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THE

CANADIAN NATURALIST

AND

@uarterly Fowenal of Sreience,

NOTES ON A JOURNEY THROUGH THE NORTH-
WEST TERRITORY, FROM MANITOBA TO ROCKY
MOUNTAIN HOUSE.*

By A. R. C. Senwyy, F.G.S
Dircetor of the Geological Survey of Canada.

Having during the past summer made a rapid journey through
a very considerable portion of the north-western territories of the
Dominion, I thought it would perhaps be interesting to the So-
ciety to hear a brief account of how we travelled, and what we
met with in those distant and as yet but little explored regions.
If in relating my experiences I should refer to matters with
which doubtless many members are already familiar, either from
personal experience or from having read the narratives of pre-
vious travellers in the same region, my excuse must be that with-
out doing so, I should probably have little if anything to relate
which has not been dwelt upon and described, either by Palli-
ser, Heetor, Blakiston, Bourgeau, Hind, Milton and Cheadle,
Butler, Ross or Grant, and is consequently more or less known
to all who bave read the interesting and detailed narratives which
have been published by these travellers in the north-west.

The explorer of these vast western regions, so appropriately
designated by Captain Butler The Great Lone Land, leaves
behind him hotels, railroads and stages, as well as all other ordi-
nary facilitics for travel. He is thrown entirely on his own re-
sources ; and therefore before starting has to provide himself with
everything requisite for the subsistence, transport and shelter of.
himself and his companions during the entire journey.

* Read before the Natural History Society, Jan. 26th, 1874,
Vou. VII, N No. 4,
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The staple articles of food in general use by voyageurs, and
hunters and travellers in the North West, are psmmican, flour,
tea and sugar. Persons, like ourselves, starting from civilized
life, generally provide themselves in addition with a moderate
supply of pork, ham, or bacon, and a few other luxuries, and for
some days, espeeially when prairie chickens or ducks are abundant,
look with disdain, not to say disgust, upon the »ichét and rubei-
boo. After a few wecks, however, the fecling wears off, and
pemmican, richét and rubeiboo, varied by dried buffalo meat,
boiled, arceaten not only without & murmur but with keen appe-
tite, at breakfast, dinner and supper; and I have even seen these
dishes selected in preference to roast duck or prairie chicken or
fried pork, ham or bacon, by persons who, on starting, declared
that nothing short of absolute starvation would ever induce them
to make a meal on pemmican.

Captain Butler, who was evidently not an admirer of pemmican,
thus deseribes it: “Pemmican, the favorite food of the Indian
and the half-breed voyugeur, can be made from the flesh of any
animal, but it is nearly altogether composed of buffalo meat: the
meat is first cut into slices, then dried either by fire or in the sun,
and then pounded or beaten out into a thick flaky substance; in
this state it is put into a large bag made from the hide of the
animal, the dry pulp being soldered down into a hard, solid
mass, by melted fat being poured over it—the quantity of fat is
nearly half the total weight, forty pounds of fut going to fifty
pounds of ‘beat meat’; the best pemmican generally has added
to it ten pounds of berries and sugar, the whole composition
forming the most solid description of food that man can make.
If any person should feel inclined to ask, ¢ What does pemmican
taste like?’ I can only reply.‘Like pemmican.’ There is
nothing else in the world that bears to it the slightest resem-
blance. Can I say anything that will give an idea of its sufficing
quality? yes, I think T can. A dog that will eat from four to
six pounds of raw fish a day when sleighing, will only devour
two pounds of pemmican, if he be fed upon that food; yet I
have scen Indians and half-breeds eat four pounds of it in a
single day. Pemmican can be prepared in many ways, and it is
not easy to decide which method is the least objectionable. There
is rubeiboo and richdt, and pemmican plain and pemmican raw,
this last method being the one most in vogue amongst voyageurs,
but the richdt, to_me, seemed the best; mixed with a little flour
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and fried in a pan, pemmican in this form can be eaten, provided
the appetite be sharp and there is nothing else to be had; this
last consideration is however of importance.”

