night; October cooler

with frost as a usual thing. The intensity of the winter cold does not retard growth
-in summer whatever.

40th Question :-A. Wild grasses most abundant and nutritious. Excellent for
pastdre and compare favorably with those of any of the eastern provinces.

41st Question:-A. Have not noticed it but may have grown among the rest.
42nd Question :-A, Did not know of any, but did not look for any, as I did not

want it.
43rd Question:-A. Black loam chiefly, sometimes a little sandy. Three.

fourths is fit for pasturage, and nearly the same for hardy grains.
45th Question :-A. Climate in winter intensely cold, but does not seem to

affect plant life ; in summer, weather beautifully warm, splendid growth, but season
very short.299
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46th Question:-A. None whatever.
471h Question :-A. The postmasters of the different forts in the district could

furnish you with records kept as to the climate in different parts. Did not keep
any such myself, but by applying to mon in charge now could supply you with all
information wanted.

48th Question :-A. Decidedly they do, if it was not for the numerous lakes
.and rivers in the district, summer frosts would be the usual thing. These freeze in
the latter end of October; open in spring, the latter end of May.

49th Question:-A. South wind chiefly in summer, which makes the air mild
and warm. In winter, with the intense cold, there is never much of any kind, but
chiefly north and south.

50th Question :-A. Fort Simpson, and upwards to Great Slave Lake.
51st Question :-A. In agriculture, when I was there, nothing whatever was

done to any extent; stock raising at most of the forts was carried on on a small
&cale, and succeeds admirably.

52nd Question:-A. Have not seen much of what is called barren lands, and
*eannot say.

53rd Question:-The animals which now find sustenance there and elsewhere in
the region in question, are as follows:-

Cariboo, of threo kinds, red deer, reindeer, cabre; reindeer of great size, skin
valuable for shoes, shirts, &c., greatly used by the mon in the Hudson Bay Company.
Musk ox abounds in the northern regions, but are not to be found in Mackensie
River district; robes very valuable. Moose, very numerous, large skins very useful
for clothing and moccasins. Blk, nover saw any during my stay. All other animals,
except those which are carniverous. Wid sheep and goats abound in mountainous
regions. Flesh very good, but skins not much used.
NUMBIRs, localities, quality of covering, habits, and method of capture of

Lynx, Very numerous about Great Slave Lake, but are to be found through the
whole district; fur is good, valued at 3s. per skin; captured in woodon traps.

Arctic fox, found towards the coast; fur of not much value.
Black fox, pretty numerous throughout the district ; fur very valuable; skins

worth from £6 to £8.
Silver fox, almost same as black, but fur not quite so valuable: usually captured

in steel traps.
Cross fox, most numerous but not so valuable; captured same manner.
Fisher, fonnd in the mountains something similar to lynx, but fur more valuable.
Wolverine, very numerous, of no value.
Otter, not very numerous, chiefly I think, on account of cold; fur most valuable,

often shot in water or caught when seen on land.
Beaver, very numerous all through the country; fur very valuable; captured by

breaking their houses, afterwards spearing, trapping or shooting them.
Marten, most numerous, also all over. Fur valuable, caught in steel traps.
Mink, not so numerous as marten; fur about as valuable; found in little streama

and captured in traps.
Ermine very plentiful ; of no consequence.
Mask rat, thick as mosquitoes; fur valued at 6d per skin.
55th Question: -A. Can't tell the amount of shipments of late years, postmasters

at the present time would be able to furnish information on that subject.
5'th Question:-A. White is - the principal, and in the lakes , and

rivers most plentiful. On one occasion I remember in one day
with another man taking 2,500 at Great Slave Lake, these weighing
from four to five pounds each, of the best quality, and this was not an unusu-
ally large num ber to be taken in nets. Come about the same every year, especially in
the fall are most numerous, are caught till lst of February. Trout are also numerous,
very large, weighing often 30 or 40 pounds, caught by hooks in the spring by holes
out in ice. Pike most numerous, weight 12 to 15 Ibo. Almost every kind of fish are tu
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b. found in these lakes and rivers; in fact I think nowhere in our eastern provinces
are there such valuable fisheries.

58th Question:-A. Never saw but smali whales and grey seal, which are most
numerous, but understand large whales abound along the coast.

59th Question :-A. Should think these fisheries most valuable and small vessels
of 100 or 200 tons if built strongly, either at the head of the Mackenzie or any of the
posts near the mouth, would be most suitable.

60th Question :-A. Timber there is large enough, but chiefly pine, spruce, tam-
arac and poplar, and might not be hard enough for construction of vessels. Great
tracts of timber are to be found along the Mackenzie, Peace and Athabasca and
throughout the whole district ; spruce, birch, tamarac, poplar, are chief, larger sise
spruce often measuring 4 to 5 feet diameter. Think the only way of bringing such
to market is by railway connection.

63rd Question:-A. Know of none but a sort of white cherry used by the
Indians to make bread.

65th Question:-A. All over the region used greatly by Indians and often at
Hudson Bay posts when other not to be had.

66th Question:-A. is rather bitter, but would make a good substitute. It is
very wholesome.

67th Question:-A. Regarding gold, have heard of it, but have never seen it. Iron
could be found throughout the whole country, very plentiful on the shore of Great Slave
Lake, running into it by little streams. Should think would be plentiful, but have never
seen any. Coal in great abundance in banks of Mackenzie, and elsewhere. Saw
there a fire burning, which the oldest inhabitant could not remember starting, and
is burning, I believe, to this very day.

6ôth Question:-A. White clay on the Mackenzie most valuable for pcttery,
Quantities of lime and sandstone, while granites are found all over the district.

70th Question:-A. Pretty far north, but some stay in the barren grounds in
great numbers; white and gray wavey, crane, swan, geese and duoks all in great
numbers; date of hatching, last of June; arrived middle of April, seen as early as
12th, leave in September and lst of October.

71st Question :-A. Goose, duck, swan, wavey and crane in great numbers.
Feathers in great quantities turned out of this district generally by Hudson Bay
Company.

72nd Question -A. During the migrations, the birds in these districts do not
stop long to feed, but geese and ducks hatch throughout the whole country and stay
all summer.

73rd Question:-A. The different varieties of food of these migratory birds during
the breeding season are grass, gravel, berries, which is the chief food of them all.

74th Question:-A. The time of their appearance in the spring going north is
between 12th and 20th April, and middle and lst October leaving.

75th Question :-A. The usual food of these wild fowls after the hatehing season
is over is the same as during hatching season.

76th Question:-A. Raspberry, strawberry, gooseberry, " very large " cranberry
(high and low bush), a splendid region for small fruits.

77th Question :-A. Pitch is splendid, flowing into the river by little streams i
very valuable for boats.

78th Question:-A. There are large quantities of this deposit for forty or fifty
miles.

79th Question:-A. Should petroleum be discovered in large quantities by
boring wells in the Athabasca region, should think that small steamers to where
connection by rail might b. made, would be the best way of bringing it to market.

82nd Question-A. Chippewyans about Athabasca and Slave down the Mackensie,
Luchies nearer the coast and Esquimault at the mouth. Consumption from cold in
what carries off most of them, Know of no other epidemic disease.

83rd Question:-A. Fish, venison, fowl, fresh in summer, dried for winter,
rabbits, bear and pemmican is the food used by them at different times of the year..
Do not make any effort to cultivate soil; live altogether by the chase.
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'%1%84th Question:-A. Can't say; the scarcity of moose and deer some years is
owing [ think to the depth of snow, the winters before, when greater numbers than
usual wore killed.

85th Qiestion:-A. Cannot account for the cause and nature of disease which
periodically kills off rabbits, suppose it is natural.

86th Question:-A. Only one variety of rabbit in Mackenzie Basin.
87th Question:-A, Ali rabbits are equally subject to this disease.
88th Question:-A. Food animais: blaok bear is numerous and easily killed;

grizzly bear is found in the mountains and are more savage.
89th Question: -A. The effect of the opening up of the Mackenzie Basin to civi-

lized men upon the Indians of the region would be I think beneficial, as it would
teach them agricultural pursuits, stock raising, &o. ; they are honest and mild until
you come to the Bsquimaux, who are more savage.

90th Question:-A. The Indians are good workers, employed greatly by the
Hudson Bay Company as boatmen and make excellent servants. Helps to civilise
very greatly ; not difficult to get them to work to support themselves.

If any exploring parties are sent ont would much like a chance to go.
DONALD MoIVOR,

Kildonan, Man.

SMITHSONIAN INSTITUTE,
UNITED STATES NATIONAL MUSEUM,

WAsHINGTON, 26th Åpril, 1888.
JOHN SOHULTZ, Esq., Senate Committee Room,

Ottawa, Canada.
Sia,-I have received your communication of 10th April with enclosures in re -

ference to the appointment of a Sonate Committee to enquire into the resources of
the Great Mackenzie Basin, and requesting information relative to that region. In
reply I regret to have to inform you that there is no one connected with this Institu-
tion who from actual experience feels capable to answer the questions submitted.

Yours very respectfully,
S. P. LANGLEY, Secretary.

457 ST. PAUL ST., MONTREAL, 30th April, 1888.
DEAR Di. SonULTz,-In reply to your tolegram of this day-the Hudson Bay Cob

sell ail thoir fars in London. About the end of January in each year they sell the
beaver and musk rat. About the beginning of March is the principal sale of all vari-
ons skins. In September they have a clearing up sale of skins comprising all that
have been received through the summer; about the same time they also soeil all the
odds and ends such as eider down, feathers, fish oil, bees' war, &c.; the September
sale will probably average from one-third to one-fourth the amount of the March
sales. Lampson & Co. soeil at the same time as the Hudson Bay Co.-and also for
some three or four years have sold faro in June; in addition to this they sell the
Alaska collection of seal skins in April and November.

I think this wiil cover all your questions; if not, I shall be happy to try againt
I think my son Horace will be in Ottawa to-morrow, ho wll call on you and you
may possibly extract some information from him.

Faithfully yours,
JOHN MARTIN.

Von. Dr. ScaULTZ, Ottawa.
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OTTAWA, 30th April, 1888.
SIR,-I am directed by the Select Committee of the Sonate appointed to inquire

into the resources of the Great Mackenzie Basin to forward you the enclosed list of
questions, as His Lordship, Bishop Clut, in his examination before this Committee,
informed them that you possess valuable information in regard to the region embraced
in the inquiry, particularly in regard to the sea animais in the Arctic Sea and at the
mouth of the Mackenzie River; and the Committee would like to have fuller informa-
tion in regard to this latter subject than they have yet been able to obtain. If you
feel it too great a task to answer all the questions enclosed, perhaps yon will be able
to particularize that in regard to the sea animals. The Committee and the country
will appreaiate very highly any information you can furnish on this point.

I have the honor to be your most obedient servant,

Rev. FATaER SEGUIN, JAMES DRYDEN, Secretary.

Fort Good Hope, Mackenzie River.

ST. PÎTR's CHUROH, 107 VISITATION STREET, MONTREAL, 2nd May, 1888.
DzAR SIR,-I am in receipt of your letter of the 30th April. I have hastend'

to send to Rev. Father Jean Séguin, at Good Hope, the list of questions on th
Mackenzie Basin, series " A," " B" and following. I hope that the Rev. Father will
reply in a manner that will be satisfactory to the Committee. I have requested him
to have the goodness to send you the degrees of cold and of heat of which he bas
taken note during twenty-seven years. As this will involve a good deal of work for
this gentleman whose time is very much occupied, I have asked him to send you the
degrees of heat and cold noted for four or five years only. That will be sufficient for
you I hope, to give you an idea of the temperature at Good Hope.

In the Committee room you expressed to me a desire to obtain the addresses of
missionaries who would be able to give you information. Well, I send you here the
addresses of the heads of the missions, and if you wish to send them your list of
questions I most cheerfully authorize you to do so .

1. Rev. Père E. Girouard, O.M.I., Vicar-General, Lac la Biche, via Calgary and
Edmonton, N.W.T.

2. Rev. Father Albert Pascal, O.M.I., Mission of the Nativity, Athabasca, via
Calgary, &c.

3. Rev. Father F. Le Serrec, O.M.I., St. Charles' R.C.M., Dunvegan, Peace
River, via Calgary, &c.

4. Rev. Father A. L. Laity, O.M.I., St. Henry's R.C.M., Vermillion, Peace
River, via Calgary, &c.

5. Rev. Father L. F. Dupire, O.M.I., St. Joseph's R.C.M., Great Slave Lske, via
Calgary, &c.

6. Rev. Father Nouet de Rerangue, St. ]Raphael's R.C.M., Fort Des Liards (Mac.
kenzie District) via Calgary, &c.

7. Rev. Father A. Lecorre, O. M.I., Superior of R.C.M., Providence (Mackenzie
River), via Calgary, &c.

8. Rev. Father B. Roure, O.M.I., St. Michael's R.C.M., Fort Rae (Mackenzie
District), via Calgary, &c.

9. Rev. Father J. J. Dupin, O.M.I., St. Bernard's R.C.M., Petit Lac des
Esclaves, via Calgary, &c.

May these addresses be useful to you!
I am, dear sir, youi a very truly,

IS. CLUT, O.M.I ., Bishop of Arendele.
Mr. JAMES DRYDEN, Secretary Committee, Ottawa,
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SENATE COMMITTEE ROOM, OTTAWA, 'lth May, 1888.

The Honorable the Minister of Interior,
Ottawa.

Si,-At a meeting to-day of the Joint Committee on printing of both Houses of
Parliament, I was instructed by its chairman to add to the report on the Mackenzie
Basin, which came in due course before them, a map showing Alaska and the coast
lino between Alaska and the mouth of the Mackenzie River, and to place upon it all
information which we had derived from the evidence or from other reliable sources,
in regard to such navigation as had obtained in the past by Polar Sea ship, boat, and
Hudson Bay Company's expeditions, the size of the map to be that which wilh form
two pages of the report when in print. In compliance with this request I have to
ask you to be good enough to cause to be prepared such a map, whieh I shall submit
to my colleagues, and on their approval of it I will communicate with you again.
The information given in the Admiralty chart showing Behring Straits, the north
coast of Alaska, and the north Coast of the North-West Territories, is essential as
forming a basis of the coast lino and the soundings thereon. It will be necessary
also to put upon the map the track of Captain McClure; also that of Captain Collinson,
as shown in the chart which you will find in Vol. No. 475 of the library, entitled the
"Discovery of the North-West Passage by IL M. S. "Investigator," Captain McClure,"
marking also all of the points, inlets and also coast marks which are there named; also
the track of the boats of Her Majesty storeship " Plover " from near Point Barrow,
skirting the north-west coast of America and ascending the Mackenzie to Fort Simp-
son ; also the track of the boats of Dease and Simpson, who descended part of the
Mackenzie and took up the survey of the coast from Franklin's western limit of coast
survey at Return Reet. You will also please have Franklin's route laid aown, and
from any or all of these sources give any of the soundings which.relate especially
to the Mackenzie estuary and the coast west of that river.

I am, sir, yours respectfully,
JOHN SCHULTZ, Chairman.

(Extracts from different records having reference Io map shtwing sea.eoast (. Alaska and
.Nort h- West Territories fi om the " North- West Passage."-Robert Buish.)

Page 330.-Mr. Martin also reported that the water is exceedingly shallow off
and about Escholz Bay, and that although the summer had been a most favorable
one in every respect for a vessel coming througb, yet the depth of water is wanting.
This, together with the north-eaet current and the prevalence of the south-west winds,
renders the North-West Passage decidedly unattainable.

Page 412.-To the northward of Point Barrow the sea appeared encumbered
with lofty icebergs, but on the western side there was a fine open channel, whiuh
the Esquimaux assured the party extended uninterruptedly to the southward. They
likewise informed them that whales were plentiful to the northward of the point,
and seals were ex erywhere sporting among the ice. Observations were obtained,
which determined the landing place to be in latitude 710 23' 33" north, longitude
156° 20' west, agreeing closely with the previous observations of Mr. Elson on his
visit to the place. It was high water between one and two o'clock, the rise of the
tide being fourteen inches with the flow from the westward. After bidding adieu
to their good humored and friendly entertainers, the party set out on their returU
and reached the mouth of the Mackenzie River on the 17th August, and finally Fort
Norman, from whence they departed on the 4th September, having thus suecessfully
completed the survey of sixty degrees of coast lino of the American continent, which
had hitherto remained a blank on the map of the Arctic shores, being a part of the
160 miles of sea coast which it may be remembered intervened between the farthest
points reached by Captain Franklin in 1825, and that attained by the master of
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H. M. S. " Blossom," who was despatched in boats to meet him from Behring Straits.
After much difficulty, arising from the broad and heavy pack of ice that res§ted

on the shore, at length reached the Point ; and were rewarded for all their toils and
anxieties by the sight of the open sea stretcbing away to the southward. On Point
Barrow, which is a long low spit, compobed of gravel and coarse sand, which the
pressure of the ice had forced up into numerous mounds, resembling in appearance
huge boulder rocks, Mr. Simpson and his party hoisted their flag and with three loud
and hearty cheers took possession in the King's name.

Page 40x.-The latitude ashore was 70° 'W 48". From this situation they had
the satisfaction of seeing a range of the Rocky Mountains to the westward of Rom-
anzoff chain, and Dot seen by Sir John Franklin, though within the limita of his
survey; Messrs. Dease and Simpson therefore called it the Franklin Range. as a just
tribute to his character and merits. That evening they reached Sir John Franklin's
Return Reef, where their survey commenced, that officer having got no further.
Return Reef is one of a chain of reefs which run for 20 miles parallel to the coast,
at the distance of about half a league, affording sufficient depth of water within for
amall craft. The mainland here is very low. Harrison's Bay, which is about fifty
miles in breadth and about a third of that in depth, extends from Point Berens to
Cape Halkett. At the bottom of this bay another picturesque branch of the Rocky
Mountains rears its lofty head, to which they gave the name of Pelley's Mountains,
in honor of the Governor of the Hudson Bay Company. At their base flows Covill's
River, which is two miles wide at its mouth, and here the travellers were detained
for a whole day by a violent gale from the north-east. The country, to the foot of the
mountains, appeared to consist of plains clothed with low grass and moss, affording
eature for herds of reindeer. Observations were taken here, which determined

a Halkett to be in latitude 700 43' N, longitude 152° 14' W., the variation of the
compass 430 8' 33" E.

The following is from " Richardson's Polar Regions:"
Page 235.-To the westward of Bank's Land, at some distance seaward from the

American continent is found the permanently ice-blocked sea, called by the Eskimos
" the land of the white bear." This gigantie floe we believe to be formed by the con-
tinued eastern set of the deep tidal and oceanic currents of the Polar Sea east, of
Spitzbergen, and that it is prevented from permanently blocking up the coast lino of
the American continent only by the influence of the rapid tides which enter the Polar
Ses through Behring Straits.

Page 239.-Baron Wrangell's description of the sea ice north of Kolyma, already
quoted, will apply generally to the ice of the north of America, but though there are
high hummocks or ridges where currents or strong winds have pressed the foes and
smaller pieces together, and caused them to over-ride eaoh other, there are no icebergs
of any sime in the Arctie American Sea, from the absence of glaciers to furnish them,
either on the continental shore or islande due north of it. The nearest approach to
an iceberg on the American coast line is a talus of drift snow formed under a pro-
cipitous cliff washed by the sea, which breaks off by the action of the waves and sun
mter one or more summers. They are few sud comparatively insignificant when
eontrasted with the mnuntain berge furnished by the vast glaciers of Greenland and
Spitzbergen.

Page 240. -Sir Robert McClure and Captain Collinson in the voyages from Beh.
ring Strats to Bank's Land, obtained information of the fxed barrier of ice already-
notieed as distant from thirty to fifty miles from the continent. It is probable that
this icoe belt hangs on to a northern chain of islande.

Page 241.-About the end of September fresh ice begins to encruat the sarfae»
of the se, so as to terminate the general navigation for the season, and the history
oi Arotie enterpriae in the earlier pages of this work, shows in certain localities, and,
in some somons, the ice may be packed by prevailing winds and currents so as to-
obaeuct the progress of ships for a whole sammer, or even for several successive
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Page 128.-Cook's careful examination of the American coast, from the 58th
parallel of latitude northwards proved that there was no passage below Icy Cape,
which was the limit of his voyage within the Behring Straits. The Russian surveyor
Gwosden had seen the American side of Behrings Straits in 1730, and Behring Tehir-
ikow and De Lisle had rounded the peninsula of Alaska, and touched in 1771 the
mainland near Mount St. Elias, as well as in latitude 55° 30'. But Cook was the first
who made a continuons and effective survey of those coaste. The failtire of Phippe
in the Spitzbergen seas, of Cook by way of Behring Straits, and of the vessel sent on
two successive seasons to Davis' Straits, to co-operate with him, satisfied the Admir-
alty of the day, and for 40 years the North-West Passage was unheard of in the
Government bureaus.

In 1789 Sir Alexander Mackenzie, a member of the North-West Fur Company,
trac ing from Canada, descended the great river which bears his name, and traced it to
its torinination in the Arctic Sea, though this traveller says that he was not supplied
with the necessary books and instructions, and with much modesty adds that he was
defloient in the sciences of astronomy and navigation. His survey was in the main
higbly creditable, and the position of Whale Island, his extreme point, is very nearly
accurate. He had actually reached the sea coast, but the Mackenzie pours ont suo
volumes of fresh waters from its varions mouths that the sea does not become salt
till near Garry Island, which lies about thirty miles ont from the coast of the river
Delta. The risitug of the tide, was, however, observed. The latitude of Whale Is.
land was found to be 690 1' 4" by meridianal observations to sun, and its longitude by
dead reckoning 1350 west. Before leaving the island many Belugas or white whales
were seen, whence the name given to the island by Mackenzie.

Page 181.-Before Captain Kellet made thie discovery he had despatched Lieu-
tenant Pullen and Mr. Hooper, with two whale boats to search the coast between
Port Barrow and the Mackenzie. They were convoyed beyond the point by the "Nancy
Dawson," Mr Sheddon's yacht. The voyage to the Mackenzie was successfully made,
whereby in conjunction with Sir John Richardson's and Dr. Ray's boat voyages
above mentioned, the whole continental coast line between Behring's and Victoria
straits was examined without any trace of the " Erebus " and " Terror " being found.
After wintering on the Mackenzie, Lieutenant Pullen tried, in 1850, to reach Bank's
Island, but got no further than Cape Bathurst.

It wili be remembered by those who have read the interesting narrative of Cap-
tain McClure's voyage in the " Investigator " that having reached the neighborhood
of Port barrow without seeing or hearing anything of his consort, the " Enterprise,"
and after consultation with Commodore Moore of the store-ship " Plover " near Port
Barrow for the purpose of aiding Sir John Franklin's ship should he be able to reach
that point from the east as was his intention, or to afford such aid to expeditions try-
ing to attain a north west passage from the west to the east, that fearing he might
nob be able to reach open water if he delayed, it was determined that ho should pro-
oeed, and in writing to the secretary of the Admiralty on the 20th July, 1850, h.
mentions among other matters:

1. Af ter passing Cape Lisburne, it is my intention to keep in the open water,
which from the different reports that I have read,appears about this season of the year,
to make between the American cost and the main pack as far to the eastward as the
130th meridian, unless a favorable opening should earlier appar in the ice, which
would lead me to infer that I might pusb more directly for anks Land which 1
think is of the utmost importance to thoroughly examine.

They fell in with a boat containing tiree Esquimaux, who, " in reply to the
queries made to them, held out the gratifying promise of a channel of water being
found continuouuly to the east, and that at this season it would vary from three to
ive miles, the distance to pack then lay off Point Pitt. The ice they said never went

further off than at the present time and at one season (that is in the winter) there
was no water at al along the coast. They could give no idea of when the water
eased to exist or when the winter season may be said to commence in this region.
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It is almost immediately'afterwards incidentally observed that "the coast of North
America in this neighborhood is described as one vast plain ; the soil is a dark blue
clay, without a stone or elevation to break its strange monotony. From the buach
the eye ranges over an immense green flat, variegated with moss, grass and flowers,
and broken here and there by fine sheets of fresh water. Large herds of reindeer
were seen by the " Investigator " and the whole landscape was strangely novel to our
navigators and totally unexpected in the near neighborhood of a sea of eternal ice.
The bottom of the sea partook of the level nature of the land, and the soundings were
wonderfully regular, enabling the " Investigator " to work along in spite of flying
mists, by alternately standing into three fatboms of water and off to six or seven,
where they generally found the edge of a heavier ice brought up and aground. Its
enormous thickness may be estimated by considering that to be aground in seven
fathoms of water the floes must have ranged from thirty-five to forty feet in depth;
and this, of course, being the outer edge of the pack, was lighter than the rest. They
seem to have advanced eastward along between the pack of the shore, generally
beating against head winds, of sea smootb, and on the 10th this changed to a fresh
fair westerly breeze, and the distance widened between the pack and the shore, and
they endeavored to steer a straight course for Bank's Land, the sea seeming clear
before them. At noon they had sounded i90 fathoms without obtaining bottom, but
shortly afterwards they discovered that it was a trap off the mouth of the Mackenzie
River where open water extended ninety miles away from their ordinary course.
They had to return, and they steered a course outside the Pelley Islands which lie
off the mouth of the Mackenzie and 50 miles distant from the mainland. At 10
a.m. the ship passed distinctly athwart the stream of the Mackenzie over-running the
sea-water. The temperature of the water rose from 28 to 3U degrees Fahrenheit.
The current is as muddy as the Thames at Woolwich and its taste only slightly
brakish. It was during this digression from a straight eastward course that
,Captain McClure missed seeing the boat's crew of Commander Pullen, who passed
hima on a return homeward from a visit to Cape Bathurst. That officer having
left the storeship " Plover " the year before skirted the North American
coast and descended the Mackenzie to Fort Simpson, where in the spring ho
fitted his boata for an advance eastward of the Mackenzie along th. coast,
but the easternmost point reached by him was Cape Bathurst. After pa'
the Pelley Islands whales were seen in considerable numbers; and unwilling a
wishing to communicate with England before finally entering the pack which he ex-
pected to meet beyond Cape Bathurst, h. landed with a letter and endeavored to in-
duce the Esquimaux to take it to one of the Hudson Bay Forts upon the Mackenzie
for transmission to England. Ttioy did not seem willing to accept the commission,
and when asked (see page 88) why they did not trade with the white men up the big
river, the reply was that they bad given the Indians water which had killed a great
many of them and made others foolish, and they did not want any more of it. After
passing Cape Bathurst and near the mouth of Horton River they discovered a smok-
ing cliff at the bottom of Franklin Bay (p. 101). " The fires proved to be volcanie,
and issued in smoke strongly impregnated with sulphur from 15 different oone-like
apertures resembling limekilns. Dr. Armstrong collected a considerable quantity of
specimens of earths and minerals, in which the place was rich. The general appearanoe
of the land was flat, though rising in places to an elevation of 300 feet to 500 feet, and
intersected with ravines, exhibiting clay. The volcanoes were about 50 feet above
water, and situated on an old landulide, not unlike the undercliff of the Isle of Wight;
nome pools of water near these volcanio cones were strongly impregnated with
oopperas; and altogether the testimony of our voyageurs would lead to suppose tha
the subterranean fires at this spot have a different origin to those found existing here
and there, in about the 56th parallel of north latitude, or the western side of the Rocky

onuntains, where suoh fires are generally imputed to the substratum of coal having
caught fire by spontaneous combustion."

In a letter from Lady Franklin to the Admiralty regarding the advisability ofthe
eontinuanoe of the soarch for her husband by way of Behring's Straits are these re-
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marks: " Regretting deeply that you have, as I learu, come to a decision adverse
to the immediate starting of a vessel by the eastern route, since I fully recognize the
possibility of following my husband's track on that side down Peel Channel, I iray
yet be permitted to express the opinion I have long entertained, confirmed as it is
y tbat of your late eminent hydrographer, Sir Francis Beauf ort, and, by that of Capta.

Collinsonand McGuire, that the route of Behring's Straits, though longer in distance, is
of surer and safer accomplishment, and that a vessel despatched this autumn to
Behring's Straits would probably arrive at the spot to be searched in a shorter time
than by the other. Capt. Collinson, whose experience is the highest that can be ad-
duced on this point, has no doubt that he could carry even such a heavy sailing ship
as the "Enterprise " without the aid of steam, in one season only, to the very locality
where the remains of the "Erebus " and " Terror " are probably now lying, and where
it is at leset certain that the Esquimaux hold the secret of their fate, and of the pillage
they have acquired from the catastrophe."

In a memorial from Sir Roderick Murchison upon the same subject he speaks
thus: (p 394) " In respect to one of these courses, or that by Behring's Straits,
along the coast of North America we know that a single sailing vessel passed to
Cbridge Bay within 150 miles of the mouth of the iBack River, and returned
home unscathed, its commander having expressed his conviction that the passage in
question is so constantly open that ships can navigate it without difflculty in one
season."

EXTRACTS

From " Chemical Contributions to the Geology of Canada. From the Laboratory of
the Geological Survey. By G. Christian Hoffmann, F. Inst. Chem., Chemiat
and Mineralogist to the Survey. 1883."

BITUMINOUS SAND-ROCK AND MINERAL TAR OR MALTRA,

From the Athabasca or Elk River, North-West Territory.-With reference to the
geological position and general mode of occurrence of the above, Dr. R, Bell informe
me :-

" That the deposit is of cretaceous age, but resta directly upon limestone of the
Devonian system. The bedding of the latter undulates gently, while the asphaltie
sand lies in thick horizontal layers upon its surface, and in some cases fills fissures in
the upper part of the limestone. The asphaltie matter bas no doubt resulted from
petroleum rising up out of the underlying Devonian rocks, in which evidence of its ex-
istence can be detected. In descendiug the Athabasca River it was first observed a few
imiles above the junction of the Clearwater branch, below which it becomes more
conspicuous, forming the whole banks of the stream, with the exception of a few feet
of limestone at the base, for a distance of many miles. These banks are sometimes
about one hundred and fifty feet in height, and frequently maintain an elevation of
about one hundred feet for considerable distances. Except where they have been
long exposed to the weather, they generally look as black as coal. A thick tar i&
often seen draining out of the deposit, and in numerous places on the ground at the
foot of either bank, or on terraces lower than their summits, thbs tar collects in pools
or filows in slugglah streams to lower levels among the peaty materials in the woods,
The surface of these accumulations of tar is usually covered with a hardened pitchy
cruast. The boatmen on the river break through this crust in order to colleet th
underlying tar which they boil down and use for pitching their craft. Some parla
of the banks are rendered plastic en masse from being over-saturated with the asphait,.
and in warm weather they alide gradually down into the bed of the river, incorpor.
alg the boulders and pebbles in their course."
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BITUKINOUS 5AND-ROOK.

From the Athabasca River, about six miles below its confluence with the Clear-
water; collected by Dr. R. Bell. This specimen was compact and homogeneous in
appearance, of a dull, dark, brownish-black color: Specific gravity at 60° F. 2'040.
At the temperature of 500 F. it is quite firm, barely, if at all, yielding to pressure,
and does not soil the hand; at 70° F it gives somewhat to the touch, and is slightly
sticky; at 100Q F. it becomes quite soft, and eminently soils the fingers. It is
scarcely acted on by alcohol in the cold, and but very slightly at a boiling tempera-
ture; but ether, oil of turpentine, kerosene, benzine (petroleum spirit), benzol (coal-
tar naphtha) and bi-sulphide of carbon, more espeoially the last two named, readily
dissolve the bituminous matter, with formation of dark-brown colored solutions, and
leaving a pure, or almost pure, siliceous residue in the form of sand, of which appar-
ently the bitumen had constituted the sole binding medium.

The composition of this specimen of the rock was found to be as follows:-
Bitumen......................... .............. 12.42
Water, mechanically included......... ................ ............ 5•85
Siliceous sand..................... ..................................... 81-7&

100.

The sand consisted of colorless transparent quartz, not unfrequently presenting
the bright glassy lustre of broken quartz crystal; the surfaces were, however, for
the most part, more or less dulled by abrasion: it contained a few filakes of silvery
mica, and, as Mr. Adams-to whom I handed a small quantity for microscopical ex.
amination-informs me, an occasional fragment of feIspar. It is on the whole
exceedingly fine, 52 per cent. of the same passing a sieve of ninety meshes to the
linear inch; 16 per cent, one of seventy-five meshes; 15 per cent. one of sixty-six
meshes, and 9 per cent. one of ffty meshes, leaving a balance of 8 per cent. as
rejected by the latter.

Subsequent to the foregoing examination Mr. A. S. Cochrane, of this survey,
handed me a specimen which he collected, and which differs from the above in that
it does not appear to contain so much water, and the bituminous matter partakes
more of the nature of asphait. At the temperature of 65° F. it is quite hard, frag-
ments may be chipped off with a hammer, and it is reducible in a mortar to a non.
coherent puiverulent condition; at 100° F. it barely yields to pressure, and is only
slightly adhesive; at 1b0° F. it gives to the touch and i somewhat sticky; at 2000
F. it je quite soft, and may be reddily moulded.

MALTUA OR KNIERAL-TAR.

From the right bank of the Athabasca, about twelve miles below its confluence
with the Little Red River; collected by Mr. A. S. Cochrane.

This material also occurs at several other points further down the river, and i
identical with that referred to in the prefatory remarks.

The sample in question had a pitchy-black color in thin layers, and by trans-
mitted light, rich, dark, reddish.brown. The specifie gravity at 60° F. was found to
be 1•023; at this temperature it has the consistence of a soft extract, and will barely
flow; At 70° F. flows, but sluggishly, whilst at 1000 F. it has the consistence of
treacle.

As regards the utilization of these substances, the moat a ropriate application
of the former and that for which it would appear to be admirably adapted, would be
for asphalting purposes. It has one of the most important qualifications of a good
bituminous concrete, viz., intimate combination of the minerai and organic constitu-
enta, and this in a degree which no artificial preparation of the kind could be expected
to possess. It will in all probability be found that a very slight treatment will ren-
der it suitable for employment in the construction of roada, foot-pathe, court-yards,
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&o., for asphalting the flooring of granaries, basements of warehouses, and the like,
and further as a roofing material. Should it be deemed more expedient to separate
the bitumen, this may be effected by simply boiling or macerating the material with
hot water, when the bituminous matter entering into fusion will rise as a scum to
the surface and may be removed by skimmers, whilst the sand falls to the bottom of
the vessel.

An experiment was made in order to ascertain the greatest state of purity to
which the bitumen could be brought by this method; it was found that of the 81-73
per cent. sand, 69-26 per cent. had been removed, the extracted bitumen containing
50- 1 per cent. sand, and-owing to the extreme fineness of a portion of this latter,
as already mentioned-it may be questioned if the purification by this method could be
pushed much beyond this.

The sand separated by this process, when carefully conducted, is free or almost
free from bitumen, and might, after being heated to redness in a reverberatory fur-
nace-to destroy any little adhering bitumen-be advantageously employed for the
manufacture of one of the better qualities of glass.

The above treatment requires but the simplest of appliances, and might be
readily carried out on the spot.

The amount of maltha at my disposal was far too small to warrant any attempt
at its distillation. Should it occur in sufficient quantity it might possibly, amongst
other uses, be advantageously employed as a crude material for the manufacture of
illuminating and lubrioating oils and parrafin.
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MAP to accompany Report of Senate Select Committee on Resources of Great Mackenzie Basin.
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WAP showing the Navigable Waters and the Lignite Areas of the Mackenzie Basin.
1n 130 120 100

70

-z%

7,9

s
'i.,

4
%( ~ 2

FI'

OQdH

t
-'-i

"'4

vi and

i

få{cy

130

a ra

I-IPe

BARREN

n'e- SlaveLake

<9 _t ___on_

s
~ e9a~

A9

x
r

W9

120

1t/,abasca Lakce

M

Hf DSON

q

c-

6

SSM

Onttario

Yor

10 90 8

I e bemd

7il fi=

01Jna44~n 1<

i -~ L &'c~

0 70 60 A LL<LC-

oothia

GROUNDS

~,- Y

Q.6lza.rlatfr ~ C
Js1nnd~ 'V

501

SanFrancisco

SCALE :ABOUT 380 MILES - I INCH

s
~rB~gUeL~le

c

NEWFO UN|9 AND

NovScotia

1l14O1

EiXPLANATION.