I do not altogether agree with Capt. Butler in his estimate of
pemmiean, and for my own part, I never disliked it and eould
-always make a hearty meal off it, and for voyaging it certainly
has very great advantages not possessed by any other deseription
-of food.

The land transport of licavy goods, throughout the country
westward from Red River to the Rocky Mountains, is effected with
«carts drawn by single horses or oxen. They usually carry from
six to eight hundred pounds, or sometimes less, aceording to the
Iength of the journey and the rate at which it is intended to.
travel ; twenty to thirty smiles is an average day’s journey.
These carts, known as Red River carts, are exceedingly rough
and clumsy looking vehieles, with wheels 53 to 6 feet in diameter.
“‘They are built entirely of wood, oak, ash and birch, and cost
when new from fifteen to twenty dollars. Notwithstanding their
appearance, however, they are, from the absence of iron in their
construction, wonderfully light; this, together with the facility
from the same cause with which they can be repaired, renders
them very suitable for the country and for the work required of
them. If an asle breaks or otherwise fails it ecan be quickly re-
placed : an oak or birch log of the required size, an axe, an aunger
and a drawing knife being all the tools and materials required
for the purpose. From the rough character of some of the
tracks, this aceident is of such common occurence that when
travelling on the prairie where no timber can be had, it is cus-
tomary to carry suitable pieces of wood for replacing them shing
to the side of cach cart. Another advantage which these carts
possess, is that with the aid of a waterproof tarpaulin or a buffalo
hide they are readily converted intc serviceable rafts, and are
often used in this way for floating goods and passengers in safety
over any unbridged, deep or swollen streams which have to be
crossed. Besides the carts described, the light express waggon is
gradually cbming into use in the North West, but for expedition
and comfort in crossing the plains, the buck-board is decidedly to
be preferred to any other vebicle, and is much less fatiguing to both
man and horse than the saddle. Connected with the means of
transport I must not omit to say a few words about Shaganappi.
Shaganappi is & most valuable institution, and must on no ae-
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count be overlooked in.the outfit of a prairic traveller. The-
word is Indian, and I believe really signifies line, rope or cord of
any kind ; it is, however, commonly used by voyageurs to desig-
nate dressed and smoked moose-skin, which on the plains serves
for almost every purpose, for which, under ordinary circumstan~
ces, cither string, cord, line, rope, nails, cloth or leather would be
used. Hobbles, tether-ropes, whip-thongs, boot-laces, and moe-
cassing are made of it; harness, saddles, bridles, carts, tents and
clothes are repaired with it; and it‘may be regarded as the sine
qua non of the voyageur, and only second in importance to pem--
mican itself.

The general use of the Red River cart for the inland trans-
port is, I believe, only of comparatively recent date, and even now
is confined to the open country bordering the great valleys of the
two Saskatchewans, the Qu’Appelle and the Assiniboine Rivers.
Beyond these limits, in the mountains where there are no navi-
gable waters, and in the thick woods where there are no cart
roads, everything is transported by pack animals. Formerly, be-
fore the opening up of the Red River and the Lake Superior
routes, and when the whole trade of the country was carried on-
by the Hudson’s Bay Company, imports and exports of all kinds
were transported by water in cunoes or boats via Hudson’s Bay;
the distributing and receiving depots being York for the western
district, and Albany, Moose and Fort Rupert on James’ Bay for
the eastern districts.