The Dotted Line
Indicates the
boundaries of the
Territory investi-
gated by the Com-
mittee.

The Red Lines
show the navi-
gable river-
stretches and
shore-lines of
lakes.

_________________ I ~

Ci

s~p

~4epJaiet

"cy

~. 6loadlei
v 7~

The shaded1
tions show
Lignite Areas.

;iý-l"h

-rýài 7-,-1 igp

Sir
J7
1

l'Yi

1

Itý 11 1

l'ru Lt-P"

por-
the



AP showing Geographical distribution of the principal Canadian Kammals, to accompany Report on Great Mackenzie Basin.
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MAP showing the Barren Grounds, Arable and Pasture Lands, Northern Limits of Trees and of the possible cultivation of Potatoes, Barley and Wheat.
Prepared by Robert Bell, B. A. Sc., M. D., LL. D., Assistant Director of the Geological Survey of Canada, to accompany Report on Mackenzie Basin.
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REPORT.

THE SENATE,
COMMITTEE RooM No. 2,

WEDNESDAY, 15th May, 1888.
The Select Committee appointed by order of Your Honorable House, made on

Tuesday, the eight day of May instant, " to enquire into and report upon the extent
and effect upon the Ottawa River, of the deposit therein of sawdust and other refuse,
the expediency or necessity for preventing such deposit, and the measures requisite
for that purpose, with power to send for persons and papers," beg leave to make
their Third Report, as follows :-

Having in view the late period of the Session at which the Order of Reference
was made, and the desirability of making as complete an investigation as possible
into the important subjects referred to them, Your Committee proceeded with all
despatch to the consideration thereof, and bave devoted much time and patient at-
tention thereto.

A large number of witnesses, representing the varions interests involved, ap-
peared before Your Committee and were examined by them. Appended is a list giv-
ing the names and occupations of the gentlemen so examined, and Your Committee
submit herewith the testimony given before them.

Although the scope of the Order of Reference was enlarged by your Honorable
louse, so as to include in the inquiry an examination into the extent and effect upon

the Ottawa River of the deposit therein of refuse of all kinds, other than that merely
from the sawmills upon the banks of the river, Your Committee, in their desire to
present a report upon the main questions involved, deemed it advisable to forego any
special enquiry into the question of deposits of offal, sewage and night soil and the
effect thereof upon the publie health, which matters, however, will be found inci-
dentally referred to in the evidence of several of the witnesses.

Your Committee have also carefully considered the Report, made in February,
1873, by the Honorable H. H. Killaly and Messrs. R. W. Shephard and John Mather,
the Commissioners appointed in 1871 to enquire into the condition of navigable
streams, and the Report, made in June, 1877, by Mr. John Mather to the Minister of
Marine and Fisheries, on the subject of the disposal of sawdust and mill-offals in the
Ottawa River. They have also had the advantage of the professional evidence given
by Mr. John K. Arnoldi, Mechanical Engineer of the Department of Public Works,
by Mr. H. A. Gray, Assistan, Chief Engineer of the same Department, who was
charged to make an examination, in the summer of 1887, as to the actual condition
of the bed of the Ottawa River and the extent of deposits therein of sawdust and
other mill refuse; by Mr. G. T. Brophy, C.E., of the same Department, Superintend-
ent of the Ottawa River; by Mr. F. A. Wise, the Superintending Engineer of the
Rideau Canal, and by Mr. T. C. Keefer, C. E., all of whom, from their official position
and pecnliar experience, were able to afford Your Committee most valuable informa-
tion.

Your Committee desire to acknowledge the readiness with which information
was furnished them by the various mill owners and manufacturers of sawn lumber
who appeared before them, and whobe interests were ably represented by Counsel, as
well as the valuable information afforded by all other witnesses.

Your Committee are of opinion that it is established beyond question that exten-
sive deposits of sawdust and other mill refuse exist in the Ottawa River, from the
Chaudière Falls to the head of the Grenville Canal, and that these constitute a very
serious and steadily increasing interference with public rights of navigation, which
bas already become seriously obstructed, and must, at no distant period, if immediate
measures are not taken to arrest the evil, become irretrievably destroyed. These
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deposits also prevent the utilization of property along the banks of the river for the
construction of wharves and for other similar purposes, and likewise cause further
damage to riparian proprietors by the depreeiation in value of property on the river
front.

Your Committee find, from the evidence given before them, that sawdust and
other refuse of sawmills can be economically utilized, and that the destruction there-
of is successfully accomplished in at least one sawmill upon the Ottawa River, and
in many others in Canada and in the United States of America.

Your Committee are also of opinion that these large deposits of decaying vege-
table matter constitute at times a dangerous menace, if not a positive injury to health.

Your Committee accordingly recommend that the proclamation, made on the
1lth April, 1885, by which that portion of the Ottawa River lying between the
Chaudière Falls and McKay's Bay, and also all that part of the Gatineau River from
the mill pond above Gilmour and Company's mili at Chelsea to the mouth of the
said Gatineau River, are exempted, so far as regards sawdust only, from the opera-
tion of the seventh section of the " Act respecting the protection of Navigable
Waters" (R.S.C. Chap. 91), be rescinded by the Government as soon as practicable,
having regard to the large and important interests involved in a business of such
extent and public importance as is the lumber trade, and that thereafter, the provi-
sions of the said section should, in the public interest, be strictly enforced.

All which is respectfully submitted.
WILLIAM MILLER,

. Ohairman.

List of Witnesses Examiined by the Committee
The Honorable A. W. Ogilvie, Senator, Montreal.

do James Dever, Senator, St. John, N.B.
do John Glasier, Senator, Fredericton, N.B.

John K. Arnoldi, Mechanical Engineer, Department of Public Works, Ottawa.
Henry A. Gray, Assistant Chief Engineer, Department of Public Works, Ottawa.
George T. Brophy, Superintendent of the Ottawa River, Department of Publie

Works, Ottawa.
Robert Surtees, Water Works Engineer for the City of Ottawa, Ottawa.
A. F. Wise, Chief Engineer Rideau Canal, Ottawa.
T. C. Keefer, Civil Engineer, Ottawa.
John Tilton, Deputy Minister of Fisheries, Ottawa.
H. Robillard, M.D., City Health Officer, Ottawa.
William P. Lett, City Clerk, Ottawa.
W. G. Addison, Lock Master, Rideau Canal, Ottawa.
John Stewart, Mining Engineer, Ottawa.
John Heney, Alderman, Ottawa.
John W. McRae, Forwarder, Ottawa.
Alex. Bowie, Captain Ottawa River Navigation Co's SS. "Empress," Ottawa.
A. Ratté, Boatman, Ottawa.
Charles Proper, Millwright, Arnprior, Ont.
T. Besserer, Farmer, Besserer Landing, Hall, P. Q.
A. C. L. Dunning, East Templeton, P. Q.
Sydney Smith, President Ottawa Boating Club, Ottawa.
G. T. Murphy, Lumber Merchant, Ottawa.
John Bryson do do
P. M. Bronson, Lumber Merchant and Mill owner, Ottawa.
E. H. Bronson do do do
John B. Booth do do do
John Mather, Lumber Merchant and Mill owner, Keewatin.
C. R. Cunningham, Insurance Agent, Ottawa.
H. K. Egan do do
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EVIDENCE
TAKEN BEFORE

The Select Committee of the Senate appointed to enquire into and report

upon the extent and effect upon the Ottawa River of the deposit

therein of sawdust and other refuse, the expediency or necessity for

preventing such deposit and the measures requisite for that purpose.

JOHN R. ARNOLDI, Chie Mechanical Engineer of the Department of Publie
Works, called and examined.

By Bonorable Mr. Clemow :
Q. You are mechanical engincer of the Publie Works Department ? A. Yes,

and I am also superintendent of dredging for Ontario and Quebec.
Q. You are well acquainted with the Ottawa River ? A. Yes, I have been

travelling on the Ottawa on the dredging service since 1879, and before that on my
own account as well.

Q. Can you give us your experience with reference to this river from the time
you first knew it up to the present time ? You were here before the mills were
erected ? A. No, not before exactly. I have been residing in Ottawa since the year
1866; from the year 1869 I have been living on the Ottawa front, in the proximity
of Rear Street, commanding a full view of the river, and since 1873 I hate been
living on the very brink of the river. When I first knew the river, the portion
where the water works now discharges, what was called Cockburn Bay in olden
times, it was in its natural state-mud to the water's edge, and a resort for pleasure
excursions, row boats, pic-nics and things of that kind. There was no possibla:
obstruction at that time to the free naviRation of the river for small boats.

Q. Was that below the falls ? A. Yes, below the falle. It is what is called Cook-
burn Bay. There was no obstruction to small boats in any shape or form, and this
clear water navigation extended ail the way up Brigham's Creek to the rapids, and
the place now called Ratte's boat house was aliso a great resort for small boats, and I
never saw any difficulty in using any of those places for boats to go in and out of.

By Honorable Air. Botsftrd :
Q. Please explain where Ratte's b>at-house is? A. It is the bay where the

"Peerles " wharf is. It is the eastern edge of Major's Hill. From the year 1866
the obstruction there from eawdnst and mill refuse has been gradually increasing,
until it is now almost impossible to navigate that bay in a smail boat, and I am
under the firm belief that this obstruction extends almost the wholo way down the
river, cropping gradually into ail the baye. Of late years I have had more to do
with deep craft boats, like tugs and dredges. I have the management of ail the
Goverument dredges, and we have had sometims great difficulty in getting over the
bars in the river from want of water, especially at the Blanche, opposite Rockliffe.
In the vicinity of Rockliffe, and down to the mouth of the Lievrè, there are very
large deposits of mill refuse. I might give you a kind of recital of what I know
merely in a casual way, because I have nover made any special soundings of the
river. I am speaking as a navigator. Do not confound my evidence in any way
with a report or examination which bas recently been made trom a civil engineering
point of view. At the foot of what is called Pine Tree Island, as well as I can finc
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out from enquiry, at the time of the survey by Mr. Walter Shanly, I think it was in
1859, it was roported to me that there was 39 foot of water below that island; and
in the year 1866 a shoal of sawdust and mill refuse stood out of the water on that
same spot, probably 4 feet.

By the Chairman :
Q. At what season of the year ? A. It does not make any matter what seasoni

of the year or condition of the river; because yon take the maximum depth of water
39 feet.

Q. Was it at high water? A. The information I had in 1859 was that there
was feet of water there in high water. I am giving that 39 feet as the best infor-
mation I could get about it. At the low water in 1866, as near as I could calculate
the thing, a shoal of mil] refuse was standing out from two to four feet above the low
water lovel and this extended I think fully six or seven h aindred feet down stream
from the island with a proportionate width. This was a suffi iont obstruction to navi-
gation that many boats grounded on it. The least carelessness in following thoir
channel would ground a vessel on that shoal. I was on it myselt, Mr. Gilmour's
yacht was on it, and other veasels plying on the river have been on it.

Q Did the island cause accumulation at that point ? A. 1 ascribe this accamu-
lation as being formed by the strong current coming down in high water and wash-
ing out the bays in the vicinity. Wherever you have an island or any obstruction in
a rapid current it forma an eddy and the refuse settles in the dead water. In the
year 18S7 at low water, it was very much 10 wer than 188d, I think it was the loweat
water we have had for forty years-this shoal had practically disappeared from obser-
vation. I did not run over the ground as I was very busy, but I think the greater
portion of the shoal had entirely disappeared to a certain limit of depth showing
that the mili refuse is not permanent when it forms a shoal-that it wili move accor-
ding to the state of the water and finds other localities to deposit itself in. I ara
also aware that the bay at the mouth of the Rideau Canal between Major's Hill and
Barrack's Hill is so filled with mill débris that it is almost impossible to navigate
there at a low water. It is a positive obstruction and the material is of such a
nature that it cannot be removed by ordinary dredging plant. Special appliancea
will have to be construted to remove that deposit or any other deposit of mill refise.

Q. You say it cannot be removed by ordinary dredging plant? A. No, you
have got to have special arrangements, bocause a dredging tug has just a big scoop
and thore is teeth in it for hard packing, and if you put that down into mili refuse
and it comes against a slab it is stuffed and sticks on the teeth. Then when you
start it again and get the stuff into a backet you cannot dump it. It will be a scientific
problem how to taike that stuff out. Another difficulty which wili be attendant on
the removal of this mill refuse, diffaring from the ordinary dredging in the channel
of a river, is in the dredging of ordinary earth in clay or gravel or such naturai
deposits, you can dump it into scows or you can throw it on the banks if you are near
enough to do it, and that is the end of it. In regard to working it by scows the
scows whon loaded are towed off to deep water and emptied there, forming no
obstruction to navigation ; whereas in the case of mill refuse it has ail got to be
taken ashore somewhore, and an apparatas constructed for burning it, which is going
to be a very expensive operation. Ilt will take some time to dry the material to sachà
a condition as will allow it to be burnt. Farther than that, in a river like the OLtawa
where you got high freshots there is a great deal of sand and silt, and ground up gravel
and one thing and another which gets mixed with the sawdust and which prevents
it from being of a very combustible nature. ln fact I aee no way at all to get the
stuff liftod from the bottom or getting rid of it except by this burning process or by
carting it into vaileys or galleys. It bas to be handled on shore. It cannot be got
rid of in the water by dredging. I should estimate the cost of handling, that by the
time you are finished with it at ten times the amount of ordinary dredging. A year
ago, and also three years ago the navigation of the River Gatineau within a mile of the
mnouth where it adjoins the Ottawa was so obstructed that barges loading at Gilmour's

tailla could not bc taken either up or down. They could be taken up light, but the
2
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tow boat that had to take them could not go and bring them down loaded from the
piling grounds. Consequently, the Department of Publie Works had to dredge
there on both those occasions to open a passage for the lumber trade.

By Honorable Mr. Botsford:
Q. Were those obstructions caused by the refuse from the mills above here ? A.

I am coming right to that. In the course of the progress of this dredging I fre-
quently examined the material taken from the bottom, and I find it to be a mixture
of ground granite and sand and sawdust, &a., from the mills. I showed it to Mr.
Gilmour, one of the applicants for the dredging, as he was the only one interested in
this navigation, and ho had to acknowledge that there waa a good deal of mill stuff
in it. These obstructions without any doubt at ail, are merely and purely from the
mills above on the G.itineau. Of course it must be admitted at the same time that a
raging torrent, such as the Gatineau is, for miles and miles brings down boulders
with the ice, and they grind against each other and make the most beautiful sand in
the world. For building sand it could not be exocelled. No doubt a great deai of
that is attributable to the spring fresbets coming through this very rapid river.

Q. Mixed with sawdust ? A. Yes, to a certain extent. In some places we would
get pure sand and then in the next yard or so we would get on to a mixture of sand
and sawdust.

Q. That came down from Gilmour's mills? A. Certainily.
Q. Do they grind their slabs there ? A. I think they put themr through the

"hog." Any observer going up the Gatineau River just above the railway bridge-a
few hundred feet or so, will tee a large shoal right in the middle of the river extend-
ing probably four or five feet over the levol of the water composed entirely of mill
refuse. There is a channel on either aide and in the middle is this great amount of
mill refuse. It includes also stumps and roots and sticks and one thing and another,
and keeps enlarging year by year. In all rivers where there is a flow of silt and
freshots if you stick a walking stick into the channel the silt will form a shoal in a
few days. Near the mouth of the Gatineau there are a large number of piers for
tying booms to, and boyond overyone of those piers you wili see a large shoal just
as I explained just now in the eddy of the current. I bave seen ten or twelve feet of
water right along on one side of the pier and by going around to the other edge of it
you would find a shoal dry out of the water. Of course the great argument with the
lumber men is that the main channel of the river is not obstructed by sawdust. I
will admit that to a very great extent but that is not the question. That is their
way of defending themselves but it does not sottie the question ut al. You take a.
river indented with baya along its banks. The great stream runs down the centre.
As the water runs it carries with it in a Boating state the silt, sand, sawdust and
mili refuse. Of course they will not stand in the main channel. They alide off into
the baya -where the current forms an eddy. l some of those baya you wilI find 20
or 30 feet of silt and sawdust. Therefore the reason why the channel is getting
shallower on the whole route on the river is because the sawdust and mili refuse ha.
takon up the space that nature provides for the silt to settle in. The sand being
heavier than the sawdust it romains in the bottom of the channel and the sawdust
float into the bays where it sinks. The main channel is thus obstructed by the
natural silt of the river because the sawdust fills the place that nature intended
for the silt to be deposited in.

Q. When the bays get all filled up with sawdust what will become of this other
stuff ? A. It is lodging in the channel now. The baya are nearly filled with mili re-
fuse now. You ask me what will become of the river after the baya are all filled up.
I bolieve that after the bays are all filled up the river will become a sort of road bed
for a railway or something of that kind-it will not be navigable.

Q. You have described certain localities: are there any other localities that you
are aware have become filled up with the débris from the sawmills on this river ?
A. I may say that I have described these localitiesa here because they are nearer
home, but I believe the saine thing prevails all the way down the river to Grenville.
In the rapids between Grenville and Carillon there is a great rush of water and the
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sawdust is washed through there. But a few years ago, on going through the Lake
of Two Mountains between Carillon and St. Ann's, very little sawdust would be seen;
now yon can see that the bays on that route are filling up with sawdust from Hamil-
ton'% Mills to Montebello. This is a point that you have to be sharp on. The lum-
bermen will tell you plainly that there is nothing in the channel and they are quite
right. The mill refuse will not stay there; but the river from the time you leave
Ottawa until you reach Grenville is interspersed with islands and the consequence
is the water ie thrown from one side to the other forming eddies into which the saw-
duet is gathered and it is filling up all the little bays. There is a very large shoat
at the mouth of the Lièvre where it was once deep water and now you cannot run a.
skiff in. Below Government House here at the city the square timber men used to
band up the rafts in the bays; now there is about thirty feet of sawdust there stand-
ing out of the water. The bays all the way down are filled in in that way. When you
asend the Lièvre River a few miles, and at Buckingham there are large mills, the
refuse from which is thrown into the river. Then when you get down to Petite
Nation you find the Edwards mills; and they burn to a certain extent their refuse
and are doing very fairly. At North Nation there is a bay there, also a mill, and
when you get to Montebello there are mills again on both sides of the river, all con-
tributingtheir share to the refuse that is filling up the bays. At the mouth of the
South Nation we had to dredge last summer on a shoal of thie stuff. We have also
had to dredge the mouth of the Salmon River, three miles below the Montebello
River to let cordwood barges in. I admit that we dredge sand there, but the shoal is
the result of the natural bays of the river being taken up by sawdust and slabe.
When you get down to l'Original wharf there is about six miles of a run there,
and if you do not keep the lights exactly right you will surely go ashore. The
shoals in the channels there are pure sand, and there is where the natural freshet silt
is coming to, it is coming down the channel and depositing itself in the middle of
the river instead of going into its natural receptacle, the bays. You might have that
sand shoaled there without a mill on the river however. Another large shoal has
formed in front of the Grenville Canal, and you have to hug the north shore very
closely through a narrow channel to get into the canal. That shoal is pure sand,.
but it is formed there to a great extent by not having any chance to be deposited
elsewhere, the bays having been filled up with sawdust.

By Honorable .Mr. Botsford :
Q. Then, aceording to that, if there were no mills on the river, the silt would

fill up all those bays which are now filled with sawdust ? A. Yes, but that would
take centuries.

By the Chairman:
Q. And there would be no difficulty in dredging it ? A. No, an ordinary dredge

such as the Government use will lift off sand or mud such as the Ottawa River is
composed of, from 400 to 700 cubic yards per day. Now, if she took out of that
sawdust 100 yards a day, I think she would be doing very well. The first cost
would be, a tug could only do 20 per cent. of what she could do in ordinary dredging ;
then the next cost is that it is almost impossible to get rid of this sawdust and mill
refuse after you have it dredged. It would have to be thrown into scows, and
carted on shore and dried and burned, or filled into gullies, which would cause an
enormous amount of handling. Right in the middle of Cockburn's Bay here below
the City, the shoal stands right out of the water now. It is right in front of my own
house, and I see there is another shoal which has been forming for years on the
opposite aide of the river, which is also appearing above the water.

Q. You think if no stepe were taken to provide a remedy, the evil will go on
increasing until the river becomes useless ? A. The channel will become so con-
tracted, that it will not be navigable. Of course when you shut the channel ot a
river up it will begin to scour and find another channel. The channel will frequently
change like in the Mississippi, and the ehoals will shift from one place to another.
The floating refuse as it appears to the eye on the surface of the water, all depends
upon the wind as to which direction it will take. It may be all on the north shore

4
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for perhaps a week or a fortnight, and the wind will turn to north or north-west, and
it will blow it all to the south side, and a certain proportion of it is carried down
the middle of the river to some of the shoals or bays.

Q. Is there any difficulty in getting rid of the sawdust at the mills without
throwing it into the river ? A. There is no mechanical difficulty at all in providing
means for getting rid of sawdust. The fact of the sunken sawdust and mill refuse
being a permanent obtruction wherever it is deposited in the river, is well known.
The late Horace Merrill, superintendent of the Ottawa River Works in bis lifetime,
and who had as much experience on the river as most mon have had, told me that
ho had dug up sawdust where it had been down forty years, without the slightest
sign of rot in it. From my own personal observation, in dredging at Shannonville,
I have seen the dredge take up sawdust from the bar at the mouth ot the river,
although a saw mill had not been on the river for thirty years. Before retiring
from this part of my duty, 1 want to put in something that perhaps has not
struck anybody as being important, and which I consider to be one of the
most important facts against the sawdust nuisance that bas ever been brought
to notice. As I have told you, I live right over the cliff, and from
my own window while dressing, I can see the barges and the cribs and the sawdust
and refuse coming down. Now, a thing that demands the most serious attention,
perhaps more serious than anything else is the danger that is arising from the saw-
dust deposits. These piles of sawdust in the bottom of the river generate a gas
which produce explosions by which the " Peerless " might be broken to atoms. I
have seen three explosions a week occur in front of my own bouse. I have
seen a barge thrown clear up on top of the water by an explosion of this kind
in front of my house. In proof of the danger of these explosions there is a shipyard
on the Huil side, opposite the steamboat wharf, and in the course of my duties I
have used that ship-yard for wintering Government vessels. About four or five yeara
ago, during the winter, when the ice was a couple of feet thick, I crossed over to
Rlil by the regular main rond across the ice, say on Thursday, and the very next
day, in the middle of the river, the whole of that ice was blown up for about two
acres-broken into atoms, right over the very route the steamer comes when coming
in with her passengers. These explosions you may have at any moment on the
river. Now, to continue the statement about the ice, the broken ice froze together
again solid, and within a week or ton days it blew up again in the same place.
That is the most extraordinary part of it. One would have thought that the gas had
been got rid of by the first explosion, but such was not the case. I apprehend that
some vcry serious accident will arise from these spontaneous explosions. I cannot
say how far down the river these explosions occur, but I know that from the prox-
imity of the Queen's Wharf to the discharge from the city waterworks, they may be
expected at any moment, at any hour of the day, or any season of the year, but
probably most in summer. You can imagine yourselves what a tremendous deposit
there must be from those mills. I think that is the most serions aspect of the whole
thing. Of course, from the obstruction of the river is a commercial loss, but the
danger of life is stili more serious. The stench that arises from the river after those
explosions is terrible. It cornes from the fermentation of this mass of organic
matter. Of course, the Ottawa water contains a large amount of vegotable and
chemical matter in suspension, and when it is deposited with the sawdust and other
refuse, the fermentationof the mass creates this gas. There is another point worthy
of consideration. Every steamboat that navigates the river has to take its supply
of water for the boiler from below the water lino. They put in a pipe with a rose at
the end to prevent any foreign material from entering the pipe, but it is with the great-
est difficulty they keep their pumps in working order in the vicinity of Ottawa, owing
to the sawdust. In navigating the Ottawa myself, I have always to run outside of
the floating sawdust to avoid getting the pumps choked. Sometimes in navigating
the river it is like going through porridge from 6 inches to a foot thick, according
to the pressure of the wind. Sometimes you have got to go through it; you cannot
avoid it, because the water is so shallow outside of the channel.

ô
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By Honorable Mr. Glasier:
Q. Does not the current shift these shoals from side to side before they get

firmly imbedded ? A. Yes; especially at high water. I think they are to a great
extent migratory with the wind also.

By the.C hairman:
Q. What do you think of the practice of grinding up mill slabs and edgings in

the hog? A. It is a question that bas never yet been practically decided whether
it would be better not to use the hog and to put in the slabs ard edgings in their
full length. They vary, of course, from 2 Iet to 12 and 16 feet long, as they come
from the saw. In going through the hog thcy are crushed up into Emall particles,
from balf an inch to 6 inches long ; and this stuff makes a solid mass wben it gets
into the sawdust. I think it bas a great tendency to pack the shoals harder than
they would be if the same stuff were thrown into the river in the shapé of slabs and
edgings. The argument against the whole slab is that they float with one end out of
the water, and ibat tbey stick in the bottom and gather silt round them. I am very
much of the opinion that putting in the slabs whole would be an advantage, because
they would not form such a solid mass in a shoal, or foi m a shoal so quickly, and in
the next place I think all the slabs would be taken out of the river by the poor
people before lhey got far down the river. Taking everythirg into consideration I
think it would be a great advantage not to uêe the hog in the mille. There i
another thing-I do not know whether you are aware of it or not-the mill owners
tacitly acknowledge the Act respecting the pollution of rivers without complying
with it. About 2 or 3 years ago there was an Order in Council passed to allow
them to put saw.dust and sLbs into the river as far dcwn as the mouth of the
Gatineau. Why that Order in Council was made I do not know. I am aware that
a couple of years .go there was a law suit entered against the mill owners, by Mr.
Battê, a boathouse keeper, for obstructions by mill refuse in the vicinity of his
boathouse, whereby bis business was Eo damaged as to become almost unremuner-
ative. I never beaid the reEult of the case.

The Committee adjourned until to-morrow at 10 a. m.

OTTAWA, Saturday, 12th May, 1888.

HENEY A. GRAY, Assistant Chief Engineer, Publie Works, called and examined.
By Honorable Air. Clem6w :

Q. You reside in the city of Ottawa? A. I do.
Q. I believe you were employed last year by the Government to make an ex-

amination of the Ottawa River between this city and Grenville ? A. Yes, in con-
nection with the sawdust and mill refuse deposits in the Ottawa River between here
and Grenville.

Q. Will you please give us the result of your examination ? A. In July last, I
received instructions to make certain examinations of the bed of the Ottawa River,
between the Chaudière Falls and the canal at Grenville, and for me to ascertain, as
far as possible, by cross sections and borings, the effect, if any, upon the navigation of
the river caused by the mil refuse and sawdust, which bas been, and is, at present
time, deposited in the river by different mills.

We commenced our exatmiration at the head of Kettle Island; some three miles
below the City of Ottawa, leaving the portion above this point to be examined after
the season of navigation, as it was expected that it would take all the time between
the first of August and the close of navigation to examine from Kettle Island to
Grenville.

The first crosF-section AA was taken from nearly opposite Hillman's Mille,
three miles below the Rideau Canal. Starting from the Quebec side of the river,
crossing the north channel the western end of the island and the main channel to the
Ontario shore.



The river at AA is about one mile wide, at bigh flood, as the water at that
stage covers the point of the island. At low water the main channel is balf a mile
wide ; the deepest water being near the Ontario shore. The north channel is only
200 feet wide, and not navigable at low water.

Five borings wore made on the line AA-No. 1 on the shore of the island
shows six feet of granitie sand (the sand is the same as shown in glass jar marked
"<boring No. 2 "), it was clean and without any woody matter; No. 2 boring, 700
feet south of No. 1, was sunk to a depth of 14 feet and found to contain fine granitie
sand mixed with sawdust in small quantities; No. 3, 600 feet from No. 2, and about
the centre of the river, shows a coarse granitic sand and emall quantities of sawdust
with a considerable amount of small mill refuse matter; No. 4 is coarse granitic eand,
sawdust and mill refuse; No. 5, near the Ontario shore, opposite to Hillman's Mills,
went through 2 feet of mill refuse into clay, as shown in jar.

Cross section BB-Five miles below Rideau Canal extends from the Quebec
shore across the north channel, between Kettle Island and the shore, thence over
the extreme east end of Kettle Island across to the main channel, continuing
southerly over the west end of Goose Island and the south channel to the Ontario
shore.

The morth channel is now impassable at low water for anything but small row
boats. Twenty-five years ago there was 20 feet of water in this channel. It is now
filled with sawdust, mill refuse and sand.

Three borings wore taken in the main channel on this cross-section; No. 1, near
Kettle Island shows 18 feet of granitic sand and limestone sand with considerable
quantity of sawdust mixed togother with the sand; Nos. 2 and 3, to a depth of 14
and 13 feet respectively, show clean granitic sand. The current of the river at this
point is somewhat more rapid than at the bead of Kettle Island, and shows, by obser-
vation taken when cross-section BB was made, 1 mile in 48J minutes.

Goose Island, at the west end (see plan), bas a very largo accretion composed
of granitic sand and mii refuse, which is gradually, but surely, encroaching upon the
main and south channels.

A boring was taken to the east of Kettle Island, near the Government boom,
and shows three feet of sawdust on the top of limestone sand. At this place there is
a constant escape of gas coming up through the water generated from the decom-
posed sawdust at the bottom of the river.

The shores of Kettle Island and the mainland on the Quebec side are washing
away.

A photograph taken from the east end of Kettle Island (se. plan) shows the
Government boom and the shore covered with mill refuse. This refuse is often set
fire to in the summer season and has been known to reach inland and aestroy valua-
ble crops.

Cross-section CO 7¾ miles below the Rideau Canal, and a little above the
lighthouse at Templeton, extends across the main channel from the Quebec side to
the east end of Goose Island; thence across the water, dividing Goose Island from
Duck Island, across the latter and the south channel to the Ontario shore.

Three borings were taken on this line. The shore on both sides of the river and
the under bed is composed of limestone rock in situ. Boring No. 1 shows three feet
of sawdust and mill refuse with very littie sand mixed lying on top of the rock; No.
2, two feet of the same on top of the rock; No. 3 is near the west point of Duck
Island, and was taken to find out what material is filling the sonth channel and
causing the accrotion to the island; the result proved it to be decomposed sawdust.

Cross-section DD is 10ý miles below the Rideau Canal and about half a mile
below the mouth of the Petite Blanche River.

This portion of the River Ottawa is one of difficult navigation, being so shal-
low at low water. A channel was opened some years ago in the middle of the river,
but it is not used : vessels take the channel near the Quebec shore.

The river is about ¾ of a mile wide, at low water, at this place. The current is
slow, being only 1 mile in 1 bour and 40 minutes, when observed on the 25th Auguet,
lat.
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The Quebec shore is covered with chips, mill refuse and sawdust.
Boring No. 1, near the Quebec shore, shows 4 ft. 3 in. of clay to hard pan ; No.

2, 900 feet from shore shows 14 ft. 3 in. of mixed sand and with it considerable saw-
dust, which probably extends much deeper; No. 3, 600 feet from No. 2, shows
granitie sand with small quantity of woody material; No. 4, 700 feet from No. 3, 6j
tt. of granitie sand ; No. 5 is near the west end of one of the Leonard Islands and
shows sand and large quantity of sawdust and other mill refuse.

There was originally a good deep channel between the Ontario shore and the
Leonard Islands, so Mr. Besserer informed me, and he has lived near this place and
observed the river for the past twenty years; but it is now filled in 6 to 20 feet deep
with slabs, sawdust and other mill refuse and the islands are covered with the same
kind of materials.

Mr. Besserer bas dug down through 10 feet of sawdust on the islands to get to
sand for building purposes. He is opinion that it is the slabs and sawdust which
collect and retain the sand. He complains that the foul gases arising from the
decomposed sawdust is sometimes in summer, at low water, quite unbearable. Hie
has seen the mill refuse coming down the river so compact that it was four and five
feet in thickness and would bear the weight of a person.

Examination was made of the Petite Blanche River. It is about 90 feet wide,at its moutb, and has high clay banks. At low water it is dry two miles fron the
mouth. In spring the current is very strong and to this fact is attributed the forma-
tion of the bar in the Ottawa River.

Cross-section EH is 16 miles below the Rideau Canal, and immediately below
the mouth of the Liévre River. The Ottawa at this point is narrow, being only some
<quarter of a mile wide. The water is deep-over 41) feet near the Quebec shore.
The natural banks are composed of clay. No borings were taken into the bottom of
the river es it was found, from the soundings, to be of the same material as the banks

On the east side of the Liévre River an immense bank of sawdust bas collected
within the past 20 years, and it is from 25 to 30 feet in depth at the water's edge. It
is in layers, very compact and intermixed with other mill refuse. (See photograph
of this bank and specimen taken from bank.)

The Liévre River was examined as far as McLaren's and Ross' mille, a distance
of some 5j miles from its mouth.

The Liévre is full of mill refuse and large shoals of it are on each side of the
river and in some places form islands in mid-channel, with only narrow passages of
water on each side.

The lumber from the above mille is carried in sluice-ways a distance of four
miles from the mille to the -« loading ground." Barges are partially loaded at the
ground, then floated to the mouth of the river to finish loading from rafts, the river
being choked with mill refuse.

The mille on the Lièvre River eut from 25,000,000 to 30,000,000 feet of lumber
every year and deposit ail their refuse in the river.

Between the mille and the loading grounds there are some sand banks 50 to 150
feet high. They show great erosion. Sable Lake (Sand Lake) a distance of 60
miles up the river, there are sand banks 300 to 400 feet bigh. Constant erosion is
taking place and thousands of yards are annually carried down by the freshets in
spring and deposited in the OLtawa River with the sawdust and refuse mill
material.

Three miles below section EE the MoCaul Islands commence, near the On-
tario shore. Originally there was a channel 12 feet deop between these islands
and the Ontario shore; now it is filled with sawdust and sand. These islands extend a
distance down the river of 2 miles&

Cross-section FF is 21 miles below the Rideau Canal, opposite Rockland.
The river at this place is only 1,100 feet wide, but very deep in the centre; there

being over 67 feet at lowest water.
Boring No. 1, near the Quebec shore, shows 9 feet of limestone sand and mixed

with a large quantity of mill refuse. The channel bottom is mud. No. 2, noar the
nta rio sh ore, shows 4 feet of mixed sand and mud with mill refuse.
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The current is slower at this point, being only 1 mile in 2 hours and 40 minutes
on 1st September last.

The large mills belong to Mr. Edwards, M.P., and situated at Rockland, out
2,500 logs per day during the season. These mills do not deposit any sawdust or
mili reiuse in the river, it is all consumed in a furnace built for this purpose. The
sawdust being used for fuel. The furnace cost, so I was informed, 810,000. I think
this is much in excess of the price of such a structure, as they are used on the
Georgian Bay, and cost less than 84,000 there. Formerly, before the furnace was
erected at Rockland, it required thirty men and horses to remove the refuse and
deposit it, now one man and a boy do all the work attending the furnace.

The deposit of sawdust and mill refuse from the mills higher up the Ottawa
River has nearly filled in the large bay or pond, used for booming the logo for this
mill. The place requires to be dredged.