The boats in general use on ali the large inland waters forr
voyaging and freighting purposes arc known as Hudson’s Bay
batteaux, full and half size. The full sized batteau is a staunch
and commodious, though rather clumsy looking craft, of the fol.
lowing dimensions: keel, 30 ft; over all, 42 ft., giving an equal
shear to both ends, which are sharp as in a whale-boat; beam,
9-9% feet, with a depth amidships of about 8 feet. For river
navigation they are steered by a long sweep-oar passed through a
ring bolted to the side of the projecting upper end of the stern
post, and are usually propelled by five, six or eight heavy pine
oars. When under sail a rudder is shipped, and they are rigged
with a large, nearly square lug-sail: they draw about two feet
when loaded with from 23} to 3 tons, besides crew and equipment.
Before the wind, they sail well and easily, and when properly
handled, going at 2 speed of from eight to ten miles an hour, sel-
dom take in water, even in very heavy seas, such as are fre-
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-quently encountered on Lake Winnipeg. Such boats are, of course,
not adapted for beating against a head wind, and with a side
wind also they make considerable lec-way. They are, however,
admirably suaited for the mixed river and lake navigation for
which they are designed. The voyageurs, occasionaly Indians,
but mostly ecither French, Scoteh or Bnglish half-breeds, pull a
long steady stroke, averaging 19 per minute, always rising from
their seats at cach stroke. Every 20-25 minutes they cease pull-
ing, lay in their oars, and light their pipes, The smoke occupies
from 8-10 minutes, and during the interval the boat cither drifts
with the current, or, in still water, comes to a stand. So regular
is this practice that the smolke is used as a measure of distante,
and the guide will often tell you it's so many smokes to any point,
the distance to which you may have oceasion to enquire about.

My expedition last summer, was performed, the outward jour-
ney by land and the homeward journey by water transport.
And, all things considered, T have arrived at the conclusion that
for exploration purposes the latter mode of travelling is to be
_preferred, as being the cheapest, the most expeditious and the most
-comfortable, as well as affording better opportunities for observa-
tion and for the collection and preservation of specimens.

On the afternoon of the 25th of July, all our preparations being
-completed, we left Fort Gurry or Winnipeg, the capital of the
Provioce of Manitoba, situated at the confluence of - the Assini-
‘boine and Red. Rivers,—latitude 49° 52’ north, and longitude
96° 50" west—and in 49 days, or on the 12th of September, I
reached Rocky Mountain House, situated on the upper waters of
the Saskatchewan—Ilatitude 51°20' north and longitude 115° 10
west. According to the measurements of the route which I made
by means of an odometer attached to the cart wheel, the distance
travelled was 1,056 miles. Stoppages and detentions from various
causes during the journey amounted to nine days in all, five days
on which we did not move camp, and eight on which we travelled
for only half the day. We therefore averaged 261 miles per day,
to do which, without fresh horses and seldom travelling at more
than a walk, necessitated early starting and late camping, so that
we were rarely less than ten hours on the road. My own party
consisted of six persons besides myself, two of whom were
thoroughly experienced half-breed voyageurs who spoke English
and Freuch as well as the Chippeway and Cree Indian languages.
"Travelling with us as far as Edmonton were two English gentle-
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men and their servants, so that our whole party numbered eleven
persons,  For the transport of this party, together with all neces-
sary—and sowme very unnecessary—Dbaggage and supplies, we had:
seven Red River carts, three of them belonging to our fellow tra-
vellers, one buck-board and sixteen horses, or Red River ponies.
These were used either for saddle or harness, as occasion re-
quired, and four or six of them were left to run loose, as spare-
horses, 8o that each horse, as a rule, would not be worked for-
more than half the day’s journey, by which means, although tra-
velling almost every day for eight, nine or ten hours, all the-
horses had time enough to feed and rest, and sore backs, sore
shoulders and knocked-up horses, together with the delays and.
troubles so commonly resulting from these causes on. a long jour-
ney, were entirely avoided.

During the whole journey we were favourcd with rcmarkably
fine weather. On the outward trip we werc detained only one
whole day by rain, and half a day only from the same cause on the
homeward trip. We had a few wet nights, and snow fell on two-
or three days between the 11th and the 30th of September. The
first frost was experienced on the 4th ot September when the ther-
mometer at 4 a.m. registered 28° Falrenheit. On the 6th, at
6 a.m. it registered 26°. The next frost occwrrcd on the 11th of
September, the thermometer falling during the night to 20°;
and on the 23d of September the thermometer again registered
122 degrees of frost. Thence forwurd, fiosty nights were of
pretty frequent occurrence, and on the 29th of October the steam-
boats on the Red River were all frozen in.  These, as I was in-
formed, unusually early frosts, injured mauny if not all of the
wheat crops on the upper Saskatchewan, and also some of the-
potatoes that were still in the ground.