Cross-section G G is 26J miles below the Rideau Canal, opposite Thurso, on the
Quebec shore. This cross-section is taken a little below the Blanche River, and runs
acrose the head of Clarence Island, near the Ontario shore. The channel at this place
bas nearly a uniforn depth. The shore on the Quebec side is covered with mill
refuse, and for a distance of over 100 feet out into the river there is a heavy deposit
of sawdust mixed with clay and sand as shown by borings taken 14 feet in depth.
The bottom of the river in the centre is composed of sand, and on the south side Clay
and boulders are found.

The bottom of the channel, between Clarence Island and the Ontario shore, is
covered entirely with sawdust, and is filling in very rapidly. The shore of the island
is also covered with mill refuse.

An examination was made of the Blanche River. There are large deposits of
mill refuse at the mouth on each side. I arm informed there are no mills cutting
lumber on this river.

Thirty miles below the Rideau Canal are the Parker Islands, these consist of a
group of islands five in number and reach some two miles in length to a point oppo-
site Wendover, Ontario. An examination was made of the main channel near these
islands, and it was found that the bottom is covered with sand. The water is quite
shallow-only 11 feet at lowest water and that only for a narrow width. The shores
in some places covered with sand and sawdust.

Cross-section H H is 34 miles below the Rideau Canal. This section extends
from the east bank of the mouth of the North Nation River, to the east bank of th.
South Nation River. The Ottawa at this point is about half a mile wide.

Boring No. 1, taken about 50 foet from the Quebec shore shows 16 feet of lime-
stone sand, clay and decomposed sawdust. No. 2, 400 feet from the shore, shows 9
feet of the same materials with a lees amount of sawdust. From the soundings it
would appear that this material extends beyond the bottom of the river for some
1,300 feet from the shore. Boring No. 3 is 350 feet out from the Ontario shore
and went down 6 feet 9 inches through clay and mill refuse, principally sawdust de-
composed, No. 4 near the shore, 4 feet 6 inches in depth, shows the same materials
as No. 3.

The shores of the Ottawa and the mouth of the North and South Nation Rivera
are covered with miil refuse and sawdust.

On the South Nation River, one mile from its mouth, is the sawmill owned by
Mr. F. X. Wilson. This mill cuts from one and a-half to two millions feet of lumber
every .year. It bas been in operation three years. Al the refuse is burned. Mr.
Hagar's mill, two miles from the mouth cutm one and a-half to two millions fee&
annually. This mill has been in operation four years and burns all refuse stuff.

Thore are other small millis further up stream towards the crossing of the
Canada Atlantic Railway, 30 miles from the mouth ; these mille cut only for the.
local trade.

There were mille on the North Nation River and they deposited all their refua.
into the etream, when in operation.



The current of the river at EH was very slow, being only one mile in four
hours and sixteen minutes, when observed on the 10th September last.

Between the Nation Rivers and the entrance to Papineauville Bay-a distance of
7 miles-there are a number of private landings; at all these there is a large deposit
of mili refuse and sawdust on the east side.

An examination was made of the entrance to Papineauville Bay, 41 miles bolow
the Rideau Canal. There is a large shoal of sawdust at the entrance; a boring
showed 10 feet of this material ; the water on each s do of the shoal is deep.

Cross section II is 44 miles below Rideau Canal, half a mile below the
village of Montebello on the Quebec shore. The Ottawa at this point is only 1,509
feet wide but very deep, having over 70 feet at lowest water in the channel and
steep banks on each side. Borings were taken on each side of the river and showed
that the banks are composed of a large deposit of limestone sand, and sawdust.

The Salmon River is about half a mile below cross-section Il, and runs in on
the Quebec side; at the mouth is a large accumulation of sawdust and mill refuse.

Cross-section KK is 51 miles below the Rideau Canal and near McTavish's
Lighthouse. The river is very deep bere and in the channel there is over 80 feet at
low water. The banks are covered with sand and mill refuse gradually encroaching
apon the channel:

Two borings were taken on the Quebec side-13 and 10 feet deep respectively-
they show mill refuse, sawdust and clay bottom. The Ontario aide shows sand and
mili refuse.

Cross-section LL is 57 miles below Rideau Canal and immediately below the
Calumet River.

The Ottawa River is both deep and wide from KK to LL.
A boring 10 feet deep was obtained on the Quebec side on LL and shows saw-

dust and sand.
There is a large shoal about a mile below section LL and immediately in front

of the entrance to the Grenville Canal. 'Ihe examination made shows it to be com-
poSed of sand and small traces of sawdust.

The examination recorded in the above pages extended from the Rideau Canal
to Grenville a distance of 60 miles. It is also tO miles from Montreal to Grenville.

By fonorable Mr. Botsford:
Q. What is the appearance of the decomposed sawdust ? One would suppose that

it would float. A. It will not float, it sinks.
By Honorable Mr. Clemow:

Q. It never rots? A. No.
By Honorable Mr. &olt:

Q I suppose after fermentaion takes place it undergoes a chemical change ? A.
Tes. Take that and put it into a glass of water and it will sink at once. (Showing
the contents of a jar.

Q. Al the lighter substances have been consumed in the process of fermentation?
A. Ye..

By Honorable Mr. Clemow:
Q. Can you state how you found the Bay L'Orignal ? A. On the shores there

js an accumulation of sawdust, but not any very large quantity. The river is very
wide there, and it does not seem to reach so far.

On the 28th September the work of examining the river botween Kettle Island
znd Grenville was completcd and the tug " Ada " came from Ottawa and commenced
to tow the survey boat "Nemo" to the Rideau Canal basin, where it arrived on the
first October; having been delayed by fog and smoke. The crew and navigating
captain were then paid off.

It was found necessary to make a complete survey of the Ottawa River from the
Chaudiére Falls to the mouth of the Gatineau River, a distance of 2J miles, in order
to obtain dcinite information relative to the deposit of sawdust and mill refuse
inmediately below the large mills at the Chaudiére, which is the head of navigation.
A large portion of the river, included in the above survey, had been examined by

10
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offcers of this Department in the years 1857, 1859 and 1884. The soundings shown
upon the plans of these examinations have enabled me to make a set of cross-sections
and to show upon them a comparison of the depths found in 1857 and at present
date.

It will be observed that on lino AB (sheet No. 2) very little sawdust and
mill refuse is shown and that only in the formation of an island near the Hull shore.
The bottom of the river here is rock and the channel narrow, consequently the
carrent is swift and prevents deposits. The island formed ofsawdust and mili refuse,
mentioned above, is in a back eddy.

Lino CDE below the island in mid-cbannel shows a very large deposit of
sawdust tnd mill refuse since 1857. At the point D, as much as 40 feet in
depth.

Lino DG is from point 1) a small island, in the river, immediately behind
the House of Parliament, to Stirling's wharf a little to the south of Nepean Point,
and at the entrance to the Rideau Canal. This lino shows a very large accumulation
of mill refuse, and from it through the " entrance bay " to the locks the deposit is
very great, and at low water giving trouble and delay to vesEels passing in and out
of the canal.

By Honorable Mr. Botsford:
Q. What is the difference between the depth at that cross-section and the depth

at the cross-section of 1857 ? A. There is about 30 feet.
Q. Do you mean to say that there is 30 feet of a difference in the depth of the

river there ? A. Yes, near the entrance. There is not so much in the chaunel
where the bottom is rock.

From 0 and for a distance below Nepean Point the bottom of the river is
entirely covered with mill refuse. Further on to the mouth of the Gatineau River
the bays are filled and the channel is gradually, but most surely, being encroached
upon with the same material.

A quarter of a mile from Nepean Point, following down the shore to the mouth of
the Rideau River, the sawdust is filling in and encroaching on the channel on both
aides of the river. Lino HI begins about j mile above the mouth of the Gatinean
River and crosses the river to the Gatineau Ferry. HK beýgins near the same
point on the Quebec side, about 1 mile above the Gatineau River, and extends to
McKay's Bay just below Rideau Hall grounds. That bay is filied with sawdust.

Q. W hat is the difference in depth between the cross-section of 1857 and the
croms-section taken last summer ? A. The difference must be about 40 feet there.

Lines HI and H1K below the Rideau River and lino ML a little above
the Gatineau River show the above.

It bas been a very difficult matter to obtain reliable information from any out-
aide sources with respect to the amount of damages consequent upon the dumping in
of the sawdust and mili refuse into the Ottawa River. When asking information I
have found reluctance on the part of the mill owners to give answers which might be
used against their interests. Mill owners who do not place their sawdust and mill
refuse in the river did not wish to have their names mentioned as giving information
against those who do. Merchants, shippers, traders and others, living in and near
Ottawa, are so dependent upon the mill owners and lumbermen that they declined to
give information, except in a few cases.

It will thus be seen that what with the above and the fact that in the Publie
Works Department we have no record of any former examination or survey that
would give me data for comparison, it le impossible for me to state the extent of
damage done to the river from the sawdust ain refuse.

That millions of sawdust and mili refuse fill the bays and creeks and cover the
shores of the Ottawa River, gradually encroaching upon the channel, and in many
places obstructing navigation, cannot be denied.

Some idea of the quantity of sawdust deposit in the river may be formed frora
the following official return of last year's business of the Chandiére mills:
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Feet, B.K.
Bronson & Weston...... ............. ...... 65,000,000
J. R. Booth............................................. .......... 70,000,000
E. B. Eddy & Co................................................. 69,000,000
Perley & Pattee................... . . ................. 70,000,000
Hurdman & Go.............................. .. 56,000,000
Grier & Co................................................... ..... 35,000,000

Total.............................................. 365,000,000

This return is said to be some 15 par cent. under the amount ot previous years.
It is esti mated that at least one.eighth of the amount of material cut is sawdnst. Now,
taking the above figures, we find 365,000,000 feet B.A. equals 4,380,000,000 cubie
inches, equal to 2,534,722 cubic feet or 93,878, cubie yards; allowing that more
is cut from the log than returned as feet, B.M., and also that the above return is 15
per cent. under the amount of former years, then at least 100,000 cubio yards is the
output, and one-eighth of this means 12,500 cubic yards of sawdust alone deposited
into the Ottawa River every year from the Chaud iére mills from the process of cutting
up the'logs.

The above l only sawdust. To this muet be added slabs and edgings. Much
of the slab wood is broken up by " hogging " machines and this increases its damag-
ing offect upon navigation, thiis operation causing it to be the sooner water-logged
and consequently to sink. If the stuff was allowed to go into the river as slabe it
would be picked up for firewood; now it is useless and sinks to the bottom, forming
with the other material a mattrass, which, in course of time, cannot be broken up or
lifted by dredging. This difficulty was, I am informed, met with at the mouth of the
Gatineau River.

There are lath and other machines dumping the sawdnst from year to year into
the river.

It is no uncommon occurrence for explosions to take place in the gas gen-
erated from the sawdust. In January last an explosion took place opposite the
Rideau River and broke up the ice, bringing from the bed of the river a large
amount of mill refuse. Another explosion took place on the night of the 11th
April, and ice 14 inches thick covering an area of 1,500 feet was thrown up and
broken into small pieces.

To remove the sawdust and mill refuse from the river, or a portion of same, by
dredging, is a most difficult problem to solve. Where it is loose a dredge bucket
cannot pick it up, and where it bas become matted together it would have to be cut
er separated by explosives before being dredged. But even if it were easy to be
taken out of the river where could it be deposited ?

By Honorable Mr. Scott :
Q. Have you had any experience as to the effect of sawdust in other localities?

A. 1o.
Q. I understood that yon had made some examination at Spanish River? A.

I received some information when I was making inquiries respecting the river here.
I was in Collingwood some little time ago and a gentleman there told me that at
Spanish Rtiver, Byng Inlet and Serpent River, where they have large mille they
found it almost impossible to work them. The men after going there took typhoid
fever and the doctors in the vicinity say that it is attributable to the gases arising
from tho decomposed sawdust. It yon take a stake and push it down through three
or four fet of water just below Kettle Island, and pull it up quickly you will see the
gas bubbling up, and the smeil arising from where we took the boring was something
enbearable at times.

By Honorable Mr. Clemow:
Q. Have any of these samples been analysed? A. No.

By the Chairman;
Q. What is your opinion as to having then analysed? A. I think it would be

advisable to take some fresh sawdust from the bottom and have it analysed.
12



By Honorable Mr. Scott;
Q. Would not the gases escape on the exposure of the sawdust to the earth ?

A. I do not think you could measure the quantity, but you could ascertain whether
they wer.e poisonous or not.

Q. Could not the gases be collected by putting down a hollow cylinder with a
vacuum above, arnd in that way collect the gases? A. Yes; that could be done.

By ionorable Mr. Botsfcrd:
Q. Are you aware of any method of destroying the sawdust? A. No.
Q. Do you know of any meochanical means by which it could be utilized or

burnt ? A. It is burnt at other mills. At Mr. Edward's mills and on the South
Nation River it is burnt, and I have seen all the mill refuse burnt at the mills at Mid-
land, Waubaushene, Penetanguishene and other places.

By Honorable Mr. Clemow;
Q. At Edwards' mills they consume all the sawdust? A. Yes, and at the mills

on the South Nation River.
Q. Do you think that the hogging machine is a detriment rather than advan-

tage? A. I do, most decidedly.
Q. Some years ago it was considered an advantage ? A. It is no advantage,

The wood being broken up, of course it becomes water logged quicker and sinks to,
the bottom where it becomes a perfect mattrass.

Q. I suppose in course of time, when these bays are all filled up, the refuse most
naturally goes into the channel? A. There is no other place for it to go.

Q. Ultimately the whole channel must be filled up? A. In a few years' time
there would be no navigation of the river.

Q. I understand that the water was very low last year ? A. Yes, very low-
four feet ten inches above the sill at the lower look of the Rideau Canal.

Q. You had an opportunity of judging of the character of that sawdust and you
say that the smell emanating from it was so obnoxious that you could hardly stand
it? A. It was very obnoxious.

Q. And injurions to health ? A. Yes, I know the effect it had on myself.
By Honorable Mr. Scott:

Q. You can speak of it from your personal experience ? A. Yes. When our
boring tools would come up, the sickening smell would be so great that at times I had
to go to the stern of the vessel.

Q. Then you became actively ill? A. Yes.
Q. lad it the same effect on others? A. Some of the men on board suf-

fered the same way.
Q. You were not here a great many years ago before the saw mills were estab-

lished ? A. No.
Q. So you do not know anything about the destruction of the fish ? A. No.

By Honorable Mr. Haythorne :
Q. Can you say whether the sand bars that are formed are to be attributed en-

tirely to the accumulation of refuse from the mills? Perhaps the cutting down of
the woods has some considerable effect on that ? A. I think that bas effect on the
erosion of the banks above this city, and some comes down the Gatineau and the
Rideau rivers. There are banks on the Livreè River 150 to 200 feet high of sand
alone, and they show a great deal of erosion. They tell me that higher up the river
there are very high banks of sand, and of course when they erode it is carried down
the river.

By Honorable Mr. Scott:
Q. The water comes down in a shorter time when the woods are cleared away ?

A. The thaw is more rapid and the floods are greater and quicker in their operation4

GzoRGE P. BRoPHY called and examined.
By Honorable Mr. Olemow:-

Q. You are a resident of Ottawa ? A. Yes.
13
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Q. I believe you are employed in the Department of Public Works? A. Yes.
By the Chairman:

Q. In what capacity ? A. Superintendent of the Ottawa River Works.
Q. Give us a connected statement of what yon know of this subject ? A. I do

Dot know that I could add anything to what Mr. Gray has stated. He has made a
survey of the river.

By Ronorable Mr. Clemow:
Q. How long has he been employed in the Departinent ? A. Since 1873.
Q. Before the milis were erected ? A. No, since then.
Q. You know nothing as to the river prior to the erection of the mills? A. No.
Q. You have examined the river from time to time, I believe ? A. Yes, I have

been up and down the river pretty often.
Q. Have you observed the effect of the sawdust? A. I think the sawdust and

miil refuse are constantly accumulating and encroaching on the river channel. I
have never made any survey as Mr. Gray has done, but I know from my own obser-
vation that the mili refuse has accumulated at certain points.

Q, Will you speak as to these points ? A. For instance, in these bays that Mr.
Gray speaks of-MicKay's Bay, and Black Bay further down, and ail on that side of
the river, I know the sawdust is accumulating constantly, and it is accumulating in
the Gatineau around the Government booms. In 1874 we had to put dredges on to
dredge ont a channel. We found a very large quantity of sawdust and this stuff
from the hogging machines and slabe, all interlaced and very difficult to move. So
much so that in many places we have to turn the dreJge around and just force the
stuff up to the side and let it remain there.

Q. At the entrance to the locks, you understand about the accumulation there ?
A. Yes.

Q. Have you any information to give about the depth of the water? A. No, I
never took the soundings: I only know from observation and what I have been told
by others. Mr. Wise bas taken soundings there and can give you information. 1
know particularly about the Gatineau and around our own works there, the stuff
coming from Gilmour's milis is constantly accumulating, and the Government have
had to put on dredges at three different times to clear the channel,-in 1874, in
1882-3 and I think the year before last and last year, there were dredgea employed
there for that purpose.

Q. You are in charge of those works? A. The Government works, not the
dredges-Mr. Arnoldi bas charge of them.

Q. Did you ever make representations to the Government about the accumula-
tions of sawdust? A. No.

By Ronorable Mr. Botsford:
Q. From your observation there is a great deal of accumulation of sawdust and

refuse lessening the depth of the water in those places that yon mention ? A. Yes;
at one particular point I had charge of the dredging one year-I think it was in 1876-
acroes Green Shoals, and we found the sawdust and slabs ail interlaced there with
the layers of sand as we did the dredging-that was about 4 or 5 feet down-and the
pilots at that time and the boatmen ail said that the sawdust and slabs were aocumu-
lating gradually and closing up the channels. There was undoubted proof of it there
at that particular place, because we had to dredge it ont.

Q. What place is that? A. Below Kettle Island-Way's Shoals.
By Honorable Mr. Clemow:
Q. Is the channel shallow at that point ? A. No; but it had filled up. The

pilots on the boats at that time claimed that it had filled up there and they could not
use it, and they crossed to the north channel, but they preferiod the other, and we
dredged it out.

Q. They could not use that channel ? A. They could not use it until it was
dredged ont.

Q. Is there anything else that you wish to say ? A. I think as Mr. Gray does
that the hogging machines do more harm than good. I think that if the staff has
to be thrown into the stream it would be botter to throw in the slabW.
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Q. When was the hogging machine introduced ? A. About 1870.
t. It was considered a improvement thon ? A. Yes, but I think it was a mistake.

By Bonorable Mr. Raythorne :
Q. Have you noticed those offensive gases that Mr. Gray spoke of ? A. Yes, i

havo often noticed that when boating, and when we were dredgtng it was auendur-
able. The refuse will often come up almost dry and moulding.

Q. You know that thore was a great deal of sickness here last fall ? A. Yes.
Q. Do you know that it was attributed to the gasea coming from the decom-

posed sawdust ? A. There have been a great many theories about that.
By Ronorable Mr. Botsford.

Q. In boating on the river have you observed this gas rising? A. Yes, I have
seen the explosions, as they call them.

Q. And wben not boating you have observed the odor of the gas ? A. Yes, wheu
dredging.

By the Chairman.
Q. If you wore near one of those explosions, such as you have seen, would you

be in danger ? A. I have never seen but one that would upet a smali boat; tbaas
was at the foot of that island, but the smell is unbearable.

Q. Mr. Arnold said yesterday that ho had seen explosions that would destroy
the " Peorless " if one of them had occurred waen she was passing over it ? A. I have
no doubt of it.

COMMITTEIC ROOM,
Monday, 14th May, 1888.

ROBEaT SURTEES, C. E., of the city of Ottawa, called and examined.
By Ronorable Mr. Clemow :

Q You are city engineer of this city ? A. I am water works engineer at
present. I have been city engineer for the past twelve years.

Q. How long have you lived in this part of the country ? A. About twenty-.
eight years in New Einburgh and Ottawa.

Q. Will you be kind enough to give the committee any information you have
respecting this sawdust matter commencing at the time you first know the river and
following it up ? A. There are only certain parts of the river I ara acquainted with.
There is the second bay below New Edinburgh that I know most about. I made a
-survey of that river front for the Mackay estate twenty-eight years ago, and I remem-
ber that bay distinctly, that there were the ordinary water plants and growth along
the bay-iL was in its natural state and with a good depth of water in it. I do not
know what the depth of the deposit of sawdust there is now, but I know that the
bay is filled up to the lino between two points, and thore is a very large accumula.
tion. lnere is an eddy which works up towards the Rideau Falls above that and i
know tht that is being rapidly filling up also. I know that opposite the mills in
New Edinburgh boats used to come in there at ail stages of the water without difE.
culty, and I now believe at low water it is very diffiault for them to come in at ail.

Q You have seen the deposit of sawdust at tha foot of the locks ? A. Yes, I
remember a few years ago that boats could not get in thera on account of thesawdost,
and it had to be dredged ont.

Q. Does that trouble prevail at the present time ? A. Yes, al1 the time, especi
ally with prevailing west winds when the sawdust is blown in there in immense
quantities.

Q. Has it had any effect on the water ? A. As you are aware we have had
difficulty in connection with the recent epidemie of typhoid fever and we have had
analyses made the water and the analysists ahl agree that it came from polution of
the water by organic matter, bark, sawdust and sewage. Apart from that the water
is pure.



Q. Yon give this as your opinion as manager of the waterworks ? A. Yes.
çj. Twenty-eight years ago was there good fishing in the river ? A. Yes,

splendid fish.
By Bonorable Mr. Botsford:

Q. What kind of fish ? A. Pickerel principally.
Q. How is it now ? A. It is about five years ago sinceI fished below the Rideau

Fails and I did not get any then. I used often to get a dozen in the evening in the
firet bay when I lived below New Edinburgh.

Q. What size do the pickerel grow here ? A. I have got them three pounds in.
weight, but they are generally from 6 to 9 inches in length. You very seldom met
them large. I have seen maskinonge caught below the falls some years ago, and pike.

By Honorable Mr. Clemow:
Q. You know all about the mille up at the Chaudiére? A. Yes.
Q. Have you any idea of the quantity of lumber they eut each year? A. I

could not say from memory. I have seen returns, and it can be easily found out.
Q. Do you know that the large portion of the refuse from the mille goes into

the Ottawa River? A. Yes; I know it does.
Q. Do you know how they grind up their slabs and refuse ? A. Yes, with a hog.

By the Chairman:
Q. Do you know the river from the Ottawa down to the mouth of the Gatineau?

A. Yes; I see that the island opposite Bank Street has been extended down the
river some hundreds of feet by sawdust, and the channel between the island and the
Quebeo side is all blocked up compared with what it used to be.

By Honorable Mr. Clemow :
Q. Have you noticed the large amount of sawdust and refuse opposite the mill

which used to be owned by Batson & Carrier? A. Yes, that is the channel I speak
of. It is all filled up. That is the island opposite Bank Street.

Q. From a sanitary point of view, what is your opinion of the effect of this saw-
dust being thrown in the river ? A. I do net think it can be good. I think it would
be a scientific question for analyste. I know the smell of it is bad. We have not,
got it quite as bad above as it i below.

By Bonorable Mr. Macdonald (B.C.):
There is no sewage above the falis ? A. There is no city sewage discharged

above the talle.
Q. I suppose there is from Aylmer and the small towns above ? A. Yes, but

there is a large lake and several rapide between there and the Chaudiere which
purifies the water.

Q. le there anything done to prevent night soil and refuse from being thrown
into the river here ? A. No.

Q. You have seen it placed on the ice on the river in the winter season ? A.
Yes ; I think some was placed there wi th the sanction of the Board of Health, They
generally take that under their charge. They do it without consuiting the City
Couneil.

By Honorable Mr. Haythorne:
Q. Cau you give us any idea as to the best means of getting rid of these accumu-

lations and preventing further obstructions of the same kind ? A. There would be
ne difficulty in burning the refuse.

By the Chairman:
Q. But as to the present deposits ? A. That is another matter. It is quite a

problem what to do with it. It is not dry enough te barn. You cannot take it up
the same as sand; it would require special appliances to dredge it. I saw the
difficulty they had in dealing with it at the foot of the locks. They had to get a
special arrangement to pull it out into the current and let it float away. Of course
that would go to some other place further down the river. They tried to take up the
stuff but they could not dredge it.

Q. I presume it could be,done ? A. Yes, it could be done, but it would cost a
good deal of monOy.
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By Honorable Mr. H[aythorne:
Q. Are you awaro of any means which could be adopted to prevent further

depositing of saw Just and mili refuse in the river? A. It could be burnt as it comes
from the saws in the mills.

Q. Without incurring vast expense? A. Yes, without incurring a very large
exponse. I know three mills d )wn the river which make steam with the sawdust.

By Ronorable Mr. Cletow :
Q. Gilmour's mills, Batson & Curriers and others consumed the sawdust in that

way ? A. Yes, they never bought any other fuel; they made the stearn from the
refuse.

By Honorable Mr. Haythorne:
Q. But in the case of water mills they would not do so ? A. They would require

a special applianco to burn the sawdust and refuse. They would require a furnace
like the one down at Rockland.

By Honorable Mr. Clemow:
Q. Is there anything else that you wish to state to the Committee ? A. I noticed

an explosion which occurred during the winter on the ice road from the Queen's
wharf over to the Quebec side. It occurred during the night and blew up 50 or 60
square feet of the ice right on the road. If there had been any teams there lives
would have been lost.

Bq Honorable Air. Botsford:
Q. You did not See it yourself? A. No, it occurred during the night, but I saw

the place in the morning and the ice was all broken and sawdust was scattered all
round on ice.

By Honorable Mr. Macdonald (B.0.):
Q. The explosion was the result of accumulation of gas ? A. Yes, I have often

seen the gas escaping down opposite new Edinburgh, in that part of the river.

WILLIAM P. LETT called and examined:-
By Ronorable -Mr. Clemow :

Q. You reside in Ottawa? A. Yes.
Q. What position do you hold ? A. I am the City Clerk.
Q. How long have you resided here? A. Almost continuously since I was ten

years of age. I was three or four years out of the city during that time.Q. You were here before the construction of these mills at the Chaudiére ? A.
Yes; I was here when there was only one single upright saw.

Q. And you have been on the river a good deal during that time ? A. Yes.
Q. Will you give us your experience of the river before the construction of the

saw mills and since? A. The navigation was never obstructed in any particular
before the construction of the mills. Out here where this big bed of sawdust is now,
after you got a little bit from the island, there was 30 to 40 feet of water all the way
down. I know that positively, having fished there, from the length of rope I used
to have for an anchor. At the foot of the locks, as soon as the deposits of mill refuse
unite with the bed of sawdust in the eddy, the navigation of the canal will be com-
pletely blocked. That will be within five years, I think at the outside. I may say
at the commencement that I have read Mr. John Arnoldi's evidonco very carefully,
and Mr. Gray's evidence, both of whom have had good opportunities of knowing all
about it, and I corroborate all that they have stated to the Committee. They have
touched nearly every point that I could touch myself.

By the Chairman:
Q. You can state your general knowledge of the river before the mills were

erected and what you know of it now at different points ? A. The sawdust is filling
up all the bays and eddies and little channels between the islands all down the river,
and it very much obstructs the usefulness of the river. The consequence is that in
very high water the low lands on the north side of the river botween here and
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Grenville are overflowed some two or three feet every year more than it used to be
before the obstruction of the river-the meadow lands and lands of that kind. I did
not notice until last summer that a large island was formed in the river just on the
other side. I went up there in a canoe one day last spring and discovered this island
that I had never seen before. I went over to it and found that it was formed of
blocks, edgings, sawdust and other mill refuse. It seems to me that that island before
five years will close in right up against the dock on the far side, and they cannot
take a barge there at all. I have not the slightest doubt in the world that unless
some remedy is discovered, and that very soon, no steamboat in low water-no tug
boat or boat the size of the " Peerless," ten years from now, will be able to go to Gren-
ville at all. It is a difficult matter now in low water.

By Bonorable Mr. Clemow :
Q. You used to fish in the river in your early days ? A. 'Yes, it was one of the

best irivers for fish that I know of. Every eddy was full of tish. The fish is a matter
of some importance, though it is of little consideration now.

By Ronorable Mr. Macdonald (B.C.)
Q. Were there any salmon in the river? A. No, but there were pickerel, pike,

black bass and a great many maskinongé.
Q. Are there any fish in the river above here ? A. Yes, up at the Des Chenes

Lake, at the Britannia Rapids, a great many fish are caught still. I live on the bank
of the river near New Edinburgh, and there is a little eddy between the corner where
Sir John Macdonaid's house is and the dock of MoLaren's mills: I never had to go
further than that to catch fish. I could catch any number that I wanted during the
lawful season; now you might fish there for a week and perhaps would not catch two.

By Honorable Mr. Botsford :
Q. La the black bass a fresh water fish ? A. Yes, there were very fine black

bass in the river. Over at the north side of the river, where the tall chimney stands,
yon could catch as many black bass as you wish before the fish were fished ont, and
while the river was clear. The bottom of the river is covered with sawdust, and the
pickerel, which is a ground fish, and was the principal fish in the river could not
remain. It bas dimappeared. It must have sand, earth or gravel.

By Ronorable Mr. Clemow
Q. The people bad sufficient in those days to supply them ? A. It was a matter

of very great importance to the people. I suppose there were sixty or seventy thon-
sand people living between here and the confluence of the Ottawa with the St. Law-
rence-there are fifty thousand adults at any rate, besides the children and the fish
they caught and benefited by would be worth $2 for each adult for the year over and
above what it is now, when the river was in good condition.

Q. That is a loss of $100,000 a year alone? A. Yes, although it is the smallest
consideration in this matter. The maskinongé is the best fish in the river, or in any
river, except the salmon.

By Ronorable Air. Botsford.:
Q. What size does the maskinongé attain ? A. Thirty, forty and fifty pounds

in weight. L saw one sixty pounds in weight. I have caught them twenty-five
pounds myself.

Q. Are they the same as the maskilonge that are caught in the lakes ? A. The
same as are caught in the Thousand Islands, in Lake Simcoe and all those lakes. It
is an immense fiah and the very beat fish. About the gas explosions I have noticed
them more particularly when the water gets a little lower than usual. I go out in
the canoe every day I can get out alter 6 o'clock and spend the time until dark on
the river. The gas explosions occur in every part of the river between the Chandierè
Falls and Gatineau Point and below that. L have seen the sawdust rise and the
river rise too. The highest one I ever saw was 3 feet, out in the open river, and the
sawdust would spread all ont for a circle for aG least 100 to 200 feet, and the water
would seem as if it were mixed up with mill refuse

By the Chairman:
Q. Would there be any danger to your boat ? Aý If you were erossing in a small

canoe when one of the largest explosions took place, it might possibly upset; with
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any kind of a good boat it would not. I remember the explosion under the ice
which Mr. Surtees referred to. I saw the fragments of the ice lying over the surface
of the river next morning. Mr. Henderson told me that there was one of the same
kind last year opposite McLaren's mills. Tke extent of it I do not know. The bay
spoken of by Mr. Surtees, called McKay's Bay-at least we call it the Second Bay-
is filling with sawdust. I suppose there must be at least 20 or 30 feet of sawdust
deposited there now. It was one of the most beautiful eddies on the river before
it was filled with sawdust.

By Honorable Mr Botsford:
Q. I suppose there is refuse of other kinds as well ? A. Yes, mill refuse of all

kinds-slabs, sawdust, blocks, &c. Another consideration-I suppose the least of all
-is the right that every man bas to the free and unobstructed use of that river,
even in small boats. The small boat has a right, a minor right of course, as well as
the big steamer, and every man that lives on the baink of the Ottawa, ought to have
free and unobstructed use of that water as it ought to be, without being obstructed
by refuse of any kind. I say so with great unwillingnoss because, I am disinclined
to say a single word adverse to the great enterprise at this oity, but i am here to
state what I know about the subject.

Q. You say that the refuse from the mills interfores with the small boat naviga-
tion ? A. It is an intolerable nuisance to the small boats as it is to the large boats,
such as propellers. The sawdust gets in and does immense damage. It greatly inter-
feres with the right of people to go out in small boats in the months of July, Augast
and September, when the water is low and the current less than it is cow; yon get
stuck then in the refuse. It would take half an hoar to get from the shore to the
middle of the river owing to the obstruction caused by the mill refuse.

By Honorable Mr. Clemow:
Q. Have you seen those explosions that have been talked of. A. Yes, I have

seen six or seven of them in the same evening. They very often occur when the
"Peerless" comes in. When the waves roll in we see the bursts of gas all over.

By Honorable -Ur. Haythorne
Q. Do you detect unpleasant gases when passing over the water in your boat-.

is there a smell from the water? A. There is when a very large one comes up.
You can smeli not exactly an odor of turpentine, but a disagreeable smell ; more
particularly in the banks of sawdust if you stir them up here and there-you get a very
obnoxious emell.

Q. The water was very low there last year ? A. Very low.
Q. Did you observe the effeet of the sawdust during the time of low water-Did

you observe any obnoxious odors froin it ? A. I was not very much down where
the sawdust was. I was only once down the river, any distance, and I did not visit
the banks until late in the fall when the water got cold, but I know that when the
sawdust is stirred up where it is in deep mounds near the islands, it has a very bad
smell.

By Honorable Mr. Raythorne :
Q. Should this refuse be thrown into the river all ? A. No; the nuisance is

almost intolerable. Everyone who has got to use a large boat or a small boat of any
kind on the river finds it a nuisance,

By the Chairman :
Q. You consider it an interference with a great public right-the free and un-

obstructed navigation of the river ? A. I do. It is the chief river of the fifth class,
and it stands at the head. Certainly there is no more beautiful river on the contin-
ent of America of the same size. The eddies particularly, are very beautiful, where
very much pleasure was taken by those who had small boats. You cannot get into
them with a boat in low water; it is only in high water that you can use them.
What we call the Hospital Eddy-that is the name it is known by on account of the
cholera hospital being located there in 1832-is completely obstructed with sawdust.
The sawdnst and refuse from the mills on the Gatineau do not come up here, of
Course, but they are equally destructive to the river with the materials thrown into
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the river from the mills here. The channel where they run the saw logs out from
Leamy's Lake is almost filled up with mill refuse, and they have to use horses and
carts every summer to clean it out. They employ this means and take out hundreds
of loads every summer where the channel has been filled up.

Q. Do you know anything about Edward's mills ? A. No; I do not know any.
thing about them. They are steam mills. The late Mr. Lyman Perkins one day
made a calculation in my (ffice of the amount of mill refuse cast into the river in one
year-that is 15 years ago, and there are a great many more saws going now than
there were then-and he clearly demonstrated that one-sixth of every log went into
the river, and at that time there was a bulk of 850,000 solid loge thrown into the
river every year in sawdust, slabs and edgings.

Q. From the mills at the Chaudière? Aý Yes; from the mille at the Chaudière.

FaaDERICK WisE called and examined.
By ilonorable Mr. Clenow :

Q. You are the engineer in charge of the Rideau Canal ? A. I am.
Q. Will you give us any information you possess respecting this question ? A.

The information I can chiefly give is what happens to the navigation at theentrance
to the locks. I have been on the canal since 1872. In 1881 the accumulation got so
bad that they had to stop navigation, and we had to spend 82,000 there in clearing
out the entrance. We did it by a specially constructed machine. We dragged it
forward by means of a machine like a big scraper between two barges. There was a
windlass to lift it up when it got filled, and we drew it out to where there was about
40 feet of water.

By Honorable Mr. Botsford:
Q. You put in the water again? A. Yes.
Q. To do harm elsewhere? A. Yes. Last year we should have had to do the

same thing, the entrance was so blocked up, but it was too late to do anything.
Next year we will have to do the work if the water is at the same piteh as it was
last year. In addition to that we had to dredge a channel 100 yards wide at the foot
of the lock, but the refuse at the bottom came in from all sides.

By Honorable Mr. Macdonald (B. .):
Q. Fell into the eut? A. Yes, fell into the cut. We had that place all clear

then in 1881; now it is all filled up again.
By Honorable Mr. Clemow :

Q. How was the canal in 1872 when you took charge of it? A. I cannot tell-
there was no complaints of it then. We did not pay any attention to it until the
navigation was threatened with stoppage.

Q. And the obstruction to navigation is attributable to the mill refuse altogether?
A. Yes, altogether. It is so situated that a north-west wind blows it all into that
bay, and it has no chance to get out.

Q. Have not the people who are interested in navigation remonstrated from time
to time ? A. Yes.

Q. And you undertook that dredging ? A. Yes, but from 1881 to 1888 it has
all filled up again, just the same as it was then.

Q. Can you give us any other information ? A. No, nothing further.
By the Chairman:

Q. Do you know anything about the nuisance in any other parts of the river ?
A. No, except from going down on the steamers.

By Honorable Mr. Botsford :
Q. What was the material composed of that you took up, or carried out into the

river ? A. The top part was mostly sawduet, and then below it was elabs very
closely compacted indeed. It was very hard to get the scoop to take it up. 1t
seemed as you got down to get harder and harder. We found then about 40 feet of
water outside of that. The current sweeps around there and of course it would take
the sawdust away to other places.
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Q. Do you know what the depth of water at the foot of the locks was when you
first took charge of the canal ? A. No; we did not take soundings until 1881.

By Bonorable Mr. Macdonald:
Q. Was there not a quantity of other material thrown into the river besides the

mill refuse-ashes, bricks, &c.? A. Yes, there was ashes.
Q. I saw some tons of ashes on the ice noar the outrance of the canal ? A. Yes;

mny attention was called to it and I stopped it. I do not know where it came from

AsA L. DUNNING called and examined.
By Honorable Mr. Clemow :

Q. Where do you live ? A. At East Templeton.
Q. How long have you resided there ? A. I resided there 51 yoars.
Q. Where are you employed now ? A. I am employed here at Ottawa, on the

Gatineau.
Q. With whom ? A. W. C. Edwards & Co.
Q. You were here before the mills were erected at the Chaudière ? A. I have

been back and forwards here for over 40 years.
Q. Give us your opinion about the river as it was then and as it has been since ?

A. In those days, of course, there was no sawdust to be seen. The shores wero per-
fectly clean, the bays were all clean, and there was any depth of water where now
they are ail full of sawdust.

Q. I suppose there was abundance of fish in the river thon ? A. Yeg, there were
lots of fish, but, of course, there was not as large an amount of fish consumed thon as
now, but there was any quantity of them.

Q. Are there any fish now in the river? A. Not so many now; they are a
good deal scarcer.

Q. You have some knowledge respecting the operation of Mr. Edward's mills at
Rockland. How do they dispose of their refuse? A. At the present time they
burn ail their refuse.

By the Chairman:
Q Could you give us any particulars respecting special places in the river where

those obsLructions are most noticeable ? A. What obstructs our operations most in
running logs, is the refuse at Wright's slide and at the foot of the island here. For
the last six years in the summer I have been here and the sawdust is a good deal
higher now than it was six years ago-much higher.

Q Where do you work ? A. On the river.
Q. You ought to have a personal acquaintance with nearly ail the points of ob-

struction on that portion of the river on which you worked ? A. I just got up the
Quio and up the Gatineau as far as the Pêche, but the principal obstruction we meet
is at the foot of the slide. Of course it becomes a nuisance when it gets mixed with
Our logs : it takes six more mon than we would otherwise have. We do not want to
tow it to the mills because it would sink and become an obstruction to us there.

By Bonorable Mr. Clemow:
Q. low many logs do they cut in a year at Rockland ? A. I could not exactly

say, but sometimes we take 100,000 from here, and sometimes 150,000.
Q. low do they dispose of their sawdust ? A. They burn it.
Q. Do they put any in the river? A. They did in former times to fill up a big

bay there to make a piling ground. As soon as that was filled up they burnt the refuse.
Q. Do you burn it ail ? A. Yes, at one mill, at the other we are utilizing it to

make a piling ground.
Q. But you throw none in the river ? A. No.
Q. So there is no reason why it should be thrown ont ? A. No.

By the Chairman :
Q. Do you utilize it to make steam ? A. Yes, but thon there is a big surplus

Over.
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By Honorable Mr. Macdonald:
Q. You have a steam saw miili thera ? A. Yes. I think the furnace that they

erected there cost them some $8,O00.
By Honorable Mr. Clemow :

Q. The expense of burning it, is less than it used to be, when the refuse was
hauled away with teans ? A. It costs less because it used to take about 14 horses
carting it away: now it is carried away by machinery.

Q. So it is really an advantage to burn it. A. Yes, for Mr. Edwards' anyway.
By the Chairman :

Q. How many men and horses are employed there ? A. I could not say.
By Ronorable Mr. Clemow :

Q. What proportion of the sawdust do you consume in the boilers ? A. There
are eleven boilers, I think: I could not tell you what proportion.

Q. What would be the surplus after supplying yourselves with the necessary
fuel-what would remain ? A. I could not tell you, but there is a continual run into
the furnace.

Q. And if you did not burn it it would have to go into the river ? A. It would
have to gnto the river or be carted away.

By Honorable Mr. Botsford:
, suppose the machinery to carry that way is not very ex pensive ? A. I

think it costs somewhere about $è,000 to erect the furnace. Then there is a slide
two or three feet wide, and it is taken away with scrapers going up the slide all the
time. I know it is cheaper for Mr. Edwards to burn it than to draw it away, because
it took so many horses to do it.

Q. What is the diameter of the furnace and the size of the chimney ? A. I could
not exactly say, but I think it is 30 feet at the bottom, I did fnot measure it, but I
should think it would be about that.

By Uonorable Mr. Haythorne:
Q. Have you greater capacity than for the amount of sawdust you consume ?

A. I think it would burn more. The sawduet goes in about 2O feet from the bottom
and they tell me that the sawdust rever strikes the bottom, but is burnt as it goes
down. I bave never been there when it was running, but that is what they tell me
about it.

By Honorable Mr. Clemow:
Q, You have been at the Chaudière millis when they were in operation ? A. Yes.
Q. You have seen how the sawdust escapes ? A. Yes, it falis straight from the

saw into the river.
Q. Is the same thing true as to all the mills at the Chaudière ? A. Yes.
Q. Could not the system which is in operation at Edward's mills be adapted to

the mills at the Chaudière ? A. I do not know why it could not be.
Q. That would get rid of the difficulty ? A. Yes, a slide could be made to take

it out no doubt.
Q. Do you know ainything respecting the effect of the decomposing sawdust and,

mill refuse on the health of tho community ? A. You would need to have a medical
man to answer that.

ANTOINE JATTÉ called ard examined.
By Bonorable Mr. Clenow :

Q. Do you live in the city ? A. I do.
Q. How long have you lived her? A. I have been over 47 years in Ottawa.
Q. You were here before any mills were erected at the Chaudière ? A. The

only mill that was in Ottawa when I came here was a small mill run by Burwash.
Q. What year was that Luilt? A. I could not say exactly. It was built before

I came here.
Q. You bave been on the river continuously since you came here to live? A.

Tes, 1 have been on the river every year.
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Q. What was the condition of the river when you first knew it ? A. I have
been a boat-keeper here for 38 years. Some of my boats would get scattered away
from me and I would have to take a boat and hunt them up. I always lound lots of
water. I could go ashore any place at all. For the last six or seven years I have
to portage the boat at a good many places and sometimes turn back and go round
another way. All the bays are closed from Rockland up all the way to the Little
Blanche. There is an eddy on the north side and from above Rockland until you
get to that bay, between Laroque Island, I used to pass up between the island and
the shore with a sail boat. You could not get a bark canoe through that channel
now in low water. I tried to get through it with a boat drawing two and a half or
three inches of water and could not get through. I had to turn back. That island
is two and a half or three miles long and extends from Horseshoe Bay to Rockland.
The next island is called Capt. Petrie's Island. I used to sait on the south side of
that, between the island and the shore, but that is filled up too.

By Honorable Mr. Botsford :
Q. What is it filled with ? A. With the material out by the hog and sawdust.

In the old times when the mills first started they used to tow slabs into the river and
sometimes three-inch plank. If thore was anything wrong at one end of them they
would throw away the whole length. A good many of them floated into those
channels and are there now. Then the material from the hogs filled in on top of
that. Petrie's Island is about two and a half miles long, an 1 in summer in low
water you can now walk across the channel where I used to sail up with little boats.
The next big Island is Kettle Island. Capt. Williams used to be captain of the "Shan-
non " and " Porcupine " and ho used to run his steamers in the channel on the north
side of Kettle Island. It was a good channel then. Now at low water we cannot
pass through that channel with a bark canoe. A log will not float through it; the
logs stop ther. I he sawdust forms a crust on top of the water. Sometimes the
wind blows in one direction for some days, and when the wind blows steadily from
the north-west for eight or nine days it fills my bay with saw tu4t and mill refuse so
that you cannot get to the shore with a small boat. Captain CSok used to be captain
of the " Maggie Bell," and one time he tried to start a boom of logs with a big tug
boat to tow a boom down the river from Hospital Bay, whore I live, but ho could not
start it, owing to the refuse on top of the water. He had to leave it there.

By the Chairman :
Q. How long ago is it since that happened-? A. That was six or seven years

ago. I saw him from my door. Sometimes 1 am obliged to anchor a boat out in the
middle of the stream and have a rope from my boathouse to that boat to draw the
boats out through the mili refuse. They could not be rowed out at all. I have to
pull thcm out that way for about an acre or an acre and a-half from my boathouse.
I have seen yachts try to land there but they could not got to the shore because of
the accumulations of sawdnst.

Q. Did you know the bay when it was doeper ? Was it deep before tbe sawdust
floated there ? A. About 250 yards from my boathouse there used to bo 150 feot of
water in low water. Mr. O'Neil and I went and inspected that placo about five years
ago and found only 14 feet of water. Some years the Ottawa rises about ton feet
higher than other years, and when that occurs it shifts this mili refuse to other
p laces. Sometimes it goes down the river. Between the Little Blaànche and the Big
Blanche, a distance of a mile, at one time there was no obstructicn ; now there is a
bed of sawdust and sand, the current sometimes shifts that from one place to another.

Q. What depth of water is there in your bay now ? A. In my bay thore is a
strong eddy, and the sawdust is carried into the middle of the bay. It forms a mound
in the bottom of the river about 250 yards from the " Peerless " wharf. The water
is deep enough where the current is strong. At the foot of the locks thore was no-
thing but gravel in the bed of the river when the locks were built, but the sawdust has
been deposited there by the eddy and the accumulation is growing all the time, the
same way as at my bay. Take the Little Island above the ferry. Some four years
ago a measurement was taken there and i bey found that it was so high with sawdust
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that it was exposed in low water, and would dry so that the wind would blow the
dust from it. Tbev fouid it hard and solid enough to build on it. Last year the
water was very low, yet there was hardly any of that accumulation there, the cur-
rent had moved it to some other place. Last summer the water was two feet four
inches lower than it had ever been known before, yet I could not see any saw-
dust at that place. The year before the water was between three and four feot higher
yet thet sawdust bank for three or four feet above the surface, so it must have been
noved to some other place by the current. I suppose a man ought to have a right to

the use of the river with a little boat just as much as if he had a big boat, but I cannot
find room for my boats owing to the quantities of sawdust and material from the
hogs that are carried into the bay where my boathouse is. I am quite sure that
there is three times as much stuff from the hog as from the saws. If they must throw
that stuff into the river it would be botter to throw in the slabs and edgings whole,
so the people coul doick them up along the shores and use them for firewood,

By ffon(ra>le Mr. Botsford :
Q. In your opinion the refuse made by the hog does more injury than the slabs

woula ? A. Yes, because sawdust is very fine and will move freely in the ourrent,
but the pieces that come from the the hog are often a foot and a-half long. That
packs together, but the sawdust would not if it were alone. It packs with the
material from the hog so bard that after a time you could build on it. With the saw-
dust alone you would go through the crust into the water, but whon it is mixed with
the stuff from the hog you can almost walk on it. The hog doos three times as much
damage as the saw.

Q. What was the state of the river when you first came here ? A. There was
only Burwash's mill then.

By Bonorable Mr. Clemrw:
Q. What was the river like at that time ? A. There was nothing but bush on

the banks thon. The river was clean. You could go along by the shore anywhere.
There was nothing but clean banks and you could go into any bay or the mouth of
every littie creek, but if any man can find a creek that ho could go into now I am
willing to pay him )mething.

Q. Were there any fish thon ? A. Yes. I knew a fellow that used to fish near
the bridge and ho would catch a barrel in an hour and a half. It was a great river
for catfish at that time and bass too, but especially catfish.

Q. Were there pike and pickerel ? A. Yes, plenty of pickerel.
Q. And maskinonge ? A. Ycs, I renember a fellow catching a maskinonge that

weighed 37 pounds. They were caught larger than that.
By honorable Mr. Botsford;

Q. Was there a large quantity of fish caught thon ? A. A fellow could in ton
or fifteen minutes catch as much as ho could carry. Opposite my place was a good
bay for fish, but now L can fish from morning till night and catch none.

Q. Have any accidents occurred at your place through people walking over the
sawdust and thinking it the land ? A. Yes. I remember once a gentleman who
had taken out a boat came in with it with a lot of black stuff in it. I thought it was
sand. There had been a burst of sawdust and eiough was thrown up ont of the
water to fill his boat. My boathouse is hemmed in with sawdust as tight as can be and
strangers who are iot acquainted with the river stop on the sawdust thinking it is a
part of the boathouse.

By the Chairman:
Q. Have any fatal accidents occurred there ? A. Yes.
Q. When ? A. Eight or nine years ago. A gentleman and two ladies came to the

boathouse one time and the two ladies disappeared. We could not tell where they
lad gone, and we found that they had stepped on the sawdust and got drowned.

By Honorable Mr. Botsford:
Q. Have many lives been lost in consequence of explosion ? A. I do not know

of any, but people have lost their lives by stepping on the sawdust, thinking it was
the land.
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By Mr. Christie:
Q. Have you got an action pending now against some of the mill owners of the

city of Ottawa? A. Yes.
Q. And is this information which you have been given now the same as you

gave beforo the Court? A. Yes. I suppose I gave some more and some less.
Q. Have you had any expoeince on the river, other than at the boathouse

there, as a pilot, as Io the depths of water along the river? A. Yes, for forty-seven
yearsý I have been on the river ail the time for 47 years.

Q. You arc quite familiar with the currents and the eddies ? Q. Yes, I was at
that time. Of course I know a great deal because I am hunting for row boats in the
bays.

Q. The débris that floats down the river has interfered very much with your
rivate business in the boats ? A. Yes, it comes to a crust on top of the water

bof ore it sinks.
Q. That is the principal way that it interferes with you in hiring boats ? A.

Yes, the crust, except if I go to a bay.
Q. How far is your boathouse from the landing of the " Peerless " steamer ? A. I

suppose 80 feet.
Q. The steamboat comes in there every day during the summar? A. Yes.
Q. And the steamers that navigate the Ottawa river ply up and down there as

heretofore? A. Yes.
Q So that the main channel of the river I suppose, has not been interfered with

so far as you know ? A. No, not much of the main channel, but the baya are. As I
kept boats for hire they sometimes used to be stolen fromu me, and I used to go to
the little creeks and bays where they would hide my boats to hunt them up.

Q. So that the way in which you found this matter interfered withi you I sup-
p ose bas been practically as owner of a boathouse on the shore of the river? A.
Yes, the mill refuse bas been filling in my bay.

Q. You do not know anything about the main channel? A. No, I used to
know, but have nothing to do with it now.

JOHN HENEY called and examined-
By Honorable Mr. Clemow :

Q. You are an alderman in this city ? A. Yes.
Q. How long have you resided in Ottawa? A. Since 1844.
Q. You have known the Ottawa River for ail that time? A. Yes.
Q Are you engaged in the forwarding business ? A. Yes, we have sent boats

the last fifteen or twenty years up and down the river, chiefly for cordwood along
the river.

By the Chairman:
Q. Please state to the Committoe what you knew about the river forty years

ago, its condition at that time and any illustrations that you know of that would
show more clearly the condition of things at that time as compared with the state of
the river at present ? A. The river was navigable mostly in every part forty years
ago, and at that time we had a fair share of water, and as for fishing and tie like of
that it was ail right. We had nothing to interrupt navigation at the time. At that
time there were not many mills, only one or two simali mills at the Chaudière. The
creeks were al clear, and you could sail where you liked through them and through
the coves ail round the river here. In any kind of fair water you could go where
you liked, and now that is not so.

Q. Could you stato any particular points of the river that are injured ? A. The
part that I have noticed more particulary, because my business leads me to rernark
it, is at the foot of the locks. At low water it is almost impossible to go in there
unless you run the risk of breaking yoar tow lines. It has been three or four timea
dredged ont to my memory.

By Honorable Mr. Clemow:
Q. I believe you had a dredge working there? A. Yes. That year the water

was low and we could not get into the looks, and the Government employed the
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dredge for a certain number of days to clear the channel ont. We cleared it out in
a sort of a way for the time and left it so that boats could pass in and out, but it
filled in immediately again.

Q. What was the nature of the stuff you rernoved from it? A. Pretty much
sawdust and slabs and rough stuff.

Q Mill refuse ? A. Yes, there was bark and sawdust, slabs and edgings.
By Honorable Mr. Botsford:

Q. What depth of water was there when you first knew it? A. There muet
have been 15 or 20 feet of water at the foot of the locks when I first knew it. I
never measured it but from the bottom of the locks there must have been a good
depth of water at the approach.

By the Chairman :
Q. No more than 15 or 20 feet ? A. I cannot say I measured it, but there was

no interruption to navigation going in. I never had occasion to measure it.
Q. Did you raise the refuse when you dredged it ? A. Yes, we took it out

altogether and brought it out to a point wbere the current took it away. Since that
there was a new plan got up to drag it out to the channel where the current would take
it. We took it out ofthat altogether into the strong current where itwas washed away.

By Honorable Mr. Clemow:
Q. Do you know anything about the fishing in that river in years gone by?

A. Yes, there was lots of fish in it when I first came here.
Q. Are there any now ? A. I do not think there are many.

By Bonorable Mr. Smith:
Q. 0f ail the refuse thatyou saysettles there, which is the worst? A. I think

the sawdust is the worst.
By the Chairman:

Q. Bave you paid any attention to the gradual accumulation of sawdust and refuse
the last few years ? A. Yes, and everybody that has seen it has remarked it.

By Honorable Mr. Smith :
Q. What do you think is the cause of the fieb going away? A. I cannot say

what is the cause of the fish going, but they say they clear away according as the
creeks that they used to go into are filled with sawdust. I do not know myseif, but
I have heard mon of experience say so.

By Ronorable Mr. Clemow:
Q. You have scen this large amountof sawdust on the other side of the river?

A. Yes.
Q. And you have seen the explosions that occurred there ? A. No, I did not

sec thern, but I have beard of them often.
By Honorable Mr. Raythorne:

Q Do you know any instance of those explosions occurring in your earlier days ?
A. No.

Q. Only since this sawdust has collected there ? A. Yes, that is ail.
By Honorable Mr. Smith :

Q. Are you awai e of them throwing other kinds of refuse into the river besides
sawdust ? A. I do not know, but I believe there bas been a great deal of rubbish
thrown in. I bave seen them draw rubbish and stuff on the ice in winter.

By Honorable Mr. Clemow :
Q. Ras the city authorizcd that ? A. The city never stopped it, for they had

no other place. They never stopped it until last year. 1 do not know whether it
is done now or not. I know they have got the night soil taken outside of the city.
Every year there is a good deal of rubbish deposited in this place from the city. I
saw last year lots of rubbish opposite the steamboat landing on the ice.

Q. In your opinion this obstruction of navigation is owing to the sawdust and
mill refuse ? A. It bas contributed a great deal towards it, I am sure of that.

By Ronorable Mr. Raythorne :
Q. You said you did not know exactly what the depth of water was at the locks

in the early days? A. No.



Q. But still you had amply suffleient for your purpose ? A. Yes, I beard no
complaints about it. Mr. Hutchinson knows every inch of water that has been there
for the last twenty years, but I never had any occasion to measure it.

By Honorable Mr. Smith:
Q. What do yon suppose will be the effect on this river if this practice of thow-

ing in mill refuse is allowed to continue? A. We will have no navigation at all in
any parts of the river.

By Honorable Mr. Glasier.-
Q. That is in low water? A. Yes.

By Mr. Clemow :
Q. Do you think it has an injurious effect as far as the health of the city is con-

cerned. A. I cannot say as to that.
Q. You know that we had a good deal of sickness in this city last fall ? A. Yes.

By .Honorable Mr. Christie :
Q. When you refer to the difficulty at the time of the dredging at the foot of the

locks was the water not very low? A. Yes.
Q. Was the water not lower last year than it has been known at any time

during the past forty years ? A. It was very low last year.
Q. What is the depth of the water at the foot of the locks? A. This last few

years my boats coming in there cannot load to 5 feet-they used to be stuck in this
rubbish coming in loaded at 5 feet.

Q. Do they stick at any other point coming up the river ? A. No, not until they
come to the foot of the locks.

Q. Is there not a large forwarding trade in lumber from the saw mills of the
Chaudière on that river? A. Yes.

Q. Have you ever known of the main channel of the river being impeded in any
way by deposits of tbis material, or is it only in the bays or shoals ? A. I saw
Captain Bowie's boat stuck in the main channel cou ing up.

Q When was that ? A. That was a few years ago.
Q. i suppose she is the largest boat that plies on that river? A. She does not

draw ibe most water, I do not think she draws as much water as our forwarding
boats do.

Q. Was it not in sand that she stuck? A. Sand and sawdust.
Q. That was on a bar? A. It was a bar in the middle of the river below the

island.
Q. Have yon ever heard of any place on the river that required dredging

except at the mouth of the canal ? A. Yes, we were called upon to go and dredge in
this same bar in the channel and we found sawdust and sand in the channel about
the centre of the river ai Kettle Island, that vessels could hardly pass over, that is
near the centre of the river, in the mid-channel. The island stands in high water,
pretty ncar the middle of the river, but in low water it is more te the north of the

channel.
Q. Was it not between the Quebec bhore and the islard the steamer was stuck?
A. No, she does not go in the Quebec channel at all; she keeps the Upper

Canada side and when she approached the upper end cf the island she stuck on
the bar there that runs out from the island and we were called upon to dredge
it and we lound both sawdust and sand mixed in that part.

Q. 1s it your experieLce that aller the high water these deposits diFappeared
somewhat? i never r(maiked wLether it was the case or not.

Q. 1Did you eer lake ry scundings of ary part ef the river? A Never in
mny file lcause we moiked away untii Ihe st(pjage i navigation the btt waywe
could aid I ever took any soundings.

DR. AnOLPHE ROBILLARD, called and examined.
By Bonorable Mr. Clemow :

Q. Are you the health officer of the city ? A. Yes.
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Q. How long have you resided in Ottawa ? A. I have livod here all my life.
By the Chairman:

Q. How many years have you lived here? A. I have lived here fifty years.
Q. Wili you please tell us what you know about the condition of the river as it

was whei you first knew it, as compared with what it is to-day. Was it a froe, open
and unobstructed stream ? A. It was a free, unobstructed stream, where game and
fish used to abound.

Q. Was there any accumulation of sawdust at that time ? A. No, not that I
know of.

Q. Have you been through the bays and creeks frequently? A. Yes, some little
distance from the Ottawa River.

Q. I mean along the Ottawa River? A. Yes, about the city. They were free
from sawdust at that time.

Q. And free from mill refuse and stuff of that kind ? A. Yes.
Q. Do you know the condition of it now? A. Yes, to a certain extent.
Q. As far as you know what is its condition now ? A. It is obstructed by saw-

dust and refuse from the mills all along the coves and creeks. Pretty much all along
the river for a distance down it is much the same way.

Q. Are there any noticeable points that you can speak of ? A. Yes, for instance
on this side of the Ottawa below the city the channel between the north @ide and
the second or third island below the city is choked up altogether.

By Honorable Mr. Clemow :
Q. Do you know anything of the practice of depositing night soil on the river

during the winter months ? A. I know that there was deposited on the ice certain
amount of matter.

Q. We were told here by one witness that it was done under the authority of
the Board of Health ? A. There nover was any deposit of night soil on the river
authorized or permitted by the Board of Health. Whatever may be put in the way
of yard cleanings, or ashes, I do not know.

By Honorable Mr. Macdonald (B.C.):
Q. lias there been any attempt made to stop that practice of depositing refuse

and night soil on the ice during the winter ? A. I am not aware that there was any
such quantity as is spoken of.

Q. Every winter that I have been here for the last 16 years, there have been
tons of it deposited on the ice every year. Have you not seen it ? A. I do not think
there has been ever any large quantity.

Q. Has there ever been any attempt made by the city Board of lealth to stop
that practice ? A. No.

By Honorable Mr. Scott
Q. Do the people of the City of Hull deposit any night soil on the ice? A. I

do not know that they do. I may have seen some, but I do not remember. I have
not seen any this last winter at alil.

Q. Is the puriuy of the water affected by the depositing of rubbish of various
kinds on tho river ? A. I do not think it is affected by it, because there is very
little deposited of anything of that kind above the water supply. I presume it would
affect the purity of the water below to a certain extent.

By Bonorable Mr. Clemow :
Q. Do you know as health officer that there was a great deal of sickness in the

this city last year? A. I do.
Q. Do you attribute that in any degree to the sawdust and rubbish in the river?

A. No, 1 do not think it.
Q. The water was very low last summer ? A. Yes.
Q. Do you think there was any miasma arising from the sawdust deposits ? A.

I do not think there was anything that would affect the health of the citizens of
Ottawa, whatever effect it might have on some of the low locations down on the bays
bordering on the Ottawa where people dwelt.
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Q. Do you think it would have an effect on those localities ? A. It might, in-
asmuch as the obstruction to a free circulation of the water by this matter, which
would gather animal as well as vegetable matter with it would be a hotbed for all
kinds of organisms, and in that way might become a source of danger.

Q. Did you ever analyze this stuff found in those beds or shoals ? A. No.
Q. It could be analyzed ? A. Yes, itcould be analyzed by a specialist.
Q. There was a theory that the water supply was affected by mill refuse ? A.

No, I do not think so-not from that cause.
Q. Could thero have been any miasma from the opening of the main sewer into

the river ? A. I do not think there would be a sufficiency of room to generate more
gases in the sewer than would escape through the openings above.

Q. Have they got a sanitary inspector for the city ? A. Yes.
Q. Is that all you know about the river ? A. I am quite aware of the fact that

the river is much obstructed, and that these obstructions by sawdust are a great in-
jury to navigation, and may bo an injury to the health of parties living on the lower
part of the river. There is no doubt that it is the principal cause for the disappear-
ance of the fish from the Ottawa River.

By Mr. Christie :
Q. Is it not a general cause of complaint that there is a large quantity of night

soil and rubbish from the city of Hull deposited on the ice during the winter ? A.
It is not deposited in sufficient quantities of itself to injure the water.

Q But it is spoken of as a general dumping ground ? A. I do not think so.
By Honorable Mr. Scott :

Q. There is a population there of 10,000 people: where do they deposit their
dirt ? A. I do not know where they put it, but they certainly do not deposit it on
the ice of the Ottawa.

By Mr. Christie:
Q. Ras it not been a general complaint that the ice has been used for that pur-

pose from both sides of the river, strongly against the wishes of the boards ofhealth ?
A. Such deposits are made to a limited extent, I do not think to a sufficient extent
to be productive of any serious evil.

Q. Does not the sewage of the city of Ottawa fall into the Ottawa River below
the city ? A. Yes.

Q. Would it not be the natural consequence of the flood coming down in the
spring and raising the water of the Ottawa to deposit sand and other material on
the shallow places along the banks ? A. It would in the bays of course where they
are not obstructed.

Q. And if the banks were being gradually cut away on one side of the river, the
natural effect would be to fill up the shallows on the other aide ? A. Yes.

Q. As far as your information with regard to the navigable channel of the
Ottawa is concerned it is from hearay you speak: you are not accustomed to boat-
ing ? A. What I know of it is from what I have seen while travelling on the river
on the boats for several years past.

Q. From your experience as a physician of the city for a long period, has not
the general health of the city been very good ? A. Yes'; very good. It will compare
favorably with any other city in Canada.

Q. And the water supply of the city is taken from above the mills-above the
Chaudière Falls ? A. Yes.

JOHN W. MCRAE, of the City of Ottawa, called and examined.
By Honorable Mr. Clemow :

Q. How long have you resided in the city ? A. Since 1870.
Q. What is your business ? A. I am a forwarder.
Q. Can you give us any information respecting the condition of the River

Ottawa in 1870 as compared with what it is at the present time? A. The bays were
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not as full of sawdust in 1870 as they are now. The bay at the foot of the locks
was fully as bad that year as it was last season, That is the reason it was dredged
out by Mr Heney.

Q. The mills were all erected then ? A. Yes. The season of 1870 ard last
year were two seasons of the lowest water that we ever had. Of course we felt it
more in the City of Ottawa last year than before bocause of the improvements that
were made down at Ste. Anne's. In former years we could load our barges only to
Sft. 6in.; but last year we loaded about 5ft. in consequence of the improvoments at
Ste. Anne's. Consequently we feit more the damage from the low water round
here than we did before. The whole diffiuity was round Ottawa and down to the
mouth of the Blanche. The Green shoals is the lowest place in the main channel.
I do not think there is any sawdust thore at al]. There may be some sawdust in
the channel down at Hillman's mills; and round the docks here, whore there
used to be about 25 or 30 feet of water in 1870, there wore less than 5ft. last summer.

By Honorable Mr Glazier:
Q. Thon the river must have filled up with sawdust ? A. Yos, round the docks

and bays here, but I do not think you will find mach in the main channel. A year
ago last summer we had a long sawdust reef from the foot of Pine Island down to
the foot of the locks. The ice the next spring took the greater portion of that
away; so that where there was dry sawdust the year before, you could go over that
last summer with five feet of water. Thon on the north side of Pine Island in 1872
or 1873, Niessrs. Batson & Ourrier built a large pier there. The pier upset, and the
slabs and sawdust coming down with the current acoumulated there and formed
quite a shoal, which every year has been getting greater. My experience is that
shoals in places like that, at the head as well as at the foot of Pine Island, freeze
down solid for some distance in the winter, and in the spring the top is moved off
with the ice to other places.

By Honorable Mr. Clemow:
Q. Do you know that the river has had to be dredged at the foot of the locks,

and in several other places ? A. Yos, and it has been pumped out by steamers.
There had been more difficulty at the foot of the locks from sawdust than in any
other part of the river.

Q. What is that obstruction caused by ? A. There is a large eddy there, and
the wind blows the sawdust in, and it settles at the entrance to the locks.

Q. Then you think it has been gradually getting worse from 1870 up to the
present time? A. Yes.

Q. If it continues in the same ratio, what do you think will be the effect on
navigation ? A. I do not know what the ultimate result will be; I do not think
it can settle very much more around here except at the foot of the locks, but in the
bays below which are not full yet, it will fill in there. It certainly will not stay in
the middle of the river, because the ice and the current in the spring of the year
will take it away.

Q. When these bays and coves are filled up it certainly must find a place some-
where ? A. Yes.

Q. What do you think of the practice of grinding up the slabs in the hogs ? A.
It is a question in my mind whether it would be botter to hog the refuse or to saw it
up into short pieces and throw it into the river.

Q. Or keep it out altogether ? A. To keep it out altogether is certainly the
best. The hogged stuff sinks, but the slabs would be picked up, to a large ex-
tent, to be used by poor people as firewood.

Q. I suppose you know nothing as to the effect of this mill refuse being thrown
into the river on the health of the city ? A. I know nothing about that.

By Mr. Christie:
Q. Have you had any experience of working ont the sawdust from about the

docks where your boats go in'? A. Yes.
Q. Do yon find any diffleulty in removing it ? A. By putting in a side-wheel

steamer, as we do in front of McLaron's, Bronson's and Perley's docks, we set the
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wheelsgoing, and it moves out the sawdust. I have made four feet of water in
about two hours in that way.

By fonorable Mr. .Macdonald, (B.C.):
Q. You cannot cloar the slabs out in that way ? A. No.

By Mr. Christie :
Q. Do you know at whose instance it was the slabs wore cut up in the hog

machine? A. I uniderstand it was done at the order of the Government.
Q. As a matter of fact you are using boats on the river now which are drawing

more water than the boats did in 1870 ? A. Yes, we are drawing at least two feet
more now, with the prosent facilities at Ste. Anne's, than we did in 1870.

Q. Do you nover find anydifficulty in the main channel ? A We did last summer
between here and the Blanche.

Q. But was not the water exceptionally low last year? A. Yes, but last year
was the first year we had the improvements down at Ste. Anne's, which gave us the
increased depth of water down there, and we have made application to the Govern-
ment to get the river improved to compare with the Ste. Anne's work.

By Bonorable Mr. Macdonald;
Q. What is the nature of the difficulty to which you refer ? Is there a sawdust

deposit ? A. No, it is principally gravel at the Green Shoals.
Q. Are there any slabs stuck in that shoal ? A. No, not on this shoal. The

only place where there may be a deposit of mill refuse in the channel is opposite
Hillman's mill, and opposite the Blanche where there is still water, but not to any
appreciable extent.

By Mr. Christie;
Q. Do yon not know that the principal obstruction is caused by sand ? A. I

do not know. We have as much difficulty with sunken logs as anything else. We
broke two propellers there last year with sunken logs.

Q. From the formation of the shore, is there not a very strong eddy setting in
towards the entrance of the looks ? A. Yes.

Q. And the mill refuse is incessantly washed in there? A. Yes.
Q. Is it not removed by ,the paddle wheels of steamers ? A. Yes, but not

effectually. There was a large quantity of it pumped out last year by a steamer.
There is trouble overy summer at the foot of the locks. It is the worst place on
the whole of the river, as far as obstruction is conoerned.

Q. Is it any worse there now than it was in 1870 ? A. No.

T. C. KEEiER, C. E., called and examined
By Honorable Mr. Clemow :

Q. You are a resident of this city ? A. i am.
Q. low long have you been here ? A. I have been in Ottawa continuoualy

since 1864, but i came here first in 1845, and remained a number of years here.
Q. Will you please give us the benefit of your experience as to the conditions of

the river at that time as compared with the present ? A. When I first came here it
was before the era of sawmnills altogether. There were no commercial millis. Wheh
I returned here to permanently reside in 1863 or 1864 I purchased a piece of
property below Rideau fiall Bay-the next adjoining bay. The shores were thon
entirely clean-rock, sand and gravel, and the beach sandy and gravelly. The bay
was used for storing sawlogs. They could be floated in there and got at at any
pitch of water, and floated ont again. One year the Gilmours, on the Gatineau,
rented that bay from me for that purposes; but of late years it has not been available
to any extent because of the deposit of sawdust.

Q. What was the depth of water there when you first bought the property ? A.
The water was all depths. It began at the shore and went out to forty feet, but
some years ago-probably ten years ago-I examined it, and at that time there was
a deposit of several acres of sawdust out in front of this gravel beach, and the outer

s1
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edge of it was steeper than an ordinary sand bank, and forty feet in depth. I also
built a road down ut two points on this bay to get access to it to haul out cedars and
building timber; but except at very high water I cannot approach within two hun-
dred yards of the roads on account of the deposit of sawdust, and the boathouse I had
there is useless from the same cause. It has not been used for several years. In fact
it bas been abandoned. The only place where we can get access to the river is on
the rocky point where the current is strong, opposite Rockliffe ferry. Then below
Rockliffe, at Hillman's millis, there was another bay, a valuable storage place for logs,
and that is in the same condition at low water. There are acres and acres of it, just
a mass of rotting sawdust, that you cannot walk on without sinking to your knees.