We met with no hair-breadth escapes, no startling incidents,
and no accidents or casualties of any kind worth recording, nox
did we experience any trouble or unnoyance from the various
parties of Indians we feli in with on the road. The only real
trouble which we experienced was occasioned by mosquitoes and.
other flies, black-flies and sand-flies. I have seen and felt the
anunoying attacks of these pests in various parts of the world ; the
valleys of the Columbia and Fraser Rivers are noted for them, and.

- X used to think they could not be much worse than they are in.
Australia and in various parts of Eastern Canada, but if any one
desires to know what mosquitoes and black-flies really can be, I
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can only say cross the Saskatchewan plains in August. Even the
sharp frosts of September, though they lessened the activity of the
mosquitoes, had no apparent effect upon that of the black-flies;
directly the sun rose, even though the ground was covered with
snow, they were as virulent as in the hottest day in summer;
and I was credibly informed that horses have frequently died
from the result of their attacks; there is no doubt that they suf-
fer frightfully from this cause, and if measures are not taken to
protect them, rapidly become so poor and weak as to be unable to
travel.

Not many years ago, the region we traversed was swarming
with buffaloes; now their skulls whitening on the plain, and the
deep worn and grass-grown tracks which traverse the prairies in
all directions are the only evidence of their former existence.
Not a single buffalo was seen during the journey, and very little
large game of any kind,—only a few antelopes or cabri, one
monse and one red deer. Foxes, wolves, badgers, skunks, minks -
and beavers were seen or heard occasionally. Muskrats are very
abnndant and swarm in the delta of the Saskatchewan. The
officer in charge at Cumberland House informed me that he had
last year collected und sent away 240,000 skios of these animals.
On the prairies, the little gopher or ground squirrel is almost
equally abundant. It is about the same size as the Canadian
chipmunk, and its habits appear to be similar to those of the
prairie-dog of the southern prairies. Like them, they live in eolo-
nies underground on the open treeless prairies, and are generally
seen sitting erect and motionless on their hind guarters either
perched on the hillocks or in the grass near their burrows into.
which they quickly disappear at the least alarm. Their skin is
of no value, and, except foxes, they have few enemies to contend
with in the ‘struggle for life” Moles, judging from the large
earth-mounds thrown up by them over extensive areas, though
we did not see any, must be almost as numercus as the gophers.
The moles seem invariably to select the tracts of deep, rich, black
soil, and the gophers and badgers the intervening dry, sandy and
gravelly ridges, so that between them the greater part of the sur-
face is more or less burrowed, ridged and furrowed; and where
this is the case, the prairic, which would otherwise be as smooth
and even as a lawn, becomes not only exceedingly rough and
unpleasant to travel over on wheels, but also very dangerous to.
horsemen, and often fatal to the wooden cart axles.
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Of feathered game we could always procure whi'e on the plains
as much as we required. From Red River to Rocky Mountain
House, prairie chickens abound; ducks of various kinds swarm
upon nearly all the lakes and pools, and geese are frequently
seen, especially on the saline lakes. The geese are however not
easily approached, and without n good dog to bring them out of
the water, neither geese nor ducks when shot can be secured, ex-
cept by wading through the broad belt of mud and high reeds by
which vearly all the lakes are more or less encompassed.  Cranes,
bitterns, plovers, sand-pipers, snipc and other waders, as well as
pigeous, black-birds, larks and a number of other small birds are
plentitul on the praiz’es or in the swamps, or along the river val-
leys, and crows and several kinds of hawks are also very common.
On our passage down the river in September and October, large
flocks of wavy’s, grey, and black and white gecse, and of the large
blue cranes, were frequently scen fiying southward, generally at a
great height; a few wild swans and pelicans were also seen pass-
ing in-the same direetion. Between Fort Pitt and to near the
Elbow of the North Branch, a good many magpies were seen
along the river, but none were obse ved elsewhere. I am told
that these birds are very common on parts of the Qu’Appelle
River and of the South Saskatehewan, but I believe they are not
met with castward of Red River. West of Cumberland or Pine
Island Lake, where the Saskatchewan spreads out into a vast
swampy delta, numbers of large white owls were observed sit-
ting perfectly motionless, perched either on boulders or snags, or
on some of the many small patches of bare sand just appearing
above the level of the surrounding waste of water and swamp
which was here seen stretching on all sides, as far as the eye
cauld reach.