By Honorable Mr. Scott:
Q. Is that bed of sawdust exposed at low water ? A. Yes, it is several feet out

of water in low water, and all through the winter.
Q. Are there any other points on the river with which you are acquainted that

have been obstructed by the sawdust and refuse? A. I have not examined any other
part of the river. This point I am speaking of, McKay's Bay above the Government
bay is in the same state-in fact it extends over a mile and a-half of frontage from
the New Edinburgh mills to Hillman's mills below Rockliffe, all in the same state.

By Honorable Mr. Botsford:
Q. Have there been any explosions in that part of the river ? A. I have seen

explosions when boating on the river, but I do not know that I have seen them in
any of those places I have spoken of. I have seen them up nearer to the city.

Q. Are they dangerous to boats ? A. If a boat happened to be very near them-
a canoe or light skiff-some of the explosions are serious enough to upset them.

By Ronorable Mr. Clemow :
Q. You were employed by the Government before the saw mills were construct-

ed ? A. Yes, in 1845 when I built the slides at the Chaudiére, that place was all
covered with green cedars; and it was only after that, when the Honorable Mr.
Merritt came into power that this water power was put in the market. The Gov-
ernment had held it as a reserve up to that time. That was in 1850.

Q. And all those obstructions in the river that you complain of were caused
since the erection of those mills ? A. Yes, as far as my observations in the lower
part of the river go, it has all been caused since 1864 or 1865. I forget when the
mill first became important on the river. There was no commercial manufacture of
lumber on the river when I first knew it. There was just a couple of local milis at
the Chaudiére.

Q. Can you give us an idea of what the effect on the river will be if this depo8it
of mill refuse continues ? A. I have no doubt that the annual freshets will assist to
keep the main channel clear, especially with the aid of a little dredging at the bars ;
but gradually, if this thing continues the bays will fill up. Sawdust floats, and a large
proportion of it is blown into the bay and cannot get out, and remains there until it
rots. The bays are nearly all as full as they can be. The remain der must settle in the
channel somewhere or another-that is in the deeper portions of the channel, and
as it levels them up it must begin to ontract the remainder of the channel, so that it
is a process which will hinder navigation sometime or another. The only point
about it is, that it is of a character that the paddle wheels or screws of a vessel eau
work in it, and they will wallow a hole in it and wear through in time. It is not like
a sand or mud bar.

Q. Have you noticed the effect of the hogging process on the refuse ? Does it
not sink through to the bottom ? A. That binds the sawdust and makes it more
solid and less likely to change its place, or for the current to act upon it.

Q. Have you any knowledge of the effect it has had upon the fish ? A. I know
that fish are very scarce-we cannot get any now.

Q. How was it in the early days ? A. They were very plentiful then. I do
not think any respectable fish would come up here now. The shad used to come up
in my early days to within 18 miles of Ottawa.
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By Ronorable Mr. Raythorne
Q. It is your experience that those deposits you have described are gradually

extending ? A. Yes, they must, there is so much sawdust going into the river, and
I do not think it will be carried over the Long Sault Rapids or down the river.
When it fills up all the bays, it must then fill in in the channel in the course of time.
It is merely a question of tiie and the extent of the sawing, whether lumber gives
out before the channel does.

Q A few miles below Octawa, where the river widens out, the current is not
very strong ? A. The current is very strong down below the mouth of the Gatineau;
thon the river widens out, and it is shallower with sand bars. Gatineau village is
built on the delta at the mouth of the Gatineau River.

Q. Can you give us an idea of the possibility of disposing of the sawdust in some
other way without incurring large expense ? A. I do not think burning is a very
expensive process, except the getting of a site for it in this place. The ground is so
ocoupied that it will be necessary to diminish the piling groands at the mills, or to
construct furnaces ut the river's edge. I do not think there is any difficulty about
it. The expense of the plant necessary would be very slight. The appliances for
getting it from the saws and taking it to the furnace would bu the principal ques-
tion. The saws are not probably high enough above high water mark to convey it
readily to the furraces, but I have never looked into the question to see how fur-
naces eould be used.

Q Is it within your knowledge that sawdust can be converted to some other
valuable purpose besides fuel ? A. Yes, it has been used for paper pulp, and it is
also used in connection with petroleum for patent fuel.

By Honorable Mr. Smith:
Q. Did you ever try it for bedding for horses ? A. Yes, we have forty horses

here for the street railway, and for the last 18 years we have used no other bedding
but sawdust. I consider it the very best material for stables.

By Honorable Mr. Scott :
Q. Have you ever given any thought to the conversion of it into the methylated

spirits as the Rathbun Company is doing ? A. No, but I have seon a statement that
it is being used for that purpose.

By Honorable Mr. Clemow:
Q. Have you ever considered whether it has any ill effect on the health of the

locality, where this mass of refuse is allowed to accumulate ? A. When the epidemic
at Ottawa last year was ascribed to the water, I was satisfied that it could not be the
cause. The Ottawa River flows with a strong current, and is decanted from a series
of lakes above here, sud no water could be in a botter condition, unless it could be
poisoned by milis above here. I have not examined the amount of sawdust deposited
in the river above Ottawa, but I do not know of anything to poison the water in
any way. It would have to come in contact with decayed sawdust for a long time
to produce that effect. The doctors ascribed the epidemic to the water, because it
was so universal that they could not ascribe it to any local cause; but I think that
as the water is not used generally by the people except in a boiled siate, and the air
is used by everybody, I think the air is whore we should look for the cause of the
difficulty. Ottawa is peculiarly situated to be affected by its atmosphore, in the
dry summer, such as last summer was especially. It is almost entirely surrounded
by water, and most of that stagnant water. There is on the south-wost Dow's Lake;
thon there is the Rideau Canal, and its filthy gullies, and the Canal Basin, and the
Rideau River which about its mouth is a dead pond which is used to roceive the water
of the by-wash:; then on the north we have the river with its vast mass of sawdust
along its banks, and when that is lot L dry and exposed to the heat of the sun, if any-
thing can affect the atmosphere that should do so. We know that in water roser-
voirs the water is poisoned under the same circumstances by allowing vegetable
matter to accumulate so that it is necessary at times to'deepen them and lime thom,
and overy town supplied with water by gravitation has that difficulty to contend
with.
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By Honorable Mr. Raythorne
Q. Dia you over consider the practicability of removing those deposits ? A. I do

not see any way of removing them unless they can be dredged. 1 thirik that when
you get inside, away from the fresh deposit, that the bank is so solid with its mixture
of mud and slime that it would be dredgable material. The outer side would be
loosened and scattered, and the only way I know of would ho to keep dredging at it
during a high water when there is a strong carrent and keop sending it down the
river ?

Q. Would not that lodge down below again ? A. You would have to keep it mov-
ing wherover it stopped.

Q. If it is an injury here it would be an injury below ? A. It would be spread
over such a large area in the lakes below, that it would not be so injurious. But of
couise there would be no use in doing that uniess you stopped the practico of throw-
ing the stuff into the river from the saw mills.

Q. Do you not think that would be the most effectual way of stopping the de-
posits ? A. That would be the necessary way. If it were scattered by dredging,
and all put bolow water it would soon disappear entiroly. IL is the exposure of
these deposits at low water to the action of the atmosphore and the heat of the Sun
that affects the health question.

By the Chairman:
Q. But the depositing of sawdust in the river must be stopped? A. Yes, I

believe it is a great folly to be removing it at one end, and supplying it at the other.
Q. You speak of there being no sawdust in the river above the city. I believe

they are not allowed to deposit any sawdust in the river above the Chaudiere ?
A. I have not visited any of those mills, but I understand that the old Skead Mill
is a steam mill, and so is the one at Masons; and the Water Works Act prohibits
anything of that kind from being deposited in the river six miles above the Chau-
diére. The sawdust from lillman's mill is not put into the river. It is only where
they have water to carry sawdust and refuse into the river that the mill owners
send it there. A steam mill can get rid of it cheaper by carting it out and burning
it than by putting it into the river. It is to the steam mills we look for our supply
of sawdust generally, because they have piles of it, but at the water mille you can
only get it while they are sawing.

By Honorable Mr. Smith:
Q. Do not the steam mills burn all their sawdust ? A. Yes, at Gilmour's mill

down here they burn all their eawduet, and at Edwards' mills at Rocklaud their saw-
dust is burned. There is no difficulty with the sawdust in the steam mills; they
burn it, and that is the only way to deal with it economically when it is not thrown
into the river. Of course if you could market it-manufacture it into anything that
would sell-it would be better, but I doubt if it would stand the cost of freighting it
away from here.

By Ronorable Mr. Haythorne:
Q. 1 think you said that it the sawdust banks were dredged and the Stuff was

once moved out into the current, it would go down the river. Could its motion be
controlled in such a way as to allow it to be deposited in some place where it could
be more easily removed ? A. My idea is that if you dredge the face of these banks,
which are forty feet deep in some places along the river, into a certain distance, thon
you would find the sawdust would be solid enough, mixed as it is with river mud and
silt, to be loaded on to ecows in the usual way as dredged material. Thon it would
have to be dumped in some way into deep holes in the river, or carted on shore,
which would be expensive. I think the proper way would be to dredge out the bays
and scatter the material over the river, removing it from the channel, wherever you
found it encroaching. Of course where it is mixed with sand or any material that
could be lifted in the dredge bucket, it could be scowed off. If it goes on as it is now
there will soon be no part of the river to deposit it in. Of course some parte of the
channel are very deep. Opposite the mouth of the Gatineau it is seventy feet deep,
but whon you get below Kettle Island it is not more than five feet in low water. If
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this stuff wore levelled over the bottom between here and the Gatineau, and the
banks wero cut down to a couple of feet below water line, so that no lowering of the
river would expose it to the action of the sun and atmosphere, it would cease to be
dangerous to the bealth of the city.

By Honorable Mr. Smith :
Q. Does the city authorities permit the depositing of stuff from the yards on

the ice in the winter-night soil and yard rubbish ? A. I do not know what they
are doing the last year or two; but it was a common practice untit very lately to
deposit such stuff just in front of these buildings from the Queen's Wharf and on the
Rideau, the ice used to be covered with it in the spring of the year.

Q. From Hull or Ottawa or both ? A. From both sides. I have seen it going
down from this city, but I do not remember exactly when. Of course, before the
main sewer was built, and the waterworks were built, it was all disposed of in that
way.

By Honorable Mr. Botsford:
Q. Wbere does the main sewerage of Ottawa empty ? A. Through McLaren's

mill yard below Sir John Macdonald's residence. The main sewer leads into this
valley directly down from here-between here aud Maria Street goes under the
canal, and through Lower Town on the line of the old by-wash, through Queen
Street and then straight ont into the Ottawa River at McLaren's lumber yard.

By Mr. Christie:
Q. Has it not been noticed that of late years since the lands have become very

much more cleared up the Ottawa that the springs floods come down in a greater
rush and in less time than previously ? A. Yes, I think that the effect of the clear-
ing of the forest is to throw a much greater quantity of water at the same time in
the river, in the month of April for instance, than before the clearing of the forests.
It lets off the rain water at all times of the year more rapidly than when the roots
and trees were there to protect the water from evaporation. The great cause of the
sudden and destructive freshets we have had on the south side of the river is the
sudden melting of the mass of snow when the hot sun comes on it in the middle of
April. That snow is converted into water very suddenly and it is rushed into the
streams.

Q. When it is rushed into the streams in that way bas it not a tendency to
wash down large quantities of sand with the ice ? A. It depends upon what the
banks of the river are composed of.

Q. Is it not a fact that the erosion of the banks on both sides is very percep-
tible ? A. I do not recollect any sandy shores on the Ottawa in this neighborhood.

Q. Are there not large quantities of sand brought dow n the Gatineau River? A.
Undoubtedly the whole bottom of the Gatineau where the piers and buoms are, is an
immense deposit of sand, and that comes from some point above.

Q. On the Ottawa River here is not the water very mueh discolored in the
spring floods, indicating a large quantity of earthy matter in suspension ? A. It is
not very much discolored-not more than other rivers are from the wash of the
shores, and I think they are naturally clay and rock.

Q. Would not that deposit naturally fetch up the shoals and ba ys along the river
banks-whatever débris would be brought down by floods? A. I do not think
it would be carried any distance at all. The sawdust goes into the bays because it is
driven off there with the wind. The sawdust goes in on top of the sand and sinks it
to the bottom.

Q. Mr. Gray in his evidence says there are large quantities of sand mixed with
the sawdust in these deposits, but if the shoals are filled up and the bayà along the
river are filled up, I suppose that would only make the current in the main channel
ail the more swift ? A. No, it would not affect the current in the main channel. A
bay with dead water is pretty much the same as a channel withouti bays.

Q. If the bays were filled in, and the same quantity of water having to go
through, would it not go through more rapidly than if the baya were not filled in ?
A, The baya are not the channel. They are out of the lino of the channel, and if
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they did not exist at all the channel question would be the same except that the
water as it roso would have a little of the surface of the bay to relieve it and it would
not rise quite so high as it would if thore were no bays.

Q. Not having the bays the water would be a little higher and be more rapid ?
A. Yes.

Q. So far as you have been able to gather the main channel bas not been
materially lessened by that deposit ? A. Not from what I have observed. In fact I
have not observed it at all. It is only from the examination of the bottom of the
shoal places that you eau tell whether the sawdust is encroaching on it or not.

Q. Don't you think that from the class of material thrown in, that a current of
four or five miles an hour would naturally keep it in motion ? A. If it were fresh,
but if it sinks and becomes mixed with the silt and mud of the river I don't think the
current would start it. It would carry it off if it were turned up by a dredge or
paddle wheel or screw.

Q. Supposing a scheme for the burning of the sawdust here were to be under-
taken, would it be necessary to remove the sawdust as it was made to a distance from
the city or would it affect the insurable property of the city if it were consumed here
near at band ? A. That is a question you would have to ask the insurance com-
panies. What L would say is it ought not to affect the insurance at all, for of course
the furnaces would have to be placed in a safe position and constructed so that there
would be absolutely no danger from them. So I do not see any difficulty in that. It
is just a question of the space the furnaces would occupy ard the expense of bringing
the material to the furnaces.

Q. From your long residence in Ottawa, bas it not been your experience that the
city is quite up to the average of cities in health ? A. I think so. I think Ottawa
is as healtby a place as there is in America.

Q. And the opinions regarding the cause of the fover that was prevalent here
last year vary ? There bas been no decision at all respecting it ? A. No, the Board
of Bealth of Ontario bas decided practically that it is the water. I think it the air
and must lie between the effect of the dry sumamer on the stagnant water and these
deposits or the sewage of the city.

Q. The sewage system is practically new in Ottawa is it not-that is the large
development ot the sewage system ? A. A good deal of it is new, but L do not think
the new part of it would give any trouble. It is probably the old part of it that
would be most dangerous. The question of how far the sewage affected the epidemie
that was bore last year bas never been satisfactorily investigated.

Q. I suppose in your experience the fishing interest along the Ottawa has never
been much ? A. No.

Q. It was merely just for supporting purposes ? A. Yes.
Q. Are you familiar with the fishing along the Hudson-the shad fishing? A.

I do not know anything about it only that I have seen the nets set out there.
Q. And I suppose the sawdust of the Hudson is in greater quantities than it is

in the Ottawa? A. I should not think so, and the shad fishing is a long way from
the sawdust deposit. The shad are in tide water and the sawdust is away above it.

By Honorable Mr. Scott :
Q. How bigh up does the tide affect the Hudson ? A. It affects it up as far as

Albany, although the water is not sait.
Q. Would not the sewage of the Hudson affect the fishing ? A. No, L think the

sewage would attract fish. It is the sawdust that gets into their gills that interferes
with the fish. Sand has the same effect. That is what drives fish away, any impurity
in the water that gets into their gills; but as for sewage anything that enriches the
water L think they rather like.

By Honorable Mr. Smith ;
Q. Have salmon ever come up this river to your knowledge ? A. No, the

salmon keep the St. Lawrence. They do not like the Ottawa River. Shad used to
be caught down at Long Sault the same as at Lachine some years ago ; they used to
be found in the sand shoals above Grenville. L know .that some years after 1 came
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here they used to scoop them along the shore at the Long Sault. I do not know
whether they have abandoned the river altogether or not ; but whether it was the
sawdust or the water I don't know which, but they abandoned the Ottawa and fol-
lowed the St. Lawrence. Salmon have ceasod to come above the mouth of the river
Ottawa for many years.

By Honorable Mr. Christie:
Q. The permanent injury that you refer to on the Ottawa from the sawdust

deposit is in the bays and shoals along the shores ? A. In my case it is a very
serions damage to me. It renders my river front not only valueless to me but a very
great nuisance. I had made roads to it for the purpose of using it for commercial
purposes and I had a boat house built which has been rendered useleFs and the river
lots cannot be sold for residences as they could have beon if tho sawdust were not there

DENIS MURPHY, of the City of Ottawa, called and examined.
By ionorable Mr. Clemow:'

Q. How long have you resided in Ottawa ? A. Twenty-two years.
Q. What is your business ? A. Forwarding.
Q. Can yon give us any information about the subject of this enquiry ? What

was the state of the river when you first came here ? A. When I came here 22
years ago the bays at the foot of the river were not as full of sawdust as they are now.

Q. The mills were all constructed ? A. Yes.
Q. So the nuisance has been continuing for thirty years ? A. I can only

speak for 22 years.
Q. And during that time the nuisance has been continuing ? A. Yes, the baya

have been filling up ever since.
Q. Last year was very low water ? A. Yes, we had a great deal of difflculty last year.
Q. Do you know that the sawdust has been dredged from the foot of the locks

here? A. Yes, I know it has been dredged two or three times and they have taken
away sawdust and slabs. I canDot say that we have any particular trouble in the
channel ; the trouble is around the mouth of the locks and from here to Gatineaa
Point the sawdust bas been a big trouble.

Q. Do you mean to say that you would have had the same trouble if the sawdnst
had not accumulated ? A. We would have had the same difficulty opposite Hill-
man's mill, where we. had the bulk of our trouble last year. We find gravel and
sand or stuff of that sort on that shoal and it has been that way for a number of
years.

Q. Was it dredged last year ? A. No.
Q- Then how do you know it was sand and gravel ? A. That is what I found there.
Q. Did you make an examination of it ? A. Yes.
Q. What was the result ? A. The men say it is a sand and gr ivel shoal.
Q. With no mill refuse? A. No; they speak of it around the bays. Our big

trouble has been here at Ottawa and at the foot of the locks and at the mills from
sawdust.

Q. Trouble does exist any way? A. Yes.
By Mr. Christie:

Q. As a matter of fact, how many times do you know of the foot of the locks
having been dredged ? A. I think once by a dredge and once by a steamer with a
scraper, and last year I think it was pumped out by a steamer.

Q. That is during the last twenty years ? A. Yes; to my knowledge, during
the last 22 years.

Q. Have you soimetimes cleared away the sawdust from the docks with the paddle
wheels of your steamers ? A. Yes.

Q. And forced it into the channel? A. Yes.
Q. During the 22 years you have been in business you have not found the main

channel impeded ? A. No.
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Q. Was not the last season a season of very low water? A. Yes.
Q. And the general difficulty you had was purely with the shoals and bays ?

A. Yes.
Q. Is the navigation between here and Grenville any worse now than it was at

any time during the last 22 years ? A. No; not in the main channel.
By Honorable Mr. Baythorne:

Q. The navigation must now be confined to the main channel ? A. Y es; princi-
pally. Of course we find sawdust in the bays when we bave occasion to go in there.

By Mr. Christie:
Q. You use boats with a heavier draft now than you did 20 years ago ? A. Yes.

JoHN BRYsON, M.P., called and examined.
By Honorable Mr Clemow :

Q. What is your occupation ? A. I am in the lumber business and have been
for some years.

Q. How long have you been in this section of the country ? A. I was born in
the valley of the Ottawa. I have been engaged in the lumber business since 1872.

Q. Can you give us the benefit of your experience with reference to this saw-
dust question? A. I know very little indeed about the sawdust question except
around the locks here and down the river a short distance. 1 found in taking down
square timber that it very seriously impeded the working of the cribs. After getting
through the slides we had great difficulty in banding our cribs together. Occasion-
ally when a piece of timber cores out of the bottom of a crib it is impossible to get
them back again in consequence of the sawdust running into the cracks of the cribs,
and we bave been obliged to move away from the city before banding them up.

Q. That is here at the city ? A. In this eddy at the foot of the locks particular-
ly. The eddy is very strong and a raft after it is partially banded leaves a blank
between where the timber is tied and the shore and after you have been there a day
or two it is impossible to get loose sticks in.

Q. You had no experience prior to the building of the mills at the Chaudière?
A. No, but at the foot of the other slides above the Chaudière there are none of those
difficulties. At Carillon below and at Calumet and the Chats we have no difficulty.

By RHonorable Mr. Macdonald, (B. C.):
Q. You do not find any sawdust in the river above the Chaudière ? A. No,

most of the milis above the Ottawa are steam mills and they consume their own
sawdust.

By Ronorable Mr Clemow:
Q. There is no refuse or sawdust put into the river from the mills above? A. I

never experienced any difflculty from sawdust anywhere but here. I have seen the
sawdust bo thick on the river that it is almost impossible if there is any head wind
for a raft to go into the channel at the Long Sault. I have seen five or six or eight
inches of sawdust under the cribs when there would be a head wind.

Q. There is a large depoisit of sawdust there ? A. It accumulates under the
cribe and you sue it coming out from under them as we move into the swells and
strike the first descent of river.

By Honorable Mr. Maodonald:
Q. Do your rafts ever ground in tho river? A. No, unlesa they are driven into

the bay by stress of weather. The steamers are able to keep them in the channel.
There are very few rafts taken down to Grenville now without steamers. They are
all towed.

By Mr. Christie:
Q. You have never been engaged in the milling business ? A. No.
Q. Wheu your timber comes down in the summer time it arrives in the season

of very low water - lower than in the spring time ? A. I cannot say that we have
ever been here just when the water was at its full height. I have been here in June&
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Q. I suppose the quantity of timber brought down now is very muc-h less than
formerly? A. Yes, very much les@.

Q. I there a very large quantity brought down now in raft- ? A. A very
Imited quantity at the present time.

Q. The bays around Ottawat were formerly used I suppose as a convenient place
for banding the cribs together after passing the slides here? A. Yes.

Q. And the difficulty is found there in arranging the cribs after tbey pass
through the slides ? A. Yes, there is great difficulty found in that now.

Q. Do you know whether Conroy's mill, this side of Aylmer, is a steam mill or
not ? A. It is a water mill.

Q. And they throw their sawdust into the river ? A. I do not know. We run
the rafts on the south side of the river.

Q. The MeLachlan mills up the Ottawa, are they run with steam or water
power ? A. I think they have both. I agree with the gentleman who was ex-
amined last that the snow goes away more quickly in the spring of the year in con-
sequence of the country being denuded of its forest. But there is another reason
for it. When the lumbermen send up their men in August or September to prepare
for the winter work they begin to improve the creeks and they shut down all the
dams on these streams, and there is very little water comes out of the northern
tributaries of the Ottawa after the middle of August until the following spring. Then
when the lumbermen commence driving their timber in the spring, about the 15th
May-they all begin about the same season-the stop logs of these dams are lifted
about the same time, and it causes an extra pressure of water on the river.

Q. That would cause a large quantity of sand to come down and form shoals?
A. No, I do not think the banks of the Ottawa are sandy.

Q. But these floods coming down the creeks, would they have a tendency to
bring down sand and débris ? A. Speaking of the portion above the Calumet, I do
not think that would be the case. They seem to have as much water there in low
water now as formerly.

The Committee adjourned until to-morrow at ten o'clock.

OTTWA, Tuesday 15th May, 1888.
WILLIAM G. ADDIsoN called and examined.

By -Honorable Mr. Clemow ?
Q. What is your occupation ? A. I am lockmaster:
Q. How long have you been a resident of this city ? A. About sixty years.
Q. You know ail about this river? A. I know considerable about it.
Q. You have been on the river a good deal boating, I believe? A. Yes.
Q Just give us an idea of the character of the river before the saw millis were

erected ? A. Up to the time l quit boating there was no trou ble at all in the river.
Q. How loog ago was that ? A. About 20 years now since 1 quit boating.

By the Chairman :
Q. ilow far back does yonr memory extend with regard to the river and its

condition ? A. Thirty years.
Q. What was the condition of the river at that time ? A. It was clear in the

bays and everywhere else.
Q. Was there any sawdust? A. There was no sawdust. Coming up the river

from Grenville all along the sides of the river you would find stacks of edgings and
slabs piled up all along the edge of the shore. Within the last thirty years the saw-
dust has accumulated. At the foot of Pine Tree Island at that time there was 40
feet of water, a year ago last fall the sawdust was over the water to nearly opposite
the foot of the locks.

Q. Give us the extent of it in feet as near as you can come to it ? A. Fully 300
feet from the island to the point.

Q. What height was it above the water? About one foot or 18 inches. The
men walked about on it picking up the edges.
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Q. And it oxtended 300 feet in length ? A. Yes. Thon the sawdust began to
work into the eddy at the foot of the locks, and where there was 40 feet of water
there, we had not more than five or six feet now. In 1S81, I think they gave a con-
tract to Mr. Askwith and ho made a large wrought iron scoop-a very large one-
and placed it between two barges on a swivel, and he had crabs to hoist it up. He
had two steamers. Ho backed that into the mouth of the lock, dropped the scoop
and hauled the refuse that was in the channel out into the river to deep water. He
made a channel about 12 feet deep all over in low water. Ie took the sawdust away
to that depth all over the bay.

Q. Do I understand you to say that the channel was obstructed ? A. Yes, I
have been f >ur and five hours getting a boat into the look, and sometimes have had
to unload them. Some boats drawing four and a half to five feet of water came thore
and could not get in.

Q. When was that ? A. That was the year before last, and it was the same
last fall. When the water got low last fall, between the foot of the lock and
Stirling's wharf there was about 25 feet square of sawdust clean out of the water
altogether. We never experienced so much trouble with the sawdust until they got
the hog machines in the mills. They eut the slabo and edgings up into small chips,
and they came with the sawdust, and being all sap they would sink immediately or
in a very little time. The prevailing wind in the fall of the year is from the west
and north-west. I have known it to blow for weeks steadily from west, for I take
the course of the wind regularly every morning. and it is sent into the Department.
I do not know very much about the river far down, but on the Hull side of Kettle
Island, we used to come there with our boats and barges at one time. I was down
there last fail and really I wondered to see the state it was in. No boat could get
in thera now.

Q. Could not row boats? A. Well, a row boat could get in of course.
By Honorable Mr. Clemow :

Q. The (iovernment have had to emoloy dredges on several occasions to clean
out the sawdust ? A. They employed Heney & McNamee's dreige but did not do
much good. The scop of the dredge does not work well in that material. It used
to catch on the slabi and edgings and slide along on them.

Q. I suppose you have seen large amounts of sawdust on the other side of the
river, opposite Batson & Currier's old mill ? A. I have seen groat quantities of saw-
dust on that side. I saw the ice blow up there once for about an acre, and pile up
the ice in blocks three feet square. They had a race track from there to Gatineau
Point and the explosion took place the night before the race was to come off, and
the whole place was totally destroyed. I do not think thore is much sand comes
from upwards down this way. I think it comes principally from the Gatineau. i
have seen a barge run aground in the evening and you could not get her off; the
next morning men could walk on the sand around that barge. They dug a hole
under the bow and another under the stern and by-and-bye the sand would begin to
go and in the course of a couple of hours the barge could swim about, so I think it is
from there the principal part of the sand that lodges this side of Kettle Island cornes,
and at the head of Kettle Island in the bay there.

Q. Last year the water was pretty low ? A. Yes.
Q. Did you discover any unpleasant odor from the accumulations of mill iefuse

at the foot of the locks ? A. Yes, when you would have a blow up. I was standing
on the pier one day and saw a white swell coming up. There was an old French-
man approaching with a ban. The water rose about ton or twelve feet square and
lifted him fully three feet out of the water.

Q. What size was the boat ? A. It was a square punt, about 14 feet long and
5 feet wide, with a fl t bottom. They use them for gatbering mill wood. The wind
happened to be blowing from that direction, what littie wind thore was, and the smell
was very bad. I measured around in the bay at the steambaat wharf under Nepean
Point and there was 30 feet of water and no bottom with my lead lino.

Q. When was that ? A. I think that was in 1881.
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Q. How is the water now ? A. Thero is hardly any water there ut all. The
sawdust is over the water all summer, in fact. IL is full always. As the sawdust
comes down the river, the wind blows it in there and it cannot get out.

Q. Do you consider that the sawdust is destroying the navigation of the river?
A. I do most undoubtedly.

By Mr. Christie :
Q. When you say that you made an examination some years ago as to the depth

of the river, what season of the year was it ? A. On the ice in the fall.Q. In 1881 ? A. I think it w as in 1881, but I am not sure, because I have no
memorandum of it.

Q. Did you break the ice to make moasurement ? A. Yes, I eut holes.
Q. Who told you to do it ? A. I was sent by the Dopartment.
Q. You made an examination for the Government ? A. Yes, Mr. John Porter

had charge of the work.
Q. Have you made an examination since ? A. No.
Q. Did you make any other examination in the same season of the year since

1881 ? A. No, but I measui ed the water at the foot of the locks.
Q. Can you say that there is any difference in depth at the same point in the

same season of the year now from the depth you found in 1881 ? A. Yes.
Q. You know that from examination of the place ? A. Yes.
Q. At what time of the year did you make this examination as to the depth at

Pine Tree Island ? Was it in the spring or in the fall ? A. In the fall of the year.
Q. You say that 30 years ago there was a depth of 40 feet of water at Pine Tree

Island, from your examination ? A. Yes.
Q. That was about the time that Mr. Shanley was surveying the river here-do

you remember that ? A. No.
Q. When did you make an examination to find that the sawdust was (,ver the

water ? A. We did not want to make any examination whatever. The sawdust
was visible, and men could be seen walking over it.

Q. When was that ? A. In the fall: all our low water is in the fali of the year.
Q. At this season of the year no sawdust appears above the water ? A. Certainly not.
Q. Could you give the committee an idea how much water there is at the foot

of Pine Tree Island now ? A. There might be 15 to 18 feet.
Q. Can you tell me how much the water in the Ottawa River rises and falls at

the foot of the locks here ? A. Some years we will have 25 feet in the spring
freshets and it will get down to five feet in the fall.

Q. Last year what was the depth-you know last year was an exceptional
year ? A. No, I could not tell exactly.

Q. You made the measurements ? A. Yes, but I cannot remember everything.
I could tell you by referring to my books.

Q. Have you a record of tue dopth of the water ? A. Yes, taken every year
from spring to fall.

Q. Is it not a fact that the water rises and fails very much more rapidly now than
it did 25 years ago owing to the clearing of the woods? A. Some years it takes
considerable time to fall.

Q. Is not that the effect of the clearing of the country ? A. It is natural to
suppose that it is.

Q. Comparing this time with 30 years ago does not the water come down in the
spring in greater volume; fall more sud tenly, and become very low in summer ?
A. Somo years we have good water the whole seasoa of navigation.

Q. You have a record of the depth of the water which you can show to the oom-
mittee ? A. Yes.

Q. You take soundings at the foot of the looks, I believe ? A. Yes, the water
is measured at the sill every morning.

Q. 1i not the water measured out in the channel every year ? A. Not at all.
Q. Do you not make an examination ? A. No, I have no business with it.
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Q. Have you ever made an examination ? A. I have often when a vessel was
aground gone out and measured the depth of the water and found the sawdust piled
around her.

Q. Was the sawdust on the surface of the water ? A. No, it is all underneath.
Q. When a boat comes in to the looks, does it turn up the sawdust ? A. Yes.
Q. Can you see sawdust at the foot of the locks at this period of the year ? A.

No, only what comes in fresh.
Q. Could you tell the Committee whether by soundings at the foot of the look@,

you could get sawdust there now ? A. Yes, you could tell the very minute a rod
touched it.

Q, You could bring evidence of that to.morrow to the Committee-that there is
decayed sawdust at the foot of the locks? A. I do not know. It would require a
very long pole.

Q. Would not that be the best test? A. No, there would be no test about it.
Q. Iow much water is there in the channel, at the foot of the locks now? A.

We had 20 feet on the sill this morning.
Q. Would not that be 20 feet right through the channel ? A. No.
Q. How much would it be right through the channel ? A. At the very most

there is 15 feet of water in the channel now.
Q. And it will be getting higher yet ? A. The water is rising.
Q. When you speak of this hog machine, do you know how long it bas been in

use ? Has it been in use for the last 8 or 9 years ? A. Yes, that was dono to pre.
vent the slabs and edgings from going into the river.

Q. Have you found any embankments down the river caused by throwing refuse
into the river ? A. I am not in the habit of going down the river.

Q. You said you had been at Kettle Island ? A. I was at the head of Kettle
Island last year, and that was the first time, for a long while.

Q. Did you see slabs and edgings down there? A. No, I just saw the sawdust.
Q. Was it loose ? A. Wbat I saw was loose.
Q. Was it old or new sawdust ? A. It was new of course.

otQ. Could you see any sawdust now over at Pine Tree Island ? A. No, certainly

Q. How deep would it be over there ? A. There might be 10 or 12 feet there.
Q. Would there be a current there ? A. Not at the foot of the isiand.
Q. But on both sides of it there is a strong current ? A. Yes, and there is an

eddy at the foot, and that is what causes the sawdust to accumulate there.
Q. Do vou not take measurements in the channel for the Government every

year ? A. No.
Q. Are not measurements made there every year ? A. Not that I know of.
Q. Do you know who does most of the business now coming up the canal-

which class of merchants ?. A. The lumber merchants.
Q. I suppose the trade on the canal is altogether in lumber? A. Yes.
Q. And dowin the river it is nearly all lumber, with the exception of Captain

Bowie's boat ? A. Yes, and the "Olive," the " Welshman " and the "B arry Bate."
Q. These are all lumbering vessels? A. No, they are freight boats.
Q. This bad odor that you spoke of, I suppose, was just a little gas that came

up after the explosion ? A. Yes.
Q. They are all healthy people at the foot of the locks ? A. Yes.

By Bonorable Mr. Clemow :
Q. As I understand, you were navigating the river before the construction of the

mills ? A. Yes.
Q. And therefore you knew the condition of the river at that time ? A. Yes.

By Mr. Christie ;
Q. Do you knew if the Government made an investigation of the river in 1878 ?

A, No, I do not know that, They might make fifty and I would not know any-
thing about it.
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WILLIAM BEssERER called and examined.
By Honorable Mr. Clemow :

Q. Where do you live? A. I live in Gloucester.
Q. How long have you been living there ? A. I have been there now about 20

years.
Q. Can you tell us the condition of the river before the sawmills were erected

and its condition now ? A. It does not lie in a very nice state at present with the
sawdust.

By the Chairman:
Q. What was your first acquaintance with the place ? A. The river was in a

very good condition for navigation when I first knew it. There was nothing to
hinder navigation when I first saw it. Of late years the sawdust bas accumulated.
It is something fearful in the channel of the river in some parts.

Q. In the channel ? A. Yes, down at the Leonard Islands, for instance, and at
the mouth of the Blanche the sawdust bas accumulated very much, blocking the
channels between the island where it used to be navigable at one time. Now you
cannot go there.

By Honorable Mr. Clemow:
Q. What was the state of the river last fall? A. Last fall it was in a very poor

state. There was an awful accumulation of sawdust then.
Q. How much water was there in the river at that time? A. Just by the

Blanche there would not be much more than four or four and a half feet.
Q. What was the depth there 20 years ago ? A. There would be quite a chan-

nel there thon. Of course I never measured it then.
By Mr. Christie :

Q. You do not know what the river was like 20 years ago ? A. I was born there.
By Honorable Mr. Laythorne:

Q. You had no occasion to measure it then ? A. No, I took no interest in it
then.

By Honorable Mr. Clemow:
Q.,You had no difficulty in navigating it then ? A. No. There is an accumu-

lation of sand and sawdust. It forms a layer of sawdust and a layer of sand, and it
holds there. If you dig in it you find it that way for 10 feet down.

Q. I suppose you come across occasional slabs? A. Yes, occasionally we corne
acroas slabs and edgings that have got water-logged and sank down.

Q. And this material from the hogging machine? A. Yes, and from the edger.
The way I found the sand and sawdust there when I went to get sand. This saw-
dust has been a great nuisance and it bas been increasing from day to day. In fact
some days if the wind happens to blow from the north to the south shore you cannot
get ont with a small boat.

Q. What effect bas it had upon the fish of the river ? A. It almost banishes
them altogether. There is hardly any fishing of any kind on the Ottawa at ail now.

Q. And was there good fishing in the Ottawa at one time? A. Splendid.
Q. As much as people require ? A. All kinds, from pickerel down-all good fish.
Q. Did you discover any ill effects from this nuisance of sawdust in the way of

health in your locality ? A. In the cool of the evening about the wharf there the
stench would be terrible. In fact the water is bad.

Q. Has it caused any disease, any typhoid fever ? A. There were a couple of
cases in the Murphy family. There was one man who did not do a hand's turn Ibo whole
season from it.

By Mr. Christie:
Q. Are you a farmer ? A. Yes.
Q. And where is your farm ? A. Down in Gloucester.
Q. How far from Ottawa ? A . About 8 miles.
Q. Have you been a farmer ail your lifetime? A. Since I have been there-19

or 20 years.
Q. Were you engaged in any other occupation except farming since you have

lived there ? A. No, I have nothing to do with the navigation.
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Q. Can you tell where the channels are ? A. Yes, some of them.
Q. Can you say whether any portion of the channel where the navigation is

carried on there is anything to stop navigation. A. There is, in sawdust and slabs.
Q. Did you ever find by examination of those channels, whether there was any

stoppage of navigation? A. Certainly, when the water would get down low, to a
certain pitch.

Q. The boats could not go down ? A. The boats could not go down with this
nuisance in the river.

Q. The sawdust comes up to your farm doos it not ? A. Yes.
Q. And is a nuisance to you there ? A. It is a nuisance tu every person along

the river.
Q. Do you know whether there is any difference in the last 10 years as to the

character of the refuse coming down ? A. There is a great difference : it is sawdust
now instead of slabs.

Q. Do you îee edgings and slabs coming down ? A. Yes, but there is a big
difference in the number of edging and slabs coming down now. There were far
more in former years, but a good many are still coming.

Q. Do you know ^ hat Mr. Clemow meant when he spoke of a hogging machine ?
A. Yes, that is a machine for cutting slabs with.

Q. So that a slab, after going through the hogging machine is no longer a slab-
is sawdust ? A. No, it is cut into chips.

Q. You spoke about sand being mixed with sawdust : I suppose the sand comes
down the Blanche River ? A. No, I think it comes down with the freshets and
when the water rises during the summer.

Q. Have you noticed any difference in the Ottawa River of late years-that it
rises more rapidly and falls more rapidly than in former years ? A. Some years it
cornes with a rush, and sonetimes it does not, but I think the lumbermen control it
now with their dams above.

Q. Does not the clearing up of the country around here make a difference? A.
It does to a certain extent.

Q. Tbat is to say, the water rises more suddenly in the spring and gets lower in
the summer. A. I do not think it would have that effect; the effectlit would have,
would be to let the snow melt early in the spring.

Q. With regard to this sand mixed with sawdust, do you find it there in layers ?
A. Yes, I can show you it on the clay bank at our aide of the river. The wind dis-
turbs the water and the sawdust is thrown on the shore and stays there.

Q. la there any sawdust in the channel of the river now ? A. I do not doubt it
atall. You cannot see any sawdust in the channel now; a man would want good
eyes to look down in the channel and see what is at the bottom when the water is
high, but if you come down in the summer, I will show you lots of it.

JOHN TILTON called and examined.
By Bonorable Mr. Clemow :
Q. You are the Deputy Minister of Fisheries? A. Yes. There are two reports

on this question, one made in 1873, which I think is Mr. Killaly's report, and, the
other was made in 1878, by Mr. Mather. I brought over copies of both for the use
of the Committee.

Q. 'hese reports were made at the instigation of the Department, I believe?
A. At the instigation of the Government.

Q. Do you know anything respecting this question of sawdust in the Ottawa
river ? A. Generally. I understood that the line of information you desired from me
was particularly the circumstances under which these exemptions were made and
what other exemptions existed as well as that of the Ottawa. The exemptions are
made under Chapter 91, of the Statutes of 1886, " An Act respecting the protection
of navigable waters."
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The seventh section of this Act provides:-
" No owner or tenant of any sawmill, or any workman therein, or other person,

shall throw or cause to be thrown, or suffer or permit to be thrown any sawdust,
edgings, slabs, bark or rubbish of any description whatsoever, into any river, stream
or other water, any part of which is navigable, or which flows into any navigable
river ; and any person who violates the provisions of this section, shall, on summary
conviction, be liable for the first offence to a penalty not less than $20, and for each
subsequent offence to a penalty of not less than $50. The several fishery officers
shall from time to time examine and report on the condition of such rivers, streams
and waters, and prosecute ail persons violating the provisions of this soction; and
for enforcing the said provisions, such officers shall have and exercise ail the power
already conferred upon them for like purposes by the Fisheries Act. The Governor
in Council, when ià is shown to his satisfaction that the public interests will not be
injuriously affected thereby, may from time to time, by proclamation, published in
the Canada Gazette, declare any such river, stream or water, or part or parts thereof,
exempted from the operation of this section in whole or in part, and may from time
to time revoke such proclamation."

Under that section of the Act a report was made to Council and a proclamation
issued, which appeared in the Canada Gazette of the 25th of April, 1885. After
reciting the Acts respecting the protection of navigable streams and rivers and the
powers of the Governor in Council under the Act, the proclamation continues:-

" And whereas it has been represented to us that the public interest will not be
injuriously affected by exempting from the operation of the said Act all that part of
the Ottawa River lying between the Chaudière Falls and Mackay's Bay, and aiso ail
that part of the Gatineau River from the mill pond above Gilmour & Co.'s mill at
Chelsea to the mouth of the said Gatineau River, so far as regards sawdust only:

Now know ye, that we, under and by virtue of the powers vested by the said
Act, and by and with the advice of our Privy Council for Canada, do hereby proclaim
and declare that ail that part of the Ottawa River lying between the Chaudière Falls
and Mackay's Bay, and ail that part of the Gatineau River from the mill pond above
Gilmour & Co.'s mill, at Chelsea, to the mouth of the said Gatineau River, shall, so
far as regards sawdust only, be exempted from the operation of the said Act passed
in the session of the Parliament of Canada held in the thirty-sixth year of our reign,
chaptered sixty.five, and intituled: " An Act for the better protection of navigable
streams and rivers."

That is the last Proclamation that was issued.
By Bonorable Mr. Clemoo

Q. Have you got the previous one? A. I have not here, but I can send it over
to you.

Q. What date was it? A. That was some years back.
Q. Did that ap ply to the sawdust merely, or did it include edgings ? A. It

applied merely to sawdust.
Q. Was this based on a report of your Department to the Government ? A.

No, it was based on a petition from the mill owners, if I recollect, that they be
exempt from the operations of the Act.

Q. Did your Department ever cause an examination to be made with reference
to it ? A. îN o, not as a Departmental work.

Q. Not with reference to the fishing ? A. Not that I am aware of.
By the Chairman :

Q. Is this the latest proclamation ? A . This is the latest proclamation affect-
ing the Ottawa-in fact tbe latest one we have. Perhaps I should mention that a
question has arisen since that proclamation was issued, with reference to the Otono-
bee River. I was sent there by the Government two years ago, and after a very
careful examination of the river- some complaints having been made with reference
to the sawdust deposit-I examined it over a length of 30 or 40 miles with a good
deal of care, and an arrangement was reached between those who were agitating for
the entire protection of the river and the mill owners, but if the mill owners would
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desist from throwing rubbish and edgings into the river, and allow only the saw-
dust that fell through the pitman hole, that they would stay their prosecutions.
That arrangement has gone on in a measure satisfactorily up to the present spring.
Now, the anti.sawdust association, as it is termed, of Peterboro', are again agitating
in the direction of having the prohibition made entire. They say that even that
exemption is having a serious effect on the navigation of the river, and claim that
that arrangement should be terminated. That was only, I may explain, a Depart-
mental arrangement. The Government had no power, under the Act, to make such
an arrangement as that. They must either proclaim the river exempt, or it is
amenable to the operation of the Act, and information may be laid by anyone who
desires to complain.

By Honorable Mr. Botsford:
Q. What is your opinion with reference to the effect of the sawdust and edg-

tngs in the river that you did examine, with respect to the navigation. A. It does
not admit of any doubt whatever. The continuous deposit of mill refuse can have
but one result.-that it is injurious.

By Ronorable Mr. Clemow;
Q. And with respect to the fish what effect has it ? A. There is no doubt with

respect to fishing. I am told that in years gone. by, the Ottawa Rriver .was quite
-famous for its fish ; of late years it is an industry that has fallen off almost entirely.
That may be attributable to other causes as well as to the deposit of sawdust, but I
should fancy that probably that is the principal reason. These bays and inlets
which are the spawning grounds for the fish are filled up with mill refuse.

By the Chairman:
Q. Do yon know anything in regard to the conditions of the Ottawa River ? A.

Yes, I have some idea of its condition in regard to the subject of the enquiry. I
should think that the result will be somewhat serious to navigation if the practice
is permitted to continue. Anyone traversing the river when the water is low can-
not fail to be impressed with the fact that the deposits are seriously affecting navi-
gation-I do not think that even the gentlemen who are running the mills will
pretend to gainsay that.

Q. Can you speak of any particular points in the river where it is apparent ?
A. I have frequently, in going up and down the river, asked the question why the
steamer slowed up at certain points, and was told it was on account of the river being
so shallow from the deposit of sawdust and mill refuse; and I have also noticed when
a steamer is going into the several wharves, especially in the upper part of the
river, that she always stirs up a large amount of sawdust.

By Mr. Christie :
Q. Would not the effect of the bays being filied with sawdnst, in a river with a

current like that of the Ottawa, be to deepen the navigation by causing the channel
to scour ? A. I am not an expert in such matters.

Q. You know that the system of creating a channel in the river is to fill up the
baya and shallows, and creating a swift current ? A. I think the result of that wouild
be, as the bays fill up, this debris would sink in the channel, and the channel would
become narrower. It must find bottom somewhere, and if it is not sufficiently
floatable when the water is low to carry it up to the shores, it must sink where it is.

Q. Have you never been down at Keefer's Bay, where the sawdust is in large
quantities ? A. Except in passing up and down the river I have not.

Q. You never noticed the channel where it comes in there? A. No, I have no 6Q. Do you know as a matter of fact that the navigation of all rivers changes as
the country becomes cleared up; these freshets corne down more suddenly, and the
water becomes lower in midsummer than when the forests were in existence ? A.
I do not think it makes a difference in such a river as the Ottawa.

Q. That is to say, a[though the Ottawa is fed by numberless small streams, you
do not think the clearing up of the foresta on either side has any effect on the depth
of the water? A. Not to any appreciable extent.
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Q. And your opinion is upon that point that the clearing up of the country
makes no differetice as to the quantity of water in the Ottawa River during summer
months ? A. I should think very little difference.

Q. The Hudson is considered a celebrated fish river? A. They do take a great
many fish in the Hudson, but I have not followed the question up. I know that in
St. John Harbor this same question came up a great many years ago. It was plain
that it was injuring the anchorage; that vessels would not hold their anchors in St.
John Harbor in consequence of the sawdust, and a law was passed prohibiting the
deposit of mili refuse in the harbor. I remember the St. John River a good many
years ago, and I do not see any difference in it now, as far as the depth of water is
concerned, from what it was when I first knew it.

Q Your contention is that the destruction of the forests along those rivers does
not affect the depth of water ? A. No. Of course there are a great many more
interval lands on St. John River than on the Ottawa. There is one point, with
your permission, I will refer to. Speaking of the depreciation of fish in the Ottawa,
it is quite possible that the dam at Carillon, whicli was improved in 1881, has done
its share in lessening the numbers of the fish. Although it is a Government work
and built at a cost of some $385,000, there is no provision in it for fish to get up and
of course in the summer season when fish are seeking their spawning ground their
natural desire is to ascend the rivers, and provision should certainly be made to allow
them to do so. Probably that bas almost as much to do with the depreciation in the
Ottawa fish as the sawdust.

Q. Supposing they did find their way up above the Carillon dam they would not
spawn in the sawdust? A. No, they would certainly not come there to spawn.

JOHN STEWART called and examined.
By Honorable .Mr. Clemow:

Q. What is your profession ? A. I am a mining engineer.
Q. How long have y ou been in this section of the country? A. Three and

a-half years.
Q. Are you conversant with the saw-dust question on the Ottawa ? A. I under-

stand a little about the uses to which it might be applied.
Q. Will you give the Committee the benefit of your knowledge of that subject?

A. It might be utilized in a small way for the manufacture of paper pulp, and making
compressed vessels-pails, tubs and vessels of that kind-and for making brick. It
has been utilized for those purposes in Canada; but the large application, almost a
Dominion one, as it applies to all the Provinces, it eau be used for the manfacture of
gas by treating it in proper furnaces, for the roasting and re-heating of iron. The
heavy matter from the mills could be made into charcoal, and the products of distil-
lation in the process of making the charcoal will pay for the carbonization of it. That
could be used in glass furnaces. It bas been done on a smali scale. It has been ex-
perimented on and proved to be practicable, but not to any large extent as yet. It
has been used in that way for the last 20 years in Sweden, and the Swedish associa-
tion of iron merchants presented the inventor of those furnaces with the sum of
810,000 for his ingenuity. The Michigan lumbermen utilize their sawdust in the
manufacture of sait. They live in a sait region, and they bore wells and get sait
springs, and evaporate the brine by burning the sawdust and converting the brine
into salt.

Q. Do you know how Mr. Rathbun disposes of his sawdust ? A. He uses it all
in that way. He makes gas and lights the town of Deseronto, and he makes char-
coal which he selle. There is notbing wasted from his mills.

Q. As an engineer, do you think this sawdust could be utilized profitably ? A.
I can see no difficulty in it, anymore than in the handling of the same number of
tons of iron ore, not so much, because yon can elevate the sawdust in elevators. You
cau convey it in a traveller, but you have got to shovel or handle iron ore. Even the
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sawdust that is now in the river, some of it could be taken ont and could be used in
a furnace; because sawdust coming direct from the saw, from wet logs, containing
45 per cent. of water, can be utilized in that way. That was pointed out in the re-
port of the Geological Survey by Dr. Sterry Hunt I think in 1870.

Q. Thon in your opinion there is no practical diffioulty in those sawmill
men utilizing their sawdust and preventing it from going into the river? A. If they
make sufficient arrangements for it, there is not.

By Honorable Mr. Smith:
Q. JMd you ever see a sawmill driven by water-power from which the sawdust

did not go into the river ? A. I do not remember seeing it on the St. John River.
By the Chairman:

Q. Did you ever see it anywhere ? A. Yes. the Miramichi sawmills burn their
sawdust, but I cannot say that they are driven by water. [t is not sufficient to des-
troy sawdust; the lumbermen ought to make use of it. It is putting it to a wrong
use even to burn it. They ought to make it into charcoal.

By IIonorable Mr. Botsford:
Q. To make sawdust into charcoal. A. Yes.
Q. Would not that be an expensive process? A. They can do so. They can

compress it into bricks in the same way as is done with fine coal dust. In Belgium
and the north of France the coal is a poor lignite. It slacks itself or is slacked with
water to wash out the sulphur, it is then dried and compressed in brick machines
under strong pressure and formed into solid bricks. I have seen a piece of charcoal
compressed from refuse cedar and pine at Deseronto, and to a person who did not
know, it is like a piece of cast iron.

Q. Would not that be an expensive process ? A. No. Senator Archibald can
give the expense of that process. It would not be any more expensive than com-
pressing coal dust which is done down in Cape Breton with the dust f rom the refuse
of the coal mines of that part of the Province.

By Honorable Mr. Macdonald (B.C.):
Q. What do they mix with it ? A. They take a little tar, but a better means of

cementing it is the refuse from the starch factory. Instead of letting it go into the
river, they use the refuse from a starch factory, one per cent. of which is sufficient
to form a good bond mixed with charcoal.

Q. Would not earth do? A. A clay containing silca would not bo desirable;
it would need to be a olay containing lime, which would form a siag. The iron
which would be manufactured in this way is just the same as the Swedish iron, the
finest quality male in the market. If the market of Canada were not large
enough-if we manufactured more than the market would take, we could export it,
because the United States have to import that quality of iron from Sweden. In fact
charcoal iron has been exported from the Province of Quebec in years past. I think,
on a rough estimate, the amount of refuse from the mills here might be put down
at something like thirty thousand tons of coal per annum.

By Honorable Mr. Botsford:
Q. Would not the process of making that refuse into coal be greater than the

value of the coal after it was manufactured ? A. No, it is not an expensive process,
because it burns itself. The sawdust is fed from a large hopper, and falls down on a
furnace bed, and that is passed off into gas into chambers; thence it passes off into
a reservoir where it would be either brought to the furnaces for the roasting of ore
or furnaces of re-heating iron. It is only in the expense of handling, Of course
you have got to handle fuel of any kind if you are to roast ores or heat iron, so that
the expense is not any greater than coal. Thon in the manufacture of charcoal the
products of distillation would pay for the expense of it, so that you would have the
charcoal for nothing. One of the products is pyroligneous acid, and there are several
other products, the result of distillation and carbonization. It is not iron ores alone
to be roasted by that charcoal, the sulphur ores, the large deposits of which we have
in this country can be very economically treated with the gas made from sawdust,
because gas is a botter roasting agent than fuel. That could be used for the manu-
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facture of sulphuric acid for the treatment of our phosphates in the manufacture of
superphosphate so that instead of shipping the crude apatite to England, we would
manufacture it in this country and ship it in a manufactured state.

By Honorable Mr. JHaythorne:
Q. And we could use it on our farns ? A. Yes, and use it on our farms,

By Ronorable Mr. Botsf ird :
Q. Do you reside in Ottawa ? A. Yes.
Q Have yon seen the exp.osions which take place under the ice ? A. I have

seen them in the surmer-small explosions, never uny large ones-when I have
been out boating.

By Honorable Mr Clemow:
Q. You have been on the river often and seen the deposits of sawdust in the

river? A. Yes.
Q, Have you seen deposits of any extent ? A. Yes; I have seen large banks of

sawdust.
Q. What is the effect of that on the navigation of the river? A. If it continues

it will certainly obstruct navigation; the river will have to find a new channel.
The bays are being filled up now and afterwards the channel will get filled up and
the river will est in on the banks.

Q. Have you observed the effect of the sawdust on the fish ? A. It covers the
spawning beds and it gets into the gills of the fish and of course they will not come
up the river.

Q. Have you observed the effect of the decomposing sawdust on the health of
the community ? A. The gas that comes from it is much the same as the nasty
marshy gas which comes from the swamps of ague malarial districts. It is produced
from the same cause-the decomposition of vegetable matter.

Q. It is poisonous in its nature? A. It is, in excess. It is like carburetted
hydrogen gas, and when it.mixes with oxygen from the atmosphere it is explosive.

by Honorable Mr HUaythorne :
Q. You think this mill refuse can be removed by the proprietors of these mills

without incurring any extra cost to them ? A. To some it would involve more cost
than others, but I cannot see any more difflculty in handling it than in handling the
sane amount of iron ore. I do not think that the majority of the lumbermen are
against the utilization of it; the thing is to get them ail harmonious-of one mind.

Q. Does it require united action ? A. It requires united action to make it a
success-to get them ail to unite and have it utilized in the way I have referred to.

Q. Supposing they united, would the result be a profit to them or a loss? A.
It would be a profit. If they will give ail the waste from the mills, I eau get a
company to tako hold of it that is to say, as soon as they work their mille, if they
will give ail the product of their mills to a company.

By the Chairman:
Q. You mean in the way of sawdust? A. In the way of sawdust and slabs; if

they will give ail the waste from the mills, I can get a company that will take it
away and use it.

By Mr. Christie:
Q. Have you not been some time engaged trying to get the lumbermen to go

into a company? A. Yes, I have spoken to them.
Q In that case, giving a company, you would be interested in getting the saw-

dust not put into the river of course; can you tell me any place on this continent
where sawdust has been used for smelting iron ? A. I said Rathbun had utilized it
and had compressed it-charcoal has been made.

Q. I mean the sawdust? A. It does not matter whether you make charcoal
from wood that has come from the sawmills or not, it is charcoal.

Q. Do you know any place in the world where sawdust has been used in smelt-
ing iron, directly or indirectly? A. I cannot say for sawdust-not in this country,
but it has been used in Sweden.
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Q. Will you tell me the places in Sweden where it has been used ? A. It has
been used all over Sweden.

Q. Tell me one place? A. Carlstadt and Monkfords.
Q. Tell me any one person that has ever used it ? A. It bas been nsed in Lon

don by the inventor of the furnace.
Q. Does he not smolt the iron from gas ? A. He uses the sawdust to make gas

to roast the iron ore and to re-heat it.
Q. Has it been used for smelting iron here at all ? A. Gas has been tried in the

United States. It is not impossible to do it, but it has never been done so far-not
with natural gas.

Q. I mean gas from sawdust ? A. Not in the blast furnace, but in the heating,
roasting and re-hoating of iron it is botter than any other fuel.

Q. Can you tell me any place where sawdust of this quantity bas over been used
at all for, say, a pulp mill ? A. I can say that in Michigan it has been used to a
very large extent for the boiling of brine.

Q. You mentioned a pulp mill? A. I said these wore the small applications.
Q. I suppose the output of the mills at the Chaudière for one week would supply

all the pulp used in Canada in a year; would it not supply all the paper required in
Canada for ton years ? A. I do not know the paper industry, but that is a small
matter compared with the iron.

Q. You say that the sawdust produced each season at the Chaudière is equal to
30,000 tons of coal; can you give us an idea of what it would cost to convert that
into charcoal-from actual experience I mean, not theory-can you tell us anything ?
A. It depends on the machinery. I think it costs two and a half cents a bushel.

Q. Do you know that from experience ? A. Yes.
Q. Where is it done at two and a half cents a bushel ? A. It has been done in

Canada bore.
Q. Where ? A. In the Province of Quebec.
Q. At what place ? A. For the Three Rivers furnace.
Q. In any quantity ? A. In large quantities.
Q. What would you call a large quantity ? A. Thousands of bushels-that is

for the burners-the cost of manufacturing.
Q. What would be the cost of handling and mannfacturing, say in Ottawa

here - it would have to be removed a distance from the mills I suppose ? A. That is
a matter of detail that it is not necessary to go into.

Q. Yon could not tell the Committee what it would cost ? A. I can tell them if
they wish.

Q. But yon do not know now what it would cost ? A. I have not got all the
figures, but I have the papers at home that wili show it.

Q. To manufacture this sawdust for anything useful that you mention, would it
not be necessary to convey it at lest half a mile from the mill ? A. In transporting
it on a railway if you move it a few hundred feet it would not cost much more to move
it a mile.

Q. How much would it cost to move it from the mille? A. When it is lifted by
an elevator into a little car, and that is dumped into a bin which is higher than the
railroad track, the bin doors open and the railroad car is filled. The car has a fals.
bottom. The train comes along and takes the waste. The cars with false bottoms
run over other bins at the smelting works, the bottom is opened and the refuse is
dropped into another bin that wili hold fifty or one hundred thousand tons. Then
that is conveyed to the kilns or to the sawdust furnace by small cars. There is not
any more difficulty-not as much as in handling iron ore.

Q. Can you tell me what would be the cost per ton of moving it a mile ? A.
Freight on the Intercolonial Railway and other railroads-

Q. L do not mean that; what would it cost per ton to move this material a mile?
A. It is like any other freight, one cent a ton per mile.

Q. So you think the mill owners could move it from their mille at one cent a
on per mile ? A. Yes.
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Q. Moving it a mile yeu would estimate the rate the same as if it were carried
100 miles? A. Yes, that is the rate on the Intercolonial Railway.

Q. Do you think the railway would take it at that rate for that distance ? A. I
think so.

Q. But yau could not give me an idea what it would cost per ton to manufac-
ture this-the absolute cost ? A. 1 do not think it is nocessary to go into all the
details of it here, because I would be giving away information that has cost me a
great deal of time and labor to find out, and if I am giving it away to the publie I
am giving it to people who will not thank me for it.

Q. Then you are interested in having the sawdust utilised ? A. Yes, deeply in-
terested.

By Honorable Mr. Smith :
Q. Supposing this change was absolutely necessary, how long would it take, a

year or more, to get all the necessary apparatus in working order? A. It would
take one winter at least-this summer and one winter.

Q. Oould it be al[ done in a year or 18 months ? A. I should say it could.
By Mr. Christie:

Q. Would it require any alteration in the mills ? A. It might take a little
longer, because you have got to erect your furnaces and smelting works.

Q. That only could be done in summer ? A. It would take perhaps two years
before it could be all in operation.

Q. Would it require any change in the mills at the Chaudière ? A. Yes, some
more and some less.

Q. But it would require some change in all of them ? A. No, not all; it would
not require to change the mills, but it would be necessary to put in additional machinery.

Q. Do you know any experience that has been had in roasting iron ore with
sawdust at the Gilmour mills ? A. That was a family matter which was mismanaged.

Q. But it was tried was it not ? A. Yes.
Q. Was it a failure ? A. That has nothing to do with the matter, it has been

successful in the United States and other countries where it has been tried.
Q. As a matter of fact was it not a failure when it was tried here ? A. That

has nothing to do with the case in point.
Q. Do you know as a fact that it resulted in a failure there? A.- I know that

some lumbermen have failed in business, but the gentlemen who are conducting the
business here now are not failing.

By Honorable Mr. Baythorne:
Q. You say the supply of mill refuse is greater than would be required for paper

making? A. Yes.
Q. Is it not a fact that pulp is used for a great many purposes besides making

paper ? A. Yes.
Q. And that these purposes are increasing day by day and year by year ? A.

Tes, but the use of it that way is so small compared with the quantity that would be
required for roasting and heating ores and smelting that it is hardly worth taking
into account. It is a very small industry.

HoN. MR. DEvER called and examined.
By Honorable Mr. Clemow

Q. Have you had any experience in sawdust and mill refuse on the river St.
John? A. I found at the harbor of St. John and On the river also that numerous
miles of the same description that you have at the Chaudière here were in the habit
of throwing their sawdust and other refuse into the river and harbor. The practice
was so injurious to the waters of our harbor, destroying the fish and creating shoals in
the harbor that we deemed it necessary to prevent it and we did prevent it.

By the Chairman :
Q. How ? A. By law.
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Q. You prohibited the throwing of sawdust into the river ? A. Yes and the fact
is now that the mills consume their sawdust. It is not our business to say how they
shall dispose of it, but we say they shall not throw it into the river. They have also
to dispose of their slabs and bark and refuse of all kinds. They build that in piles
and set it on fire and in that way we are completely relieved of this trouble.

By Honorable Mr. Smith :
Q. Were those millis run by steam or by water ? A. Some by steam and some

by water. In lact it is an offence to throw mill refuse into the river.
Q. But it was not so always ? A. In our primitive state it was fot considered

necessary to prevent it, but we were compelled to do so because our harbors and fish
pools would have been filled up with this decomposing vegetable matter. It became
ruinous to the fish, destroying their spawning grounds and lessening the supply of
fish generally.

By Bonorable Mr. Botsford:
Q. When saw mills are run by water what contrivance have they for preventing

it from failing into the river ? A. They cart it away and burn it.
Q. But how do they prevent the sawdust from falling into the water in the saw-

millis which are run by water power ? A. The floor is completely covered over and
the sawdust is raked out. It is taken away in carts constructed for that purpose-
large wheeled carts.

Q. There is no sawdust thrown into the water at all then ? A. If there is, they
do it clandestinely. They cannot do it publicly now. It is a mere matter of arrange-
ment with those mills I allege. It will be some expense I admit to change the mills
here, but it is part of their business to make such arrangements and not impose on
the public I think.

By Mr. Christie:
Q. Would you naine any mill which is run by water on the St. John River that

does not allow the sawdust to drop into the river ? A. None of the mills do.
Q. Can you name any water mills ? A. There are not many water mills

because they are almost all run by steam now. They simply cart away the mill
refuse and burn it in heaps.

Q. In the harbor at St. John there is no current I believe ? A. Yes, there is
quite a current. The tide rises 40 feet.

F. P, BRoNsoN, called and examined.
By Mr. Christie:

Q. You are one of the mill owners here I understand ? A. I am employed by
Bronson & Weston.

Q. Did you lately make an examination of the place where it was reported the
steamer " Peerlese " had grounded ? A. 1 did at the time the passenger boat went
ashore on the Kettle Island.

Q. When was that ? A. Two years ago.
Q. You made a thorough examination at the time? A. Yes.
Q. What did you find there ? A. I found nothing but sand, with hore and

there a lonesome looking piece of sawdust.
Q. Do you know the channel of the river at all ? A. Yes, I know it at that

point.
Q. How long have you known it there ? A. Since that time more especially.
Q. How is the channel tbere ? A. I do not know the depth of the channel, but

it is free from sawdust at the point where we made the examination-I should judge
it would be about 200 feet out in the channel. The Peerless went ashore on a very
foggy day, and when we went down to examine it I took the steamer "Otter " that
towed the Peerless off the bank and told the Captain to take me to the exact spot
where she went ashore, and he pointed out the place where he said she had grounded
I took a long handled scoop shovel and pike pole, but my shovel was hardly long
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enough to take up any sample of sand. The captain in getting as near to the shore
as possible to enable me to make this investigation got his own tug on to the bank
and in endeavoring to get off for about 15 minutes ho turned up any quantity of
clear sand-so much of it and so long were we there in trying to get off that hie
steam ran out, and in order to replenish the boilers they took in a little more water
and the result was when we did get off we had to run across to lillman's mills and
snub to a boat there and the engineer was obliged to take his pump apart and get
out the sand-not sawdust, but sand.

By Hanorable Mr. Botsford:
Q. Did you examine it minutely yourself? A. I did not examine it minutely

myself, but 1 asked the engineer what it was and ho said it was sand.
Q. There might be sawdust too ? A. If there had been sawdust ho would have

told me. My own eyes were my evidence that it was not sawdust, but almost
wholly sand.

CAPTAIN BowIE-The Peerless was never aground.
THz WITNEss-I said a passenger boat.

By Honorable Mr. Clemow :
Is that all you know about the river ? A. I have never made any other exami-

nation of the river except down near the lighthouse in passing there with a small
steam yacht. Not knowing the channel at that time at that point I would have been
very glad if there had been a bed of sawdust instead of rock to take the force of the
blow.

Q. How long have you been in the city ? A. Ail my life-since 1853.
Q. Were the saw mills erected thon ? A. Yes.
Q. Yon did not know the river before the mills were erected ? A. No, I waa

too young.
Q. So there is no sawdust at all in the river now ? A. Thore is sawdust, cer-

tainly, but I have never found in the channel any sawdust.
Q. You have never been at any other points of the river, I understand ? A.

Yes, 1 have been up and down the river some, but I never made any personal exam-
ination of the river. At the point where the passenger boat went aground the
ourrent 5s so slight as compared with the proper channel of the river that if there
had been any deposit in the channel it would be at that point, and as there was none
there, the inference is there would be none in the channel of the river.

E. H. BRoNsoN, M.P.P., called and examined.
By Mr. Christie:

Q. You are a member of the firm of Bronsons & Weston ? A. I am.
Q. You have had considerable experience in the working of saw mills, I suppose?

A. Yes.
Q. For how long? A. About 20 years.
Q. Have you ever heard of a sawmill that was so constructed that the sawdust

did not fal into the river ? A. Never.
Q Have you examined water sawmills, not only in Canada but in the United

States ? A. I have on thei Hudson River, New York State.
Q. Do you know if there are any water mills in Maine or any place at ail in the

United States which are so constructed that the sawdust cannot drop into the river?
A. No, I do not. I am not much acquainted with the sawmills in Maine.

Q. Will you tell the Committee what you know of the effect of sawdust on the
channel of a river ? A. I know there is some sawdust in the river, no lumberman
denies that. Some years ago we were allowed to put everything into the river,
slabs, edgings and ail kinds of mill refuse, and bars were formed by these slabs and
edgings. At the instance of the Governmont, arrangements were made in our mille
by which these were either entirely kept out or run through the hogging machine
and eut into chips so as to admit of easy dredging. So far as sawdust is concerned

- 53

351 Victoria. Appendix (No. 2.) A. 1888



Appendix (No. 2.)

the navigable charnel, as far as I am aware, is not impeded in any way by the
deposits of sawdust. In 1871 a very careful report was made on an examination of
the Hudson River, as furnishing a case in point where lumbering operations had been
carried on for about 100 years and all kinds of mill refuse freely thrown into the
stream. An examination was made with a view to ascertain the effect on the Hud-
son, presuming it would be the same on the Ottawa, this being a somewhat similar
stream. The result of the investigation was that no obstruction to navigation had
occurred through the mill refuse, and the engineers who conducted the investigation
demonstrated ihat a current running one-fifth of a mile per hour was sufficient to
remove saturated sawdust, which is only very littie heavier than water, out of the
channel, and the absolute correctness' that theory has been, I think, clearly proven
by the success of Captain Eads in deepening the outlet of the Mississippi, simply by
confining the channel and scouring the mud and sand brought down by the river
from the channel. Of course if sand can be removed in that way (which has double
the specific gravity of saturated sawdust) a current running at about the velocity
stated by these engineers would be sufficient to remove the sawdust f rom the channel.

By the Chairman:
Q. Are the mills on the Hudson River that you speak. of above or below tidal

water ? A. They are above tidal water-above Troy and Albany.
By Bonorable Mr. Smith :

Q. Does the sawdust go in at Troy ? A. No, higher up, at Fort Edwards,
about 40 miles above Troy.

By Mr. Christie:
Q. Is the lumber trade here more largely interested in the navigation of the

Ottawa River than any other interest ? A. Certainly, for the reason that our pro-
ducts find a market almost exclusively by water transportation.

Q. What proportion does the lumber trade hold, compared with all other inter-
ests combined ? A. I suppose our mills have a capacity of about 300,000,000 of
feet, and of that 80 per cent. or say 250,000,000 feet would find a market by water
transportation.

Q. I mean in the proportion of vessels navigating the river? What would be
the proportion of all other interests as compared with the lumber interest? A. I
should say the lumber interest would employ 90 per cent.

Q. Have you ever known any injury to the navigation by mill refuse as far as
the lumbet men's interests are concerned ? A. No, the vessele which take our lumber
are carrying much larger loads to-day than they did 15 years ago. I have seen
boats go out with 50,000 feet; now they carry 250,0(;0 feet.