There are very few fishes of any deseription in the Saskatche-
wan above its confluence with the South Branch, but from Fort
a la Corne downwards to Lake Winnipeg, sturgeon, white-fish
and other excellent varieties are abundant. So far as 1 could as-
certain there are no fishes at all in any of the numberless lakes
and pools on the prairies between Red River and Carlton. West
and north-west of Carlton and Edmonton, however, and in most
of the lakes, many of them of large size, along the water-shed
betwecn the MacKenzie and the Saskatchewan, white-fish are
said to abound. Jack Fish Lake and Lake St. Ann are two of

these lakes in which they are annually caught in large numbers.
X 4
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Many of the lakes which we passed between Fort Fllice and
Carlton, especially some of those in the Touchwood Hills, seem
to be as well suited for fish as others do where they abound,
-and the cause of their partial and irregular distribution in
‘the country is not very apparent, though perhaps a careful
‘investigation of the character of the waters in the different lakes
"would afford a satisfactory explanation of the circumstance, West-
-ward from the summit of the ascent to the second prairie steppe
«of Palliser, the eastern slope of which forins the long range of low
hills extending from the Pembiva Mountains to the Basquia Hills
near Cumberland House, and including the Riding, Duck and
Porcupine Mountains, the country on the route which we travell-
<d, especially after crossing the Assiniboine River at Fort Eillice,
is generally undulating or rolling, and often hilly: some of the
hills rise to from 200-300 feet, and occasionally to as much as
400 feet above the general level of the prairie, and afford. from
their summits extensive views of the surrounding country which
everywhere presents a park-like aspect ; belts, patches and clumps
of woodland with intervening grassy meadows, or wide stretches of
open prairie interspersed with countless lakes and pools, are seen
-on all sides, while the wonderful variety and beauty of the flower-
ing plants, roses, lillies, gentians, lark-spur, a beantiful purple,-
aromatic mint like plant, buffalo-root, varieties of sunflowers and
ahost of others, lend an additional charm to the beauties of this pic-
turesquely lovely landscape.

The ridges, which do not appear to maintain any constant
direction or parallelism, as well as the hills, are all covered
with drift sand and gravel, and scattered over them, resting’
on their flanks and summits, or partially imbedded in the:
soil, are numbers of angular ice-borne boulders or rock masses
-of enormous dimensions, consisting of limestone, granite,
gaeiss, mica schist and other metamorphic rocks. Absolutely’
level and open plains constitute but a small proportion of
the total area of the region, while by far the larger part of it
may be described as a vast billowy plain without either deep val-
leys or prominvent hills. Besides the lakes which have streams
eonstantly flowing out of them, and which all contain fresh water,
there are others, far more numerous, holding water of almost
every degree of saltness. Some of these saline lakes are as much
a8 three, four or five miles in length and often from one to two
mjles wide. They occur either in isolated, irregular basin-
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shaped hollows, or forming chains of lakes in broad, flat, valley-
like depressions, often extending many miles, but closed in on all

sides by rounded, drift-covered hills with grassy slopes. When

occurring in this manner, the lowest lake in the valley receives.
the drainage of the others, and I observed in all such cases, that:
while the water of the uppermost lake would be either quite
fresh or only very slightly saline, that in the lowest lake of the
chain would be intensely salt and bitter. This peculiarity may
also often be observed as regards isolated lakes near each other
situated at different altitudes, and the traveller seeking good water-
should always look for it in those pools or lakes which occupy the
most elevated positions, because the water in them is supplied by

rain and snow alone, and not by drainagé and percolation from

higher levels. Al the old voyageurs and traders in the country
state that good water was formerly much more plentiful on the:
prairies than it is now, and in the course of our journey numbers

of places were pointed out to me as the sites of pools or lakes,

formerly holding fresh water at all scasons, which are now only
irregular shaped, flat-bottomed, dry depressions, clothed with a
growth of long, coarse grass, and surrounded with a fringe of low
willow bushes or banks of sand and gravel. This drying up of”
the country has been ascribed to various causes, but is generally
supposed to be connected with the gradual destruction of the
forests over large areas by fires. Whatever the effects may be of
these destructive conflagrations in reference to the water supply
of the region, there is no doubt that at different times almost
every square mile of the country between Red River and the
Rocky Mountains hasbeen subjected to them, and that hundreds
of miles of forest have thus been converted into wide and almost
treeless expanses of praivie. And there is little room for doubt-

ing that the tendency of this would be to gradually diminish the
rain fall.

The second and third prairie steppes, from Fort Ellice to Rocky
Mountain House, may be said to be absolutely denuded of good
timber. Between the Assiniboine and the English River, 120
miles west of Carlton, or for a total distance of 400 miles, neither
oak, ash, elm, birch, spruce or pine trees were scen, and even the
poplars are of small size, and suited for little else than firewood.
Around the Little Touchwood Hiils Fort, there is a small ex-
tent of forest, in which the largest poplar trees attain a diameter
of two feet, and in the same district there are also some fair-

s
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sized white hirch trees. On the English River, and thence
westward, both along the banks of the Saskatehewan and of the
northern tributaries, spruee, pine and tamarack of small size are-
tolerably abundant. Along the river, above Edmonton, large
spruce timber is plentiful and is annually cut in considerable.
quantities, and floated down the river for the supply of the posts'
and settlements below, as far as Carlton.

The greatest extent of uniformly rich soil in all this vast region
iscertainly to ve found on the first prairie steppe, which stretches
in an almost level plain westward from Red River for about
cighty miles to the base of the hills already mentioned as extend-
ing from Pembiva, in a northerly direction to near Cumber-
land Lake on the Saskatehewan. Its lesser elevation, probably
in no purt cxceeding T50 feet above sca-level, renders it still
more favorable for the cultivation of wheat and other products
liable to injury by carly and late frosts. The general luxuriance
of the vegetation, however, both on the second and third steppes,
over many hundreds of miles, at heights varying from 1,500 to
2,500 feet, amply testifies to the exceeding richuess and fertility
of the soil. Iven on the hills and ridges where for the most
part somewhat lighter and shallower soil prevails, and which
might not be well suited for cultivation, there s, with few escep-
tions, an abuandant growth of the most nutritious grasses and
herbs, on which all kinds of cattle thrive admirably; while in the
low lying flats apd swamp beds an abundaut supply of the finest
hay can readily be sccured for winter fodder in case of need-
At present there are very few cattle in the country, and it is cus-
tomary to house them und feed them on hay during the winter,
the prevailing belief being that they cannot otherwise survive.
There is, however, every reasen to believe that this is 2 mistake »
and that if a hardy race of cattle, suitable to the climate, were
introduced, they would speedily become acclimated, and not only
be able to survive, but that they would thrive through the win-.
ter without the aid of artificial feeding and shelter; and if so,.
vast herds might soon be reared on these rich and boundless pas~
tures, reanimating the now deseried feeding grounds of the buf-
falo, and not only becoming 2 source of large profit to the scttler,
but also affordiag a ready and cheap means of providing for the.
Indians, who are now frequently reduced to the verge of starva-.
tion, owing to the aunually increasing scarcity of the buffulo, upom.
which they axe at present entirely dependent.
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I took some trouble to enquire into this subject, and though I
found the prevalent belief to be as T Fave stated, yet I was in-
formed of several instances of cattle having been lost in the fall,
and, in every case, they had not only survived but had been re-
covered in excellent condition in the following spring.