Q. So they carry two or three times as much as they used to ? A. In Eome instan-
ces five times as much.

Q. Have you ever heard any complaint made by persons carrying lumber that
the navigation was injured ? A. No.

By Honorable Mr. Macdonald:
Q. Have you not had barges grounded at the foot of the canal ? A. Yes, barges

bave grounded on the sawdust there ?
Q. You are interested in the navigation of the canal too? A. Yes.
Q. For the last two years? A. Yes.
Q. What proportion of triiffic is your traffic with all the rest that 'enters the canal

there ? A. I do rot know. The records of the Canal Department would show
that. We have four lockages a day.

Q. Taking up big loads ? A. Yes.
Q. Does it iiterfere with your navigation there ? A. It did somewhat last fali,

because the water was exceptionally low.
Q. How did last season compare with other seasons, so far as your experience is

concerned ? A. I do not remember ever seeing the water so low as it was last year.
Q, The clearing away of the forest would make a difference in the height of the

water ? A. The theory is that the water runs off more quickly and produces higher
water in the spring and lower water in the summer.
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Q. Do you know any means by which you could compare the depth of tho water
now with what it was 30 years ago and attribute it to auiy particular cause? Are
there not a great many other causes than the sawdust ? A. i think the sand that is
Lrought down by some of the tributaries, large ly by the Gatineàu ard Blanche has
had more to do with the injury to navigation below Ottawa thai tho sawdust. Al
our examinations tend to confirm that idea.

By the Chairman:
Q. Have you miade any personal examinations ? A. None, except at the Blanche.

I have been on board the boats that have grounded there, but on examining the bottom
we have found it all sand.

Q. Do you know any boats that grouned on sawdust alone ? A. No.
Q. Now as to the question of changing the mills: would you give some idea of

the quantity of lumber manutactured on the Hudson and on the Ottawa Rivers ? A.
It has reached I think as high as 300,000,000 feet a year on the Hudson.

Q. And on the Ottawa about how much ? A. i suppose on the whole of the
Ottawa above Grenville there is a sawing capacity of about 600,000,000. Of course
that includes steam as well as wuter mills.

Q. Now as to the changing of milis to prevent the sawdust falling, in what change
would be necessary here? A. As our mills are constructed we would have almost
practically to rebuild them to enable us to remove the greater part of this refuse. I
do not think we could in a water mill remove the whole of it, but to remove the bulk
of it we would practically have to reconstruet our mills.

Q. If you were going to reconstruct a mill, did it ever enter into your calcula-
tions what you would do? A. The only advantage which we enjoy at Ottawa is in
the use of the water-power. Apart from that every other consideration is against
the manufactures of lumber at Ottawa. We labor under a very serious disadvantage,
not having sufficient room to dispose of our lumber and in many other ways, so that
the only reason the mills are located here is because of the water-power. Since
these mills were built steam has been so greatly iniproved that it is just a question
if it is not more economical to manufacture by stean than by water, and if we were
debarred from the use of the water-power here there would be no object in our con-
tinuing to manufacture in Ottawa city.

Q. And if there was any stringent law passed against allowing the river to carry
away this sawdust, what would be the result of that on the milling interest in
Ottawa? A. I think the result would be that it would cause us to rebuild our mills
and in doing ihat we would naturally locate where we would have the best advan-
tages we could secure. For instance it is a fact that lumber can be driven much
cheaper in the log than it can be freighted in boats, and in locating a mill advan-
tageously the prime object would be Io locale as near the market as possible. Now
the freights on lumber from Montreal to New York are from a dollar to a dollar and
a quarter less than from Ottawa, and our experience in driving the Ottawa above
here convinces us that by extending the same improvement below Ottawa that we
have above, we could drive the river from here to Montreal for abcut twenty-five
cents a thousand. I have gone into the calculation somewbat closely, so there would
be a saving of twenty-five cents to the dollar in freight if our mills were located
further down stream. There is another advantage ; near a large city like Montreal
we would have a large market for our refuse, and on the Hudson I know as a fact
the value of the refuse is sufficient to pay the whole cost of manufacturing.

Q. If you bad to reconstruct all your mills, it would be more advantageous to
to you to build them up again near some place like Montreal ? A. Most decidedly.

Q. As a matterof tact bave not the lumbermen at the Chaudière taken that
into consideration the last few years ? A. We have often discussed that.

Q. The practical effect would be that it would be more advantageous for you
to remove all your miiling establishments to Montreal if the law were pabsed pre-
venting the throwing of mill refuse into the river ? A. It would be more advan-
tageous for us.
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Q. You heard Mr. Stewart giving evidence as to the applicability of sawdust
for useful purposes. Have you ever given that subject consideration ? A. We have
considered the advisability of establishing works for the manufacture of paper pulp,
not from sawdust, but from the larger mill refuse.

Q. Could you manufacture pulp from sawdust-do you know of any mode by
which it could be done ? A. It might be manufactured, but the sawdust is so small
that the grain is too short and it would not give the product sufficient tenacity to
make it valuable.

Q. Have you ever considered the small quantity of sawdust t-bat would be used
for pulp? A. No, we never considered the propriety or advisability of using saw-
dust in pulp- it was all larger mill refuse.

Q. As to burning sawdust, have you ever considered the effect of burning such
a large quantity in a city like Ottawa, or could it be done ? A. Yes, we bave con-
sidered that, and so far as we could determine the construction of furnaces for the
burning of this sawdust, even if it were possible to save it, it would very greatly
enhance our fire risk. Our mills are so closely placed and we have so very little
room for the piling of lumber that in a very dry season it would be a difficult matter
to locate these burners a sufficient distance from the lumber.

Q. In placing a burner for each mill, would it not make it as hazardous as a
eteam saw mill ? A. I should hay equally so.

Q. Tell us the differen ce in the risk between steam and water ? A. I think they
charge from 6 to 10 per cent. on steam mills, and we pay two and a half per cent.
on our water mills.

Q. So that the question of burning sawdust in the neighborhood of your mills
would make that difference in the insurance alone. Now the mere ecost of movingthe sawdut-bow much would that be-have you ever considered that ? A.1I
think Mr. Mather made acalculation in 1878 when he examined the mills, and I
think he estimated tnat it would cost about fifteen cents a thonsand feet to remove
the sawdust and refuse from the mill to the burner.

Q. Could you give an idea how much the removal of that would amount to a day
in mille like yours? A. It would amount to $50 or 860 a day.

Q. How much do you saw a day ? A. From 350,000 to 400,000 feet.
Q. Does your mill saw as much as the others ? A. There is not a great deal of

difference between the output of our mille and of the others.
Q How many mille would there be representing that much per day ? A. There

are four mills on the Ottawa side of the river and three mills on the Hull side.
Q. Would all those mills represent $600 a day for the removal of the sawdust ?

A. Not on that basis, because there are not ten mills.
Q. -How much in your judgment would it amount to ? A. There are seven

mills.
By the Chairman:

Q. How many days would your mills be in operation in the season ? A. We
usually run from 150 to 180 days.

Q Then you think it would cost $10,800 a year? A. That is on the basis of Mr.
Mather's estimate. We know that in practice work is not done as cheaply as a rule
as it is estimated when we come to practice it.

Q. Supposing you were sawing loge for other people, how much could you earn
i that time ? A. There is very little to be earned in sawing logs for other people.
We could not earn 810,000 if we ran our mills that way.

Q. Do you know of any lumbermen in the neighborhood here who put up a
burner, and do you know the effect it had on the insurance? A. I think the Messrs.
Gilmour put up a burner, at their Hull mill, which they afterwards diseontinued.

Q. Do you know the reason why ? A. I think it was because of its proximity
to the lumber and the inereased fire risk.

Q. Do you know that ? A. I understood from Mr. Gilmour that that was the
reason.

Q. They had to stop it at any rate? A. Yes.
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By Honorable Mr. Clemow:
Q. As I understand you your information extends to the period since the ereoc

tion of mills at the Chaudière ? A. I have been actively connected with the business
for twenty years.

Q. You were not here prior to the erection of those mills? A. No.
Q. You know nothing about the river in its primitive state ? A. No.
Q. So ail your information is with reference to the river during the last twenty

years ? A. Yes.
Q. Have you heard the evidenice of Mr. Gray and other experts who have exam-

ined the river? A. I have not.
Q. What is the amount of production of the mills at the Chaudière ? A. Just at

the Chaudière I suppose we have a capacity of 250,000,000 feet.
Q. I understood you to say be0,000,00 ? A. I included in that estimate the

New Edinburgh mills.
Q. What proportion of the sawdust and refuse go into the river according to

your calculation ? A. There is practically nothing thrown into the river fromn our
mille except the sawdust and a very small quantity of chips from the grinder.

Q. No slabs? A. No, the slabs and edgings are ail kept out. Those of them
that are fit are eut into smaller articles-laths, pickets, &c.-and carted away for
wood. It is only small chips the size of your hand that are valueless for wood that
are passed into these grinders and cut into chips.

Q. Can you give us the proportion of the sawdust and the material from the
grinders? A. The proportion from the grinders is very small.

Q. Can you give us an idea of the proportion ? A. I do not suppose the out-
put of the grinders to be ten per cent. of the amount of sawdust.

Q. What is the amount of sawdust that comes from your mill ? A. I never
made any calculation.

Q. Give us an idea? A. Our saw eut is, say, about one-eighth of an inch. I
-suppose ten per cent. of the material in the log is eut into sawdust in cutting it up.

Q. That ail goes into the river? A. Yes, practically.
Q. You think this sawdust and refuse, whatever it is, has no damaging affect on

the river ? A. Not on the navigation of the river, for the reason it is so near the
specific gravity of water that a very slight current; estimated by McAlpine at one.
fifth or one-sixth of a mile an hour ie sufficient to remove it.

Q Are you an expert? A. No.
Q. Then these experts who have examined the river must be inaccurate accor-

ing to your version of it ? A. I do not say that.
Q. Either one or the other must be right ? A. There is this fact to be borne in

mind, that deposits that are formed during the low water in the fall of the year,
when those examinations are usually made, are often removed by the high water of
the following spring.

Q. How do you know that? A. From this fact: two or three years ago there
was a very large reef at the foot of Pine Tree Island, and a year ago lasti spring that
reef, which I think was the largest deposit of mill refuse on the Ottawa, so far as I
know, was almost entirely removed by the action of the spring freshet.

Q. Do you know that personally ? A. I know that for a fact, because at that
season of the year, though the water was not so low as usual, it was plainly visible,
while last year when the water was lower than it had ever been before in My recol.
lection, there was no part of it to be seen.

Q. Does sawdust sink ? A. Yes.
Q. Have you taken stops to ascertain whether that reef has sunk or been re-

moved by the current ? A. No. I sirmply state this fact in support of my conten-
tion that a strong current will remove theso deposits. That is a case in point which
I know as a fact.

Q. You calculate the expense of removing the sawdust-everything we call re-
fuse that would obstruct the river at 8 10,000 a v ear ? A. No, 1 have made no cal-
culation at ail. I simply stated that was Mr. Mather's calculation so far as the milla
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at the Chaudière are concerned. I think, however, the estimate is far below the
mark, because we would practically have to re-build our mills in order to carry out
Ihis change.

Q. Suppose it did cost 810,000 a year and you could utilize this material would
there be any diffioulty in accomplishing that for the benefit of the whole country ?
A. I think if we.were convinced that this material could be profitably utilized, as a
pAevious witness has said it could be, we would be very glad as far as possible to
u ilize it, but it remains to be seen wbether such is the case or not. I think it would
ble very easy to overatock the market with charcoal. There is a very limited
demand for it in Ottawa.

J. R. BooTH called and examined.
By Mr. Christie :

Q. You are one of the mill owners at the Chaudière ? A. Yes.
Q. And you know the Ottawa River for the lest 20 years ? A. Yes, I know it

for the last 35 years.
Q. Bave you ever had steamboats of your cwn on the Ottawa River ? A. Yes,

six or seven years ago I had four steamboats and a fleet of 25 or 30 barges.
Q. Will you give us your views as to the effect on the navigation of the river

of the sawdust and mill refuse ibat bas been thrown into it ? A. I ran those steam-
boats and barges for 16 years, and i never heard one of my captains or engineers
make any complaint about eawdust in the stream.

By the Chairman :
Q. Up to what time was that ? A. I ran those boats up to 6 years ago.

By Mr. Christie :
Q. Was the capacity of those boets and barges large ? A. Yes
Q. Ltrger than it was 25 or u0 years ago ? A. Yes. i was one of the parties

who did away with the large fleet of kmall barges I had and built large one@. Murphy
& Ce., built some the same year.

Q. Those barges have a capacity four or five times as large as the old barges?
A. Yes, bccause the old ones used to carry only from 60 to 80 thousand feet.

Q. What percentage of Ibe navigation of the river is outside of the lumber
interests ? Do you agree with the statement ibat Mr. Bronson gives ? A. I should
say that ibe lunLermen cmploy 95 per cent. of the navigation of thc, Ottawa River.

Q. Bave ycu ever heard from any captain or engineer emplcyed by the steam-
boats comuplints of the navigation of the Ottawa ? A. No.

Q. Aie tber e not a large number of barges coming from the United States-
foreign vessels ? A. Yes.

Q. And ibe lumberien are net interested in those barges at all ? A. No.
Q. ]Did yon ever bhcr any of those foreigners complain of the navigtion of the

Ottawa? A. Never.
Q. Have they large barges also? A. Yes, they have fully as large barges as

we have.
Q. As to the fish that tbey say have been destroycd in the Ottawa, wbat do

you know abcut that ? A. i bave been bere for 25 or 26 years, ai d 1 rever knew
of there beiug many fish in.the Ottawa. i know tbey catch a good many fish in the
Remiques and other rapids taove the CLaudière; but I do not kucw cf many fish
being caught ai ove the Des Chênes.

Q. Or below the Chaudière ? A. Or below the Chaudière.
Q. Did you ever Lear of or know of a watermill in wbhib there was ary con-

trivance te prevent the sawdust from falIirg into the river ? A. I co not think it is
possible to build a watermill ihat way. I a man was obliged to kecp out the saw-
dust out of the river it would be much ebeeper for him to build a steam mili.

Q. Would you Jet the Committee know wbat differene it would nake in
hanging the form of your mill to keep eawdust out of the river ? A. It would be
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virtually building a new mill. The saws are now run direct from the whee)l in the
water, and the whole construction of the mili is below the level of the ground-
below the plaiform where we drive out. In order to make it so as to keup the saw-
dust ont, we would have to raise the mill a storey so as to get under it to cart out the
sawdust. That would necessitate a change from the direct action of the crank to a
belt mill, which would be virtually the same as the steam mill.

Q. What would it cost to change a mill like yours in that way ? A. I would
just as soon build a new mill. It would cost $150,000 to S200,000.

Q. In constructing a new mill, would it enter your calculations at all, whether
you could remove from Ottawa to another place more economically than to rebuild
here ? A. We have heard so much about the sawdust question for a number of
years, that we have several times, when we have met as a lumber company, dis-
cussed this question very seriously, and we have often come to the conclusion that
if we were obliged to keep the sawdust ont of the river, it would be cheaper for us to
move our mills to somewhere in the vicinity of the St. Lawrence, and drive our logs
there, the same as we did above, to where we can get plenty of piling ground, and
easy shipping. The saving of freight, to a mill of the capacity of mine, would not be
les than $60,000 a year-the saving of freight alone from here to the St. Lawrence
somewhere back of Montreal. Then that is not the only advantage. There would
be a great advantage in having a market for the refuse wood, that we get nothing
for now. It is a burden to us to get rid of it. We would also have a greater advantage
than that-we would handle our lumber much easier. We could locate a stean mill
where we would have plenty of piling ground. To give you an idea of what it costs
to take care of the lumber from my mill, I run 180 waggons, and have 150 span of
horses to take the lumber away from the mill. I draw it from î of a mile to li miles;
and if we were running a steam mill, we could draw it all out with one steam engine,
run perhaps with 14 or 15 men. These are some of the advantages we would have
by taking our mills to where we would get plenty of piling ground.

Q. Now, assuming that any stringent law was made by which you would have
to change all your mills, could you give us an idea how much of a direct loss that
would be to the seven mill owners at the Chaudière, considering the improvements
you would have to make? A. I do not think tLat all the millm could be changed
over to belt mills under 750 thousand to one million of dollars. It would be virtually
building new mills, because you could not raise the old ones. If we were going to
bauild new mills to keep the sawdust out, I would lake mine down altogether and
build a new one in its place-that is if we were going to run it by water; but if we
were obliged to change our present system, I would not build it there at all, because
the advantages in moving it are so great that there would be no indacement for me
to continue sawing with a water mill. I contend that we are manufacturing bere in
the most expensive place between Ottawa and Quebec. There is only one advan.
tage in manufacturing here, and that is, we have a water power, and that not reli-
able, because it is very unsteady. We have it very high in the spring and very low
in the summer time. Sometimes in midsummer we do not run more than hall the
mill, whereas with steam power, every day is the same steady power.

Q. Did you ever consider the effect it would would have on insurance if you had
to build furriaces to consume your sawdust ? A. We have discussed that question
very often, and we have come to the conclusion that it would be utterly impossible
to construct anything that would make it any way sale to burn sawdust at the
Chaudière. The ground is so limited that there would b no way of doing it except
by putting it alongside of the mill, which would endanger the mili and the lumber
piled in the vicinity. We have never come to any conclusion that we couid dispose
of the sawdust by burning it.

Q. Would it fnot be practically inaking al] those mills as risky as steam saw-mills
by burning this stuff close to them ? A. Practically it would.

Q. Would it not raise the insurance on your saw-mills to the same rate as on
steam mille? A. I believe so.
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Q. Presuming that all those mills were changed to steam saw-mills, with all
those millions of feet of lumber piled at the Chaudière, would it not practically en-
danger the whole city ? A. I think it would be a very serions thing for this city
and the lu mbermen and all concerned if we were to undertake to burn ail the saw-
dust made in those mills anywhere within a mile of the Chaudière.

Q. Il all those water-mills over there were changed, as they would be changed
into steam saw mills, if the sawdust bas to be kept out of the river, would it not be a
very serions injury to the whole of the city ? A. To show you how dangerous it would
be, Mr. Rochester had a steam mill right close to my lumberyard and another a little
further off; and I do not believe that there was a summer that he ran that mill but
what my lamberyard was on tire from 10 to 50 times in the course of the summer,
and his own limberyard was also on fire several times. He bnrned his sawdust,
which would be precisely the same thing with us if we had to consume our sawdust,
and all the surroundings are so dry, that the sawdust, with the great draft that would
have to be used in the furnaces would be carried up in a live state to the smoke
stack, and wherever it fails when the ground is dry, it is sure to ignite. It is a well
known fact throughout the city that the running -of those two steam mills had
frequently set fire to the lumber, and I know for my part I was glad when they were
shut down. One of them bas recently started again as a box factory, and the yard
has already been on fire twice this season.

Q. Can you give us some idea of what the life of a steam sawmill is-with re-
spect to its risk of being burned down? Ras not every steam mill iii the vicinity
of Ottawa been burned at least once and some of them oftener ? A. I think
Gilmour's was burned twice, and Edwards was burned once. I know that the first
mill that the Gilmours built here they went to a tremendous expense to protect it
from fire. yet it was burned down, not only once, but a second time.

Q. From your experience of those steam saw mills do you consider that the con-
struction of large furnaces for consuming the sawdust would endanger the whole
city ? A. I cannot see any difference between a burner to burn sawdust and the
running of a steam saw mill.

Q. Would not seven burners in a narrow space at the Chaudière endanger the
whole property of the city of Ottawa ? A. I am very sure that the lumbermen here
would never run mills at the Chaudiére and untake to burn thoir sawdust.

Q. Could you give us an idea of how much lumber there is piled around those
mills, confined in a emall space ? A. There is hardly a time that there is less than
250,000,000 feet of lumber in the city here.

Q. And if one of those large miIls, run with steam power, were to get on fire,
would it not endanger the whole of that lumber, being burned ? A. Certainly it
would. It is piled in such a contracted place.

Q. And the burning of all that lumber in the neighborhood of those mills, what
in your jndgment would be the effect of it on the city ? A. I think the most pre-
judiced man in the world against sawdust would say that the whole city would be in
danger. I do not think it possible to bave a large fire in any one of those lumber
yards, whero there are 40 or 50 piles of lumber on fire at one time, and save the city.

By the Chairman:
Q. Do you think these buildings would be safe ? A. I do not think it. They

would be pretty bot at any rate. We have had several fires at the Chaudiere, but
we have always managed to confine it to one or two piles.

By Mr. Christie;
Q Have you ever examined any reef on the Ottawa River which the captain of

the "keerless " said was sawdust ? A. No, I never did. Once when 1 was going
down with Oapt. Bowie on the steamboat, a number of years ago, when near Gren-
ville we happened to be on deck with some other gentlemen, and he pointed out a
large bank of sawdust to me in the way of chaffing me about the sawmill mon
throwing sawdust into the river. We got up quite an argument about it. I told
him it was not sawdust but sand. He contended it was sawdust, and I was quite
sure it was not sawdust, because I had never seen any down that far, and knew it
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would not float down that far. When Mr. Goodwin was doing the work at Gren-
ville in the locks, shortly after that, ho tcok his supply of sand out of that very bank,
and it was beautiful clear sand as you ever saw.

Q. Do you know anything at all about Pine Treo Island here ? A. No, I do not.
Q. Would it be possible for the Committee to see that reef at any time now ?

A. Certainly.
Q.. Do you know what would be the effect of sawdust in the channel of the river

where the current is as rapid as here, if the bays were filled up altogether ? A. I
do not think it is possible for sawdust to stop in the channel of the river where sand
would be driven and form great shoals clear across the river. I think it is a very
easy matter to solve. I know that on the Hull side of the river, where I have my
shipping ground and do all my shipping, in high water, the sawdust frem Hurdman
& Co.'s and Eddy's mills comes out there and forms great shoals in low water along the
front of my dock, so that when the water goes down, along in July, I bave to abandon
that dock on account of the mill refuse. Then when we commence to ship there in
the spring again, we find that the high water bas driven the sawdust out clean to
the rocks. Thon just as soon as the water gets low again in the fall the sawdust
accumulates and is driven out again in the following spring by the high water. I
do not know any better place on the river to thoroughly illustrate the effect of the
current on those sawdust banks than at that dock.

Q, Could you give us an idea how much it would cost per day to remove
the sawdust from your mills ? A, I do not think I could keep it out of my mills
even if I had a place to dump it at a cost of ]oss than one hundred dollars a day.

Q. Could you tell me whether you have made any enquiries or examination into
the modes of utilizing sawdust ? A, I have not. I have hoard a great many talk
about making paper pulp from sawdust, but I have heard others say that they would
rather pay five or six dollars a cord for wood than make it from sawdust if they got
it for nothing, Even with sawdust supplied for nothing they require a certain
amount of other material to mix with it to make pulp.

By the Honorable Mr. Clemow:
Q. You were here before the mills were erected ? A, Yes,
Q. Do you know the state of the river at that time ? A, The state of the river

then was like all other rivers-the baye were perfectly clear of sawdust,
Q What quantity of stuff do you eut every season in your mille ? A. I out

over 60 million feet.
Q. What proportion of that goes into the river-the sawdust and slabs and

edgings, or do you throw any of your edgings into the river? A, No edgings go in
whole. There are amall pieces off the ends of the stuff we make into laths, that go
through the edging grinder,-anything that is too small to take out for lath wood.

Q, Could you give us an idea of the proportion of sawdust, and also the propor-
tion of the other refuse that goes into the river from your mill per annum ? A. I
should say that the quantity of other material besides sawdust that goes in is perhaps
three or four per cent. of the quantity of sawdust. We keep out everything we possi.
bly can get carted off.

Q, You say that your boats in late years carry greater cargoes than in former
years. Is that attributable to an increased depth in the channel, or is it attributable
to the improvements made at Ste. Anne and other places. ? A . It is attributable to
a larger class of boats used.

Q. Owing to the improvements at Ste. Anne's? A. I do not think it is attribu-
table to the improvements at Ste. Anne's, but to a larger class of boats.

Q. Do you think the river is now able to accommodate a larger class of boats
than in former days ? A. I do not think so. I know that the watergets as low below
the Chaudière Falis now as it did at any time 20 years ago.

Q. You have heard the ovidence of experts as to the filling in of those baya and
the detrimental effect it is baving on navigation? A, Ne, I do not concur In that
that the sawdust is interfering with navigation.
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By Honorable Mr. Macdonald (B.C.):
Q. Are you aware that it is filling up some of the bays along the river? A. Yes.
Q. And injuring property along the river? A. It may injure property te a

certain extent. If a man bas a property opposite one of those baye, and wants to go
ont with a pleasure boat, it may effect it in that way, but that is confined te
a very few places. I think there is no place on the north side of the river affected
in that way. There is at the foot of the looks and McKay's Bay and other places
down below Gatineau Point affected in that way I know, but they are the only
places.

By Hon&rable Mr. Clemow:
Q. Do you know how they dispose of their mill refuse at McLaughlin's mill,

Arnprior? A. They put it in the water there.
Q. Do they not burn it? A. No, all the sawdust and refuse that is made in the

five gang mill of McLaughlin's mill was all put into the water.
Q. How do they dispose of the sawdust at Edward's mill? A. They burn it.
Q. Is that a steam mill? A. Yes.
Q. They burn it as well as run their engine with it? A. Yes, but they are

differently situated from what we are here. He has room to run his lumber a long
way out fron the mill. It can be done if you have space to do it in.

By Honorable Mr Macdonald (B.C.) :
Q. If the Government neglected to keep the mouth of the canal open by dredg-

ing, how would you whip your lumber up the canal? A. We would do I think as
has often been done before. We would put in a side wheel steamer, hitch it to the
lock and set the wheels going and it would move out the sawdust. That has been
done several years.

Q. Was that done by yourself or by the Government ? A. The Government
have done it and parties going up the canal have done it. You would be surprised
to see what a short time a boat getting into a pile of sawdust will dispose of it by
setting the side wheels going.

Q. But if there are slabs in it they cannot touch it? A. Slabs are a serions
thing for navigation of course.

By Mr. Christie :
Q. The slabs have not been thrown in the river for the last ten years ? A. No.

By Honorable Mr. Clemow:
Q. They seem to say that the stuff from the hog is a very serions obstruction to

navigation? A. There is a very little of it. I know that on the north side where our
dock is there are immense quAntities of it coming in there, but it is moved off by the
'high water the same as the sawdust is.

Q. You seem to anticipate a great deal of danger from these burners being erected
(for burning the sawdust ; could they not be constructed se as to provide against
danger of that kind ? A. I do not know of any way to do it. You have got to
have a vent for draft, and when you have a hot fire the draft is se great that the saw-
dust is drawn up in a live state and it must come ont at the top. When it is drawn
up in that way it must fall again outside and will set fire to anything dry on the
ground.

By Honorable Mr. Macdonald (B.C.):
Q. Can you not eover the top of the smoke-staor with wire netting? A.

That bas been tried, but the wire netting fills up with the burning sawdust and stops
the draught. That is the greatest difficulty that is found in running steam mille with
sawdust.

HoNORABLE MR. MAODONALD.-I have seen a steam mill in Victoria that has
been running for five years with a cap over the top of the smoke stack, and no fire
has ever occurred from it.

By Mr. Christie:
Q. Has any person ever* made any complaint to the mill owners about sawdust

accumulating in the bays except Mr. Ratté ? A. No.
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By Honorable Mr. Scott :
Q. Might not ail the material except the sawdust be kept out of the water ?

A. We keep oat everything in that way that we can possibly get drawn away. There
are small pieces, five or six inches long to a foot long they are cut off the ends of the
edgings before they go iito the laths, and small pieces off the ends of the boards.
They are the only things that go through the hog.

Q. How fine is the material after it passes through the hogs ? A. It is out up
into little slices about a quarter of an inch. The material that we run through the
hogging machines I do not think in any way interferes with the river. I do not
think it would sink. When the Government some ton years ago made a verythorough
examination of the river, Mr. Mather made it, ho reported that if the sawdust and
edgings and groundings were allowed to be put in ho did not think it would interfere
with navigation. He examined ail our mille several times that summer and com-
pelled ns to run all these little pieces through the hog machines. The larger pieces
and everythirig that people would draw away for wood by getting it delivered out of
the mill for them for nothing was taken away. The little pieces that they refused
to draw away were run through the hogging machines, and I have been doing that
up to the present time.

By Honorable Mr. Smith:
Q. Do you keep a night gang to take that refuse away at night ? A. Yes.
Q. Do you ever find them throwing stuff into the river at night? A. There is

no place that they can get to the river with it at any time. The floors are al- put
down close and there is no place that they can get to the river.

Q. To save themselves labor, the men cannot throw the refuse into the river ?
A. No; we not only watch our own mille but we watch each others mille to see that
there is nothing of the sort done.

Q. Supposing you decide on removing your mille from Ottawa, could you use
any portion of your present machinery? A. Yes; we could use some of the
machinery and the shafting.

By the Chairman :
Q. Of oourse if you removed from hore you would erect steam mille ? A. I think

we can manufacture lumber with a steam mill a good deal cheaper now than with a
water mill, the modern improvements in steam machinery are so great. You have
a steady motion with steam all the time, but the water power is very irregular owing
to the different stages of the water. Not only that, the other disadvantages of high
water-the keeping of loge and holding of loge owing to very heavy rapide above the
Chaudière and other heavy rapide below us, it is the most unfortunate place for the
milling business of that kind that I ever saw.

The Committee adjourned until to-morrow at ton o'clook.

WEDNEsDAY, l6th May, 1888.
Honorable Mr. OGILVII, called and examined.

By the Chairman:
Q. You are a Senator of the Dominion ? A. Yes.
Q. You have a pretty fair knowledge of the Ottawa River ? A. Fair, so far as

going up and down it pretty often is concerned.
Q. Yon have some knowledge of the milling interest carried on on this river ?

A. I did have. I have some knowledge of the business that is being done on the river.
Q. Have you any knowledge of other places where the lumbering business is

carried on to any extent in Canada? A. I have, of a good many places up west,
escally along the Georgian Bay, where there are a number of mills scattered around

Q. We are ongaged in an, investigation as to the evils to the Ottawa River from
the dumping of sawdust and other mill refuse into it. Would yen tell us your
,experience with regard to those mille, how they deal with thoir sawdust and other
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refuse from the mills ? A. Ali the mills on the Georgian Bay-I have forgotten the
names of somo of them, but I know the localities of them very well-consume their
mill refuse. There is one mill run by water down at the north end of the bay, and
the rest of them that I have seen are steam mille. At Collingwood, Old Fort,
Waubaushene, and along there, they burn al their refuse, not only sawdust but slabs
and refuse of that kind in cupolas, because lumber is so plentiful there and
the population is so sparse that they cannot sell the slabs for anything except what
they make into laths,

Q, Does that remark apply to water mille as well as to steam mille ? A. I have
seen it at both. The sawdust, slabs and refuse that come out are dropped into what
1, as a flour miller, would call a carrier-a chain with cross bars'on it of wood, and
the sawdust and refuse are tumbled into that, and that is continually working and
carries the refuse out to the cupolas and burnt, and that is working continually while
the mill is in operation. The material is thrown into that cupola and burnt steadily.

Q. By that mans all the sawdust and refuse of the mille are destroyed. A. All
burnt. Even those mille that work by steam consume but a small portion of the
sawdust and slabs, and they have all to use cupolas to burn the mill refuse. The
Waubaushene have two large cupolas.

Q. Do you know the size of those cupolas ? A. They vary according to the
size of the mill. I have seen them from a size that would cost 82,500 to 83,000, up
to a size that would cost I suppose $9,000 or 810,000.

Q. Are they dangerous ? A. I should not imagine that they are any more
dangerous than a steamboat. I know two of my friends that have some mille up
there, and the cupola stands about 100 feet at one place from the mill, and at the
other tbirty or forty feet from the mill, and I have known them for a great many
years and they have never had a fire. Of course I know nothing about it, except
tbat it is a new process, and having heard complainte about this river, whenever I
saw a place where they did consume the sawdust, I naturally was interested in it and
enquired about it. Three years ago this last summer I went around with a friend
who has a tug there, to six of the sawmills in one day, and I took special pains to
examine into these things to see how they consumed their refuse, simply because I
had heard so many complaints about the Ottawa River, and I felt naturally anxious
to sec how the nuisance could be obviated.

Q. Really your investigation at that time was a comparative one with the
Ottawa River ? A. I have been about sawmills a good deal, but I do not know any-
thing about the business except theoretically.

Q. I mean you chiefly made your investigation and drew your comparisons in
reference to the Ottawa River ? A. Precisely. The Ottawa here directed my at-
tention to it, not then with any view to putting it to practical use, but from pure
curiosity.

By Honorable IIr. llaythorne;
Q. Was this regarded as an expense or a convenience up there ? A. They did

not seem to think of it as an expense or a convenience or give any information
about it. They merely had to do it and they took it as a matter of course. It was
a part of their business, just as bringing logs to the mill or shipping lumber was. I
never heard anything said, pro or con, because they said it was a thing they had to
do. I spoke to Mr. James Playfair, of Playfair & Co., and to Mr. Dodge about it.
My son was with the Playfair Company two years in the sawmili there, and that
probably made me more interested in it. They did not pass an opinion on it
as to the convenience or otherwise, It was simply something that they had to do
and they did not give an opinion about it.

Q. Have they always been acoustomed to consume their sawdust from the first
start ? A. That I could not tell yon. They spoke of it as if it had always been donc.

Q. A man establishing a new mill would naturally have a cupola to consume
the sawdust ? A. The Playfair mill was an old one. .Playfair had bought it from
Christie, and I do not know how long Christie had been running it. It is a com-
paratively old mill, so old that he told me recently that he expected in a short time
to run out all hie limits there.
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By Mr. Christie:
Q. Were these mills situated in any town or city of any size ? A. No, one of

them, the Waubaushene mill has a little village about it of their owo people.
Q. Something like Rockland down here I suppose, at Mr. Edwards' establish-

ment ? A. No. At Edwards' uills there is a village outside of that at Waubaushene.
It is a village of their own hands, and it is the same at Playfair's. Playfair & Co.
own the whole place.

Q. You say you saw one water mill which consumed its own refuse? A. Yes.
Q. Where is that ? A. I have forgotten the name of it, but it is at the extreme

end of the Georgian Bay.
Q. Is it a mill of large capacity? A. Yes, probably the next largest to Wau-

baushene mills. It is owned by an American company
Q. Do you know the capacity of that mill. Would it he anything like the

capacity of Bronson's or Booth's mills ? A. 1 should think the water mill I speak of
would be as large as Pattee & Perley's mill. That is the one 1 am most familiar with
here. The Waubaushene mill is larger.

Q. You have only seen one water mill where they consumed their sawdust and
refuse? A. Only one.

G. R. CUNNINGHAM called and examined.
By Mr. Christie:

Q. You are an Insurance agent living in Ottawa ? A. Yes.
Q. And you represent how many Companies? A. Two-the North Britigr

and Mercantile and the Royal Canadian.
Q. You are interested in insurance on mill property, lumber, and generally all

the buildings in Ottawa? A. On ail kinds of property save steam mills.
Q. Will you be kind enough to tell this Committee what wonid be the effect of

putting in a burner to consume the sawdust from the mills here. Would it be equal
to establishing a steam saw mill here? A. In the Tariff " A " of the Underwriters
Association, lumber contiguons to a water power or planing mill with a refuse
burner in use shall rate as contiguons to a steam mill.

Q. Do you know any place at ail in Canada or in the United States where the.e
would be seven steam saw mills of the capacity of these in Ottawa? A. 1 know of
no such place.

Q. Steam mills in Canada and the United States are all isolated in small
villages I understand; you do not know of any in cities? A. I know of no steam
mill within a city.