Such fuets speak for themselves: but in any case the question
is one of such immense importance to the country, that it scems
to me to he well deserving the consideration of the Government
‘whether it would not be advisable to devote 2 sum of money for
‘the purpose of practically and thoroughly testing it. The threat-
ened and much dreaded Indian trouble in the North-West is, in
reality, simply a question of food; and if this experiment proved
successful, it would eertainly be the easiest possible means which
could be adopted to overcome it. Intoxicated or hungry Indians
are dungerous animals, and in this respect they do not differ
auch from their more civilized white brethern. Remove the
causes which produce the intoxication and the hunger, with
which they are now periodically aflicted, and I venture to say
that very little trouble would be experienced i dealing wi.h the
Indians. To convert the plain Indians into tillers of the soil
might never be accomplished, but to induce them to undertake
pastoral pursuits, would, I conceive, not be attended with similar
difficulties. At all eveats, the experiment is worth a trial; and
may, I think, be said to offer a fair probability of success, if
carried out with intelligence and energy.

With the exception of the limited extent of land which is cul-
tivated at the Hudson’s By posts and at the various Mission
stations, no cultivation hus yet been undertaken on cither of the
higher prairie levels. We saw abundant proof, however, at Pitt,
Victoria, Edmonton and Prince Albert, of the fitness of the soil
and climate for the growth of cereals and of all kinds of vegetables
which can be successfully grown elsewhere under similar condi-
tions of clevation aund climate. It would be impossible in any
other part of the world to find finer barley, wheat, potatocs, tur-
uips, carrots, onions and cabbages than those we saw growing at
WVictoria and at the St. Albert R. C. Mission station near Edmon-
ton. Kven at Rocky Mountzin House, a hundred miles nearer
the mountains, and according to my observataions 3,432 ft.
above the sea, barley, potatoes, turnips and onions were briug
growa suceassfully, while on the farm of Mr. McKenzie, 62 miles
sxest of Tort Garry, the crops, which included wheat, barley,
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oats, rye, peas, beans (French and broad), potatoes, onions, car-
rots, swedes, turnips, mangolds, cabbages and timothy grass, would,
I believe, compare favourably with the best crops of the same-
description, "grown on the highest cultivated farms in any part of”
Canada or even in Britain. The returns given me by Mr. McKenzie
of the following crops were, per acre, wheat, 30-40 bushels, oats,
50 bushels, barley, 35-40 bushels, potatoes 300-400 bushels, tur-
nips, 600-700, and peas, 20-25. Mr. McKenzie has 40 acres
under cultivation, and no better or more practical illustration,
could be desired than is afforded by this farm, of what the soil
of these magnificent prairie lands is capable of when cultivated
with intelligence and enterprise.

I now propose to make some brief remarks in conneetion with
the incidents of our homeward journey, and upon the facts which
were ebserved relating to the general character of the valley of”
the Baskatchewan and to the geological features displayed along
its course. The homeward journey or voyage, which, as I have
already stated, was performed entirely by water, was commenced
on the 13th September from Rocky Mountain House and termi-
nated at Fort Garry on the 2nd of October. During this inter-
val we accomplished about eleven hundred miles of river, and
three hundred miles of lake navigation; from Rocky Mountain
House to Carlton in a halfsized, and from Carlton to TFort.
Garry in a full-sized, Hudson Bay batteau. Between Edmonton.
and Carlton, a distance by the river of about 400 miles, our party-
consisted of only five persons besides myself, and as none of the
party had ever before descended the river, we had to find cur
way as best we could through the dangers and difficultics of the-
navigation, consisting of intricate channels, sand banks, shoals and
rapids, none of which are, however, of a very formidable nature.
Four of the pariy worked at the oars, the fifth took the helm, and
I acted as bowsman, and by noting the bearing and distances of”
cvery bend, succeeded in making a tolerably accurate plan of the
course of the river, sketehing it in my note book to seale as we
went along. Sometimes we were tempted by the prospect of a
more direct course, to leave the main channel, and in almost
every instance were landed on shoals or sand-bars, obliging us to-
retrace our steps at the expense of mueh laborious pulling, and
poling against the current. Notwithstanding these mishaps, how-
ever, we made a prosperous and tolerably rapid passage, reaching
Carlton on the thirteenth day after our departure from Edmon--
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‘ton, and thus averaging considerably more than thirty miles per
day, the time we were actually travelling being only eleven and a
half days  On amiving at Carlton, we found that a tull-sized
batteau, well equipped and manned by five experienced half breed
and Indian voyageurs, had just arrived with ‘pieces’, i. e. goods,
from Cumberland IHouse, and would be starting on the return
voyage on the following afternoon. I at once arranged with Mr.
‘Clarke, the Hudson’s Bay officer in charge at Carlton, to allow
our party to proceed down the river in the boat. The same
boat, but with three different crews, subsequently carried us the
whole way to Fort Garry, a distanee by Lake Winnipeg and Red
River of about eight hundred miles, and the termination of our
Journey, which by land and water had extended over about 2,400
ailes, performed in cighty-two days of actual travel, or, includ-
ing stoppages and detentions, in pincty-three days, without the
aid of stages, steamboats or railroads.