Q. low much more insurance would have to be paid in round numbers by the
popole of Ottawa in case these mills were required to have refuse bnrners-how much
per annum ? A. Double the insurance.

Q. How much per annum ? A. The premiums on insurance just now are
between $120,000 to 8130,000 a year from Ottawa. It would increase the insurance
in this city at least $100,000 a year.

By the Chairman ;
Q. Do you think the danger would extend to the whole city ? A. Yes.

By Mr. Christie:
Q. Will you tell us what would be the risk on the Public Buildings of Ottawa?

What is the value of the public buildings in Ottawa belonging to the Government?
A. About $7,000,000 altogether.

By the Chairman :
Q. What do you speak from ? A! I speak of ail the Public Buildings held by

the Government in this city.
Q. Where did you get that information as to the value of the Public Buildings?

A. From the Government's own reports.



By Mr. Christie:
Q. Will you tell me how much the risk of the destruction of the $7,000,000

worth of property would be increased by putting in burners at the Chaudiére ?
A. Burners at Chaudiére would be double the rate, provided the Government insured
those properties, which they do not!

Q. What would be the risk ? A. The rate would be double.
Q. As a risk, how much would the danger of fire be increased ? A. I suppose

the Governiment building now could be taken at about 75 c'ents for three years. In
case burners were constructed here there would have to be a rate of one and a half.

Q. In case of burning the refuse the risk would be doubled ? A. Yes.
Q. In case the mills at the Chaudière were changed practically into steam mills,

would there be a danger that property in the City of Ottawa would become unin-
s'rable? A. I can not see how underwriters would insure it.

Q. To what class would Ottawa be reduced? A. I think we would come from
tariff " A " down to " D " or " E."

Q. What do you call " D " or "E" ? A. Every change of letter means ten
per cent.

Q. And are " D " and " E " the lowest ? A. No, there are lower classes-" F"
and "G"

By Chairman:
Q. At ten per cent. of increase the change would be only 40 per cent. ? A. It

would double the risk on all this section
By Mr. Christie:

Q. Do you know of any place at all where the risk could be so great for a large
city like Ottawa as it would be in case burners were put in here ? A. I know of
no place at all that could be compared with it.

Q. Would it be a matter of great importance to this place if a change were
made? A. From the underwriting point of view it seems to me it would destroy it.
It would cease to be insurable as it is now.

By Bonorable Mr. Glasier:
Q. Are you aware that steam saw mills in New Brunswick in cities and towns

where they burn their sawdust are insured and have been insured for thirty and
forty years, and that no accident bas happened? A. I never was there.

Q. I ask you are you aware of the fact? A. I am not aware.
Q. You do not know that there are six or seven steam mills in the city of St.

.John that are insured and that burn their sawdust ? A. I do not know anything
about it.

By Honorable Mr. Clemow:
Q. You are only giving your individual opinion I suppose, with respect to this

insurance ? A. I bave the tariff.
Q. And this question has never been submitted to the Underwriters' Associa-

tion ? A. No; it bas never been submitted to the Underwriters' Association.
Q. And of course they know nothing about the kind of ereotions that would be

made, and they could not come to a conclusion as to that ? A. The Underwriters
would send a committee here to take the whole matter into consideration without
doubt.

Q. Therefore it is premature to form an opinion as to what they would do until
the facts were known ? A. Of course I merely state what I believe is correct.

Q. What do they charge now for the insurable property at the Chaudire-the
water mills ? A. They charge two and a half per cent.

Q. Why should they charge two and a half per cent? A. That is the mill rate.
Q. Why do they make that difference in the mill rate.? A. All mills are classed

at that rate.
Q. Is it owing to the accumulation of lumber about the mills that the insurance

rates are increased? A. The water mill up the Gatineau would be charged the sanie
rate where there is no lumber piled.
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Q. Where there is no lumber piled ? A. Yes; there is no lumber pited at
Gilmour's mills.

Q. Do you not remember the bush fire we had some years ago that burnt a large
quantity of Gilmour's lumber ? A. That fire occurred lower down the river.

Q, Do you not know that the rate is on the mills because of the immense quan-
tities of lumber piled in the vicinity of the mills ? A. It is not so. Gilmour's upper
mill is the same rate and there is no lumber piled there.

By the Chairman -
Q. Do you say that the accumulation of lumber around the mills bas nothing to

do with it? A. I did not say that.
By Honorable Mr. Clemow:

Q. If there was no lumber piled alongside of those mills would the rate be two
and a half per cent? A. I think it would for water mills. That is the tariff rate.

By Mr. Christie :
Q. Speaking about the burners for consuming refuse from water mills. Have not

the Underwriters' Association taken into consideration the whole of this matter and
fixed the tariff according to the evidence you have given ? A. The Underwriters
have a special rate for the city of Ottawa. They have fixed everything about the
city of Ottawa for mills, lumber and everything in connection with it.

Q. But in regard to mills or burners have they not determined the actual
figures by their tariff ? A. Certainly.

By the Chairman :
Q. Did you not say just now that in case of the alteration of those mills, and

provision being made for the burning of the sawdust, that then it would necessitate
a committee of underwriters to decide what the increase of premium should be ? A.
Certainly.

By Mr. Christie:
Q. Is there not a particular rate for water mills without burners in your tariff ?

A. Yes.

HENRY EGAN, called and examined.
By Mr. Christie :

Q. You are an insurance agent of the city of Ottawa ? A. Yes.
Q. What companies do you represent ? A. The Royal of London and the

Imperial.
Q. Will you tell me what is the difference between the insurance rates where

mille are run with water power without a refuse burner, and one with a refuse
burner ? A. What distance would the refuse burner be from the mills ?

Q. Say withirn 75 feet ? A. The rate on a water power mill would be 2j per
cent., and if a burner was within 50 feet, it would be 4.80.

By the Chairman :
Q. Suppose it were 150 feet away ? A. If it were 200 feet it would not make

any differene-I am speaking now of this question as the underwi iters regard it.
By Mr. Christie:

Q. If there were seven water mills such as these at Ottawa with refuse burners
in the neighborhood, what would be the increascd insurance on property in Ottawa
ail around ? A. It is very bard to answer that question, because w o would want to
see the construction of the burners before you could determine ihat.

Q. Well, a refuse burnier ? A. There are a dozon different kinds.
Q. Suppose the very best kind were put in, would the risk on property be in-

creased in Ottawa ? A. Certainly it would.
Q. Would it be all over the city ? A. Yes, I think it would be ail over the city.
Q. Would the rate of insurance in Ottawa increase, and to what extent ? A. I

could not tell.
Q. Would it b i large increase or a small increase with seven steam mills

there ? A. I think it would be pretty wel increased, but I cannot say.
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Q. Would the risk of fire to the public buildings be very largely increased?
A. Yes.

Q. I mean largely increased ? A. Yes.
By iHonorable Mr. Clemow

Q. Your opinion is altogether predicated on the position of the milis ? A. Yes.
Q. Il the position was such as not to imperil the mills and the immense quan-

tity ot lumber pilod in the yards and the city, it would not be increased ? A. No.
Q. It is a matter of distance ? A. Yes.

By the Chairman ;
Q. Would the accumulation of such a large quantity of lumber be one of the

factors to be taken iuto consideration in determining the risk ? A. Certainly.
By Honorable Mr. Clemow:

Q If all that lumber contiguous to the mills were removed and the insurance
companies had to take a risk on the mills, what would it bu ? A. It would be two
and a-half per cent.

Q. Would they make any difference if the lumber were removed ? A. I do not
know whether they would or not, but they have not.

Q, Do they not take that as an element of the risk ? A. No.
By -Mr. Christie :

Q. How far is the lumber from Gilmour's mills ? A. It is not near the mills at all.
Q. Is it not three miles from the mill ? A. Yes. They bring the lumber down

in slides to the piling grounds.
Q. When you speak of erecting refuse burners for the mills if they were put up

anywhere in Ottawa, would they not increase the risk of insurance all over the city ?
A. Yes, I think they would increase the rate a little; but if there is no lumber near
it, if it were placed :.00 or 00 feet away from any other building it would not be so
dangerous.

Q. Now is there room to do that in the city of Ottawa, for the mills as they
stand now ? A. I do not think there is.

Q. Do you know, as a matter of fact, whether burners could be put in, in a city
like Ottawa, without the consent of the municipality ? A. I do not know.

JOHN MATHER, called and examined.
By Mr. Christie :

Q. Yon are engaged in the lumber trade now? A. I am, at Keewatin.
Q. Were you engaged for many years in the lumber trade in the neighborhood

of Ottawa ? A. Yes.
Q. Were you not appointed a commissioner to examine the channel of the

Ottawa River on one occasion ? A. On two occasions-in 1873 and 1877.
Q. Did you make a thorough examination of the channel of the river respecting

the question of sawdust ? A. The second time I did.
Q. Will you te'l the Committee whether in your judgment the sawdust accumu-

lates in the channel where the current is ? A. Not where the current is.
Q. Does it interfere at all with the navigation in your judgment ? A. Not

with navigation, so far as I know.
Q. At what points of the river did you make this examination and how did you

do it ? A. I made the examination from Grenville up to the mills at Ottawa here -
and I used a machine for bringing up specimens of the bottom. I sounded I do not
how many times-over 200 times in different places-and brought up the bottom
every time and found what it was like.

Q. You were engaged at this for a length of time ? A. I must have been a
week at it.

Q In your judgment the navigation of the River Ottawa is not interfered with
by any sawdust thrown into it ? A. I could not from that investigation find that
there was any sawdust remaining where the current of the river was running.

51 Victoria A ppendix (No. 2.) A. 1888



Q. There is sawdust of course in the bays? A. Any amount of accumulation in
the bays.

Q. Prior to 1877 I understand that the mill slabs were thrown in. Would the
throwing in of sawdust alone have a less effect on the channel ? A. The slabs re-
mained in the current; the sawd ist goes out of it if there is nothing to keep it there.

Q. Do yon think there is any danger to the navigation of the Ottawa River by
throwing sawdust into it? A. The only danger to navigation that I see, is at the
mouth of the canal; it fills up there. The sawdust will come te the top of the eddy
and prevent navigation there.

Q. That is the only place ? A. There, and around the wharves of the millmen
themselves.

Q. What kind of mills were you engaged in-water mills? A. Water and
steam mills-principally water milis.

Q. Do yon know of any water mill so constructed as to prevent the sawdust
falling into the stream-or do you know of any way to prevent it ? A. At Keewatin
we do not lot any sawdust in: that is a water mill. We keep it all out.

Q. How do yon keep it out ? A. We catch it as it falls and take it out by car-
riers and then cart it away.

Q. Was your mill lately constructed ? A. It was commenced in 1879.
Q. It was constructed since any of those mills were built? A. There have been

tome new mills built bore since then-one last winter and one the winter before.
Q. Are your mills driven with belts ? A. They are driven with water wheels

and belts on the water wheels.
Q. That is the same action as a steam mill ? A. You can do it just as yon like.
Q. It is the same action as the steam mill ? A. Yes.

By Honorable Mr. Botsford:
Q. Does not the accumulation in the bays of the river gradually encroach on

the channel ? A. It increases to a certain point, but when it comes to that it is car-
ried away. It may go down to another bay but it will not fill up further than to the
current.

By the Chairman:
Q. But when all those bays get filled what will be the effect on the river ? A.

It will have to go further on. It is impossible where the current is of a certain speed
for the sawdust to remain. Where there is sand the aand romains but the sawdust
goes on. When the sawdust comes to an eddy it remains there.

By Honorable Mr. Uaythorne:
Q. Ia there any danger ot forming a bar acros the current? A. Not where

there is a current-a current of two miles an hour will carry it away.
By the Chairman:

Q. Io there a current of two miles an hour all the way from here to Grenville?
A. Otten at places where I found the water 90 feet deep there was no sawdust in the
river at all. I think it was in Jane when I sounded it, and there was no sawdust on
the bottom where the river was 90 feet deep.

By Honorable Mr. Glasier :
Q. Do not slabs and edgings sink afcer a time? A. Yes, and th3y are the

worst refuse you can lot into the river.
By the Chairman:

Q. Will they stay in the channel ? A. Yes, they go down end foremost and
stick in the bottorm and others float down against them and the sawdnst accumulates
around them.

Q. And thereby will block the channel? A. Yes, there ia no doubt about that.
By Honorable Mr. Clemow :

Q. You undertook this examination in 1813 and 1877 ? A. Yes.
Q. Who was with you? A. I was alone in 1877.
Q. J a steamboat ? A. In a small steamboat.
Q. Ycu did all this work in a week? A. I think in a week.
Q. What kind çf boring tools had you ? A. I could hardly describe the sound...
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ing machine that I had. I may tell you that I copied it from drawings I saw of the
tools on board the " Challenger," that ship that went out and made soundings for the
Goverment.

Q. You made a perfect examination in one week ? A. As far as I did it was
perfect. I can show you bottles, that I have to this day, of' what I took up, and
there is no sawdust in it

Q. You admit that the bays were all being filled up with sawdust at that time?
A. Yes, commencing at Ottawa, going downwards.

Q. Did you examine the Mackay's Bay out here ? A. Yes.
Q. How did you find it ? A. It was full of sawdust out to the current.
Q. Were you here before the mills were erected at the Chaudière ? A. I was

here in 1856.
Q. At that time what was the state of the river ? A. It was very different

then. Those bays were not filled with sawdust.
Q. As this sawdust becomes saturated with water it sinks to the bottom, does it

not? A. Yes.
Q. And the accumulation of this sawdust, with the refuse from the hogging

rnachines, I tuppose, forms an impediment ihat is very difficult to remove ? A. I
do not think it is very difficult to remove with a dredge. If it were mixed with
slabo it would be different,

Q. Can it be removed with an ordinary dredge ? A. I think the ordinary spoon
dredge would.

By the Chairman:
Q. You mean where there are no edgings ? A. Yes.

By Bonorable Mr. Clemow :
Q. I am roferrirg to drtdging where there are edgings ? A, There should b-

mo edgings now. The mill men are not allowed to put edgings into the iiver.
Q. What effect has that refuse frcm the hogging machines on the navigation?

A. It would make the accumulation easy to be dredged; that is, it could be dredged.
If there were slabs it could fnot be drcdged. With the chips from the siabcutter it
can be mixed up as easily as sawdust.

Q. It is an advantage to have this stuff from the hogging machine ? A. Yes,
for the protection of the navigation of the river.

Q. ave you seen furnaces erected at any point ? A. Yes, I have seen them.
Q. Bow do they work ? A. I have seen them working in different ways.

There are different constructions of these furnaces.
Q. And you think they can be constructed in a way that would easily be

worked, and at the same time not incur any additional risk ? A. They cortainly
incur a risk of fire near where they are.

Q. According to their construction ? A. Yes, there are some different from
others of course.

Q. But a machine could be made that could be perfectly safe I suppose ? A.
You cannot prevent sparks escaping at the top of the chimney.

Q. You can take ordinary precautions against it. For instance you can have a
chimney long enough--it is a matter of expense entirely. A. Not entirely. Where
you have spar ks from the burning they asceLd the chimney.

Q. Is it a matter of impossibility lo construct a machine that will burn the re-
fuse without incurring any out of the way risk ? A. What do you mean by out of
the way risk ?

Q. In the way of lire risk talkcd of by these gentlemen. A . There will cer-
tainly be more risk than il there was no tuiner there. I think myself the in-
Burance jeople have to nrany fads about the inatter. They raise objections really
where there is Lo pi actical oijection for their own take. 1 know that very well.

By Mr. Christie :
Q. Do you know of any place in the Continent where seven nills of the sawing

capacify of those at the Chaudière, Lre situated in a large sottlement like Ottawa?
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A. Yes, go to the town of Muskegon, and you will find six or seven mills there al
with burners.

By the Chairman;
Q. In the town ? A. Yes.

By Mr. Christie :
Q That is altogether a lumbering town ? A. Yes.
Q. What is the population of Muskegon ? A. Between forty and fifty thousand

any way.
Q. A larger city than Ottawa ? A. Yes.
Q. Do you know if the mills are situated as near to the city as the mills are

here ? A. The mills area rmong the bouses and the bouses among the mills in many
cases. It is very much crowded.

Q. Do you think it increases the risk of fire or the rates of insurance? A. It
must increase the cost of insurance.

By Honorable Mr. Clemow :
Q. Do you know anything of the lire apparatus connocted with the match kac-

tory at Eddy's ? A. No, not personally.

ionorable Mr. GLASIER called and examined.
By the Chairman :

Q, Do you wish to make a statement about the saw mills in New Brunswick?
A. Yes. I will commence with the harbor of St. John and the parish of Portland
which are joined together. There are seven or eight mills there. There are no
water mills the e and those mills burn all their sawdust ard a large portion of their
slabs, and they have been there for 30 or 40 years and I have never heard of any
accident. I do not think the fire risk is increased though they are in the middle of
the place. There is one mill there that is run both by steam and by water and they
burn their sawdust, That mill has been there for forty years, and they have got a
large town around thom and a station house. The railway runs through the place.
I have never heard of an accident there. Right in the city of Fredericton there is a
mill that has been running for twenty years and they burn their sawdust.

By Bonorable Mr, Botsford;
Q. What is that mill? A. That is called the Easty mill, And then a mile be.

low the town, Morrison has a very large mill that saws about 50,000,000 a year. It
sawed more that that this winter. His mil was burnt down but the fire took from
the furnace inside-his own furnace. He did not barn his sawdust at that time.
There is another mill below that half a mile. It is a continuous settlement along
there. They cart their sawdust and refuse out and burn it, the only mill on the
river that does not consume its sawdust and refuse is Gibson's. The sawdust from
the mill goes into the river by some concession that the Government here have made.
They have arranged to let it go into the river but ho burns his slabs and refuse right
along side of his mill, There are other small mills up the river but they are of no
account. As to the navigation of the river St, John there are several shoals in the
river where the dredge is at work every summer almost, They dug a obannel
through half a mile long and ton feet deep.

Q. Where is that? A. At Oromocto shoals. The bands that work on the boat
told me that two or three feet down they found as much sawdust as mud and earth all
mixed together. It comes in the spring of the year and lodges on the shoals. There
is a good deal of sediment there also and it lodges. That current is as strong as the
current of the Ottawa. It runs four or five miles anyway and last spring it ran at a
higher speed than that. These shoals are incroasing continually from al those
things accumulating there. It is ruining the fish in the river. That is my experience
of the past forty years. As to the increased rates of insurance they do not seem to
make any increase at St. John.
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Q. Has the salmon fishing decreased in the streams that run into the St. John ?
A. Yes. The streams where the saw mills are located are complotely ruined for
fishing. On the Nashwaak , where Gibson's mili is situated, which used to be a good
river for salmon, they are completely gone.

Q. The salmon used to 8pawn there, I believe ? A. Yes ; I have caught seventy
in a day right on my own shore, a little below Fredericton. We used to bave the
shad, the gaspereaux and the salmon and sturgeon in large quantities. Now they
are diminished very greatly. Most of the salmon now that we get are from the
north shore- the Baie des Chaleur and the Miramichi.

Q. But still they catch a good many in the harbor of St. John ? A. Yes, a con-
xiderable number and around in the bays, but so far as the obstruction of the River
St. John is concerned, it is a very serious thing, and if Gibson continues depositing
the sawdust and refuse in the river a few years longer without check, it will be worse.

Q. How long have you been engaged in the lumber and milling business on the
River St. John ? A. I am not in the milling business at al]. I have been in the
lumber business 60 years.

Q. On the River St. John ? A. On the liver St, John and its tributaries. I
have taken timber from opposite Quebec at the head of St. John 400 or 450 miles.

Q. You ought to be well acquainted with the navigation of the River St. John ?
A. I tell you the navigation of the river is very much impeded. Bars are forming
all the time from this material and the other stuff coming down the river.

CHARLES PROPER called and examined-
By Honorable Mr. Clemow:

Q. Where do you reside ? A. In Gloucester when at home.
Q. You are employed, I believe, by McLaughlin Bros., in Arnprior ? A. Yes, I

am building a steam mill for them.
Q. They have a steam mill and a water mill? A. They have.
Q. How do they dispose of their sawdust from the steam mill ? A. They utilize

their sawdust there for fuel.
Bu the Chairman:

Q. Does it make good fuel ? A. Yes.
Q. Do the boilers use all the fuel ? A. No, not all, the surplus is drawn away

in dump cars.
By Honorable Mr. Bots ford:

Q. Where is it deposited when carried away ? A. They deposit it où a low
spot of ground-a marsh.

By Honorable Mr. Haythorne:
Q. Ie that found to be an inconvenient and expensive process ? A. It is pretty

xpensive, still they do it; they are obliged to do it. They are making land with
it,--making a piling ground.

By Honorable Mr. Clemow:
Q. Have they not also a burner for the sawdust they do not use for the boilers ?

A. They burn the refuse from the lath mill and the buttings from the butting saw.
Q. Has there been any inerease in the insurance on their property owing to the

consumption of sawdust by burning? A. I do not know anything of that part of it;
I think not though.

Q. But they allow none of the refuse to go into the river? A. Not from the
Steam mill.

Q. How long has that steam mill been erected ? A. I think it is seven yeare
this summer.

Q. And there bas been no accident by fire or anything of that sort? A. NO.
By Mr. Christie:

Q. What do they do with the refuse from the water mills ? A. The sawdust
goes into the river.
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Q. They had a steam mill burned there, had they not ? A. Yes, that was some
years ago.

Q. When you speak of the sawdust being utilized as fuel, you mean sawdust for
driving the engines? A. Yes, they use it for heating the boilers.

Q. But it would not do for fuel for ordinary domestie purposes ? A. No, not
very well without it is put in some different shape.

Q. How far from the mill is the burner ? A. The burner itself is I think about
100 feet or thereabout. Then there is a tube from that which takes the smoke about
200 or 300 feet.

By the Chairman:
Q. Ras the mill plenty of ground about it ? A. Yes, they have plenty of spaoe.

It is down on the shore of the Chats Lake.
By Honorable Mr. Clemow:

Q. You built the mills owned by Grier & Co. ? A. Yes.
Q. Can you give us an idea of the arrangement you made there for disposing of

the sawdust? A. I made arrangements there so that the sawdust can be taken off
if it is required.

Q. Is that a water mill ? A. Yes.
Q. You made arrangements to convey the sawdust out of the mill instead of

allowing it to drop into the river? A. It is built in such a shape that the sawdust
can be carried out by putting in carriers.

Q. What is the capacity of that mill ? A. It ought to cut from seventy-eight
thousand to one hundred thousand feet a day.

Q. And by the way it is constructed, they can take away all the refuse and saw-
dust, and prevent it from going into the river ? A. Yes.

Q. There is no doubt about that? A. No. The carriers take out all the refuse
now-that is the edgings, slabs and shims and things of that kind ; but the sawdust
goes into the river.

Q. So that as far as that mili is concerned, there is no necessity for the sawdust
going into the river? A. No, not by putting in proper machinery.

By Mr. Christie :
Q. That mill was built quite recently? A. Last season.
Q. And built with that object? A. Yes, I got orders to build it with that objiect.
Q. It is not driven the same as other mills ? A. It is driven on the same prin-

ciple as a steam saw mill with a belt.
By Honorable Mr. Clemot:

Q. Do you know how Hurdman's mill is built ? A. I do not.
Q. Do you know anything about Eddy's new mill? A. I think they eau take

the sawdust ont of Eddy's too, it is a belt mill.
By Mr. Christie:

Q. It was built for that purpose? A. I do not know; it is a belt mill.
By Honorable Mr. Clemow:

Q, There is no difflculty however in constructing a mill so that they can dispose
of the sawdust iithout throwing it into the river? A. No.

By the Chairman :
Q. Would you state to the Committee whether it would be possible to convert

the existing mills at the Chaudière Falis into belt mills and supply appliances for the
removal of sawdust, just as the mills you have referred to ? A. It ean be done of,
course.

Q. Would it invoive much expense ? A. It would be a big expense.
Q. Rave you any idea how much ? You are a practical mill builder? A. I

work at it most of the time.
Q. Have you any idea thon what the expense would be in the case of any one

of those mille ? A. It would be about the same expense as building a new mill.
Of course they would have the building in their favor, and the frame if it is good,
but most of the rest of the machinery would be of no use
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Q. It would have to be new machinery? A. They would reguire different
wheols and a different rig altogether.

By Honorable Mr. Botsford:
Q. Do you say that can be doue without rebuilding a mill ? A. The frame

might do, but they have got to tear out everything they have in the bottom-water
wheels and everything and remodel it and build up piers.

Q What do you think would be the expense of changing a mill like Mr. Bron-
son's? A. That is pretty hard to get at.

By Mr. Christie:
Q. Would it not come up to $75,000 or $100,000 to change it into a belt mill ?

A. I presume it would.
Q. And in Booth's mil) it would cost the same thing? A. I think so.
Q. And Perley & Pattee's mill? A. About the same thing-875,000.

By the Chairman:
Q. You merely speak now from a rough estimate ? A. Yes.

By Honorable Mr. Clemow:
Q. With reference to the Bronson mill, was it not constructed recently with a

view to provide for the keeping of sawdust and refuse out of the river ? A. I could
not say.

CAPTAIN BowiE called and examined,
By Honorable Mr. Clemow :

Q. You have been a resident of Ottawa a long time? A. Yes, about twenty
seven years.

Q And you have been navigating the Ottawa continuously every season during
that time ? A. Yes.

Q. You know a good deal about the subject of our enquiry. Can you give us the
benefit of your experience, chiefly with reference to the navigation of the Ottawa ?
A. When I first came up the river here I was captain of the steamer " Phenix."
Then I never had any trouble whatever on the shoals. The water was deep enough
both in, high and low water at all seasons. After a few years, wheu the mill
refuse was going in, and slabs and edgings, they filled up most of the fronts of our
wharves, and at the looks here there was a large quantity of edgings, which are still
there. In the channel we find a great deal of sawdust. Of course, at this pitch of
the water, or at the time Mr. Mather took his soundings, which was in high water
and there was a strong current, it is not so apparent, but in September or October I
can stop the boat and bring up a volume of sawdust that would astonish you.

By Honorable Mr. Botsford:
Q. Was that in the channel? A. In the channel of the river. Of course, at this

season of the year, the strong current carries it away. At the locks here I was
sending a boat up to the exhibition grounds a year ago, and the captain came to tell
me ho could not get into the locks, though the boat was drawing enly four feet of
water. I told him to go back and work her in, ho did so, and spent several hours
working at the sawdust and finally got in. That was in September, during the
exhibition. She was coming up to convey passengers from the basin to the exhi-
bition grounds. She was a large steamer and filled the locks.

Q What part of the channel of the river is it that you can stir up the sawdust
with a steamer ? A. That is at Way's shoals.

Q. How far is that from the Cbaudière falls ? A. It is twelve or fourteen miles.
By Honorable Mr. Macdonald (B.C.) :

Q. What depth of water is there over it? A. Seven or eight foot. The Queen's
wharf, whbere we now lie, had at one time over 100 feet of water. I have seon the
"Peerless " take ton minutes to get to the wharf to tie up.

By the Chairman:
Q. And she draws how many feet of water ? A. She draws six feet. I have

,seen her ton minutes working backwards and forwards trying to get into the wharf,
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and I have seen the cabmen get hold of the springing lino and walk on the sawdust
between the vessel and the wharf. We used to lie in there in the winter with the
steamers, but we found the sawdust had so filled up the bay, that we have had to
leave the wharf and take the risk of the ice out in the stream.

Q. Did you not, at one time, lay up your steamers in Mackay's Bay ? A. Above
Mackay's Bay, in New Edinburgh Bay.

Q. Is there much risk of ice where you have to lie up ? A. Yes.
Q. The bays of the river are completely destroyed as winter quarters for

steamers ? A. Yes.
By Ronorable Mr. Clemow:

Q. Have you seen any of those explosions in the river that are spoken of by
other witnesses ? A. Yes, from L'Orignal to Ottawa.

Q. Have you found any inconvenience from them ? A. The odour arising from
them is not very pleasant round the steamer lying at a wharf. There is a strong,
gassy smell from them.

Q. Is it unwholesome ? A. I presume so.
Q. Some observations have been made here about vessels carrying smaller

cargoes in years gone by than they do at present. I suppose you can give the Com-
mittee an idea why it is so ? A. The vessels that carry double the quantity of
lumber now that they eid in former years have different bearings and different beams,
but they do not draw any more water. At that time, when you were steamboating,
and when I first came up the Ottawa you could not get a barge measuring over 90
feet through the Grenville Canal.

Q. Do you recollect in the early days about the fishing on this river ? A. I do
not recollect much about it.

By the Chairman ;
Q. What in your opinion will be the condition of the river at some future period,

,say ton or twenty years hence, if this practice of throwing in mill refuse is con-
tinued ? A. We would have no river at all.

Q. When the bays become filled, is it probable that the channel will also fill up ?
A. That is my impression, it nust fill. For instance, I.have paid particular attention
to Templeton wharf last fall. Below the wharf I can show any gentleman on the
Committee at any time during low water, where you will find a layer of sand 5 or 6
inches, thon a layer of sawdust 5 or 6 inches, then sand again, and so on continu-
.ously to the level of the original bottom of the river.

By Mr. Christie;
Q. You say you can find sawdust in the channel there at low water ? A. Yes.
Q. Is that sawdust not carried away when the water is high ? A. I presume

some of it must be carried away, but it cannot possibly be all carried away if it is
covered up with the silt that comes down from the small rivers.

Q. If soundings were made now in the channel in the high water, would yon be
able to find sawdust in the bottom ? A. 1 am not prepared to state that, but 1 pre-
sume you would.

Q. As a matter of fact you do not know? A. No, I have not tried it. In low
water is the time to judge, and find whether sawdust is deposited in the channel.
When the current is running six or seven miles an heur the sawdust is floating. I
can take you down now and turn up sawdust in the channel, but whether it is the
sawdust of former years or sawdust of the present year, I am not prepared to say.

Q. Would not a test at high water whon the current is swift be the best way to
determine whether the sawdust romains in the channel ? A. I think not, and I
will tell you why: In the low water there is always a certain amount of silt coming
down the smallor streams, particularly down the Gatineau and Blanche. At the
head of this shoal at the Blanche River there are two little outlets, therefore if in
low water this sand and gravel or silt coming down these streams it must settle
on that sawdust, because there is no current. It is almost dead water in Septeinber
and October on that shoal.

Q. The question is can you say whether the spring freshet does not carry away
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the sawdust which you find in the channel durirg the low water in the fall? A
I cannot answer that.

Q. So that you cannot say whether the sawdust does permanently fill up the
channel of the river ? A. There is no question about it, it in permanently filling Up

the channel of the river-encroaching upon the channel.
Q. Did you ever notice in the sawdust bank at McKay'e Bay where the current

strikes a body of sawdust there that it is out down clean ? A. Yes, but do you not
see this bas been piled up for years and as the water falls the eawdust must tumble
over from the top.

Q. At McKay's Bay, there is a deposit of sawdust where it strikes the channel,
is it just not as clean eut down as a ledge of rock ? A. It does not strike the channel
there, it is very deep water there.

Q. But there is a large deposit of sawdust there ? A. Yee, but I have not been
in to see it at all. It does not come near the channel at al]. We pass a long way
from it.

Q. You come pretty close to the shore in passing up by Rockliffe? A. You
see there are lots of logs in there, and the working of the current and the waves of
the steamer move these loge, and, of course, would cause the sawdust to fall.

Q. Just immediately before you get to McKay's Bay, as you come round the
point, you keep close to the shore ? A. No, we keep straight up some distance from
the shore. We are quite close to it at Rockliffe.

Q. Do you not keep by the shore a little when you come round the point at
McKay's Bay ? A . No, we come straight up; we do not come within hundreds of
yards of the sawdust shoal in McKay's J-ay.

Q. You never made an examination of those bars in the channel yonrself ? A.
No. I have stuck a pike pole into them.

Q. You know that these barges that navigate there draw 6 feet of water? A.
Yes, and I know they were all aground last fall below Rockliffe, at the point you
apeak of. The channel is altogether changed there. Formerly we had a good
channel there, but now the channel is close to Hillman's mille. The closer we
keep to the shore at Hillman's mill the botter. We have found out a new channel
in the low water last summer.

Q. The water comes down more violently now in the spring since the country
bas been denuded of the forest ? A. Yes, I think we get rid of the snow more
quickly...

Q. So that all the rivers running into the Ottawa, and the Ottawa itself, is sub-
ject now to beavier freshets and they come more suddenly? A. Yes.

Q. And these freshets bring down a larger quantily of debris than formerly ?
A. Certainly.

By Bonorable Mr. Clemow:
Q. The current is much stronger on top than below ? A. Yes, it is much

greater on top than in the bottom of the river.
Q. Therefore, the debris would be taken off by the heavier current ? A. Yes,

and might never strike the bottom at all.
By Mr. Christie:

Q. Do you know whether the place wbere the barges stuck last summer was a
sand bar or a sawdust bank ? A. It was sand and sawdust mixed-lots of sawdust.
We found this new channel last fall, near Hillman's mills, by accident, from the
fact that all the barges were aground in the channel-the barges of Mr. Bangs as
well as those of Mr. Murphy.

By Honorable Air. Clemow:
Q. Have you discovered any difficulty in mranaging your boilers from the saw-

dust? A. Yes, in going tbrough the sawdust we find that we bave to keep tWO
injectors in the boiler, and the engineer bas to work tbem by opening one and shut-
ting the other. The sawdust gets in and opens up the valves of the injection pipes
and bolde thtm there, ard the water runs out of the boiler. U he engineer attributes
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it to the sawdust. She gets bot occasionally, while lying at the wharf here par-
ticularly.

SYDNEY SMITH called and examined.
By Ronorable Mr. Clemow :

Q. You are a resident of Ottawa. A. Yes.
Q. And you are cotinected with the Rowing Club here ? A. Yes.
Q Do you know anything of this savdust question? A. No, only in relation

to boating. I have b9en connected with the Rowing Club for 20 years.
By the Chairman:

Q. Will you state what was the condition of the river when you knew it 20
years ago as compared with what it is now? A. It is very nearly the sanie now as
it was thon, as far as the sawdust is concerned. We suffered from refuse on top of
the water thon as we do now, but I do not know that it is an insurmountable obstacle
to boating. Of course we boat in open water and do not have occasion to go into
the bays to any great extent. The river certainly would be very much better for us
if the sawdust were not thrown into it and did not accumulate in the bays. We
sometimes suffer inconvenience at the boat house, which is situated in thle bay at the
mouth of the lock. We find there someti mes, when the wind prevails for the north-
west, that it is very difficult to get out. The sawdust floats in in large quantities
and makes it difficult to take a boat through it.

By Honorable Mr. Clemow;
Q. Do your boats ever sustain any injury by coming in contact with floating

mill refuse ? A. W suffered damage more from stray sawlogs and stumps and
things of that kind.

Q. Do you suffer any from mill refuse ? A. Yes, to some extent f rom mill refuse.
Q. I have been told that some of your boats have been damaged and broken by

slabs ? A. They have not been broken from that cause. We have come in contact
with sawlogs and stumps, and oars have been broken, and some of the valuable rac.
ing boats have been damaged in that way.

By Mr. Christie :
Q. When the sawdust blows into the bay here, a change of wind will take it

out again into the channel ? A. Certainly; we do not suffer great inconvenience at
all times.

Mr. CHRsTIE states to the Committee that he has two more important witnesses
whose evidence is necessary to complete the case for the lumbermen, and asks that
the Comnittee postpone their report until they are heard. If further evidence
were taken the lumbermen would be in a position to show that the navigation of the
river was not at all injured by the sawdust going into the river. H1e asked that the
Committee should take a note of his request that the mill owners desire to give
further evidence before the Committee report to the louse.
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