Onee dering the voyage we narrowly escaped encountering an
accident, which would certainly have heen exceedingly unplea-
sant, and might even have endangered the lives of the party.
“This occurred during our traverse of Lake Winnipeg, on the
evening of the 17th of October, when a violent gale overtook us
while we were running for a group of islands far out on the lake.
We did not succeed in reaching these till long after dark, and as
they were quite unknown to any of our crew, the landing on
them in safety in a dwk night with 2 heavy gale blow-
ing and a corresponding sea, became a somewhat difficult and
Pazardous undertaking; but it had to be attempted, so running
between two of them we neared the shore of the one which looked
most promising, and rounding a stony point on which the breakers
were dashing with tremendous foree, we fortunately succeeded
in gaining a small sheltered cove with a sandy beach of ouly a
few yards in estent. Xad we missed this cove and been blown
off the shore, we must almost certainly have gone upon the rocks,
and our boat been dashed to pieces.

Starting from Rocky Mountain House, lat. 52° 20’ north, and
Jong. 115° 10" west, the North Saskatchewan River ruus in a gene-
T2l north-casterly direction till it reaches a point about 90 miles
‘below Edmonton in lat. 54° 10 noxth, long. 111°30" west; it then
sweeps gradually round to the south-east, on which course it
Tuns with many minor hends, till it reaches ¢ The Elbow,” lat.
“52°20’ north, and longitude 107° west. At this point, as the
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pame implies, & sharp bend oceurs, again giving it a general
north-casterly course, which it maintains to the vicinity of
Cumberland Lake, where it a second time reaches the latitude
of 542 north between the 101st and 103rd degrees of west longi-
tude, thence a comparatively short south-easterly course of about
one hundred miles, carries it to its mouth in Lake Winnipeg,
while the three upper sections above described, have a nearly
equal length of about 300 miles cach. Iu this great distance of
more than eleven hundred miles, as might be expected, the cha-
racter of the country bordering the river exhibits considerable
diversity. The most prominent features, however, may be sum-
marised in the three words praivie, swamp, forest, and we may
add vast, boundless, immense, illimitable, and yet scarcely convey
an adequate idea of their greatness.

The rapidity with which we were obliged to travel through
this vast region in order to escape being overtaken by winter
was & matter which I regretted exceedingly, asno time was af-
forded for anything like minute investigation, or for the collec-
tion of specimens; and such notes as I was able to make upon
the geology of the country ave the result of observations of the
most hurried deseription, and will probably add very little to the
information which has already been supplied by the labours of
Dr. Hector in his admirabie sketch of the geological structure of
the region published in the Journal of the Geological Society
(Vol. XVII-1861) and which is the result of observations ex-
tending over a period of nearly four years. I have already men-
tioned the prevalence of drift-covered hills and ridges, strewn
with large, ice-borne boulders. From Fort Garry westward, on
the route we travelled, no rock exposures were seen till within a
few miles of Edmonton. An universal mautle of drift-sand, clay
and gravel are spread over the face of the country but gradually
diminishes in thickaess towards the higher levels, though even
where the drift is thin, the rocks are still concealed by a deep,
rich, black soil. Without doubt, however, interesting exposures
of the underlying strata might be found if sought for in the banks
of some of the numerous creek valleys which we crossed between
Carlton and Edmonton runping from the high plain towards the
river, but which, on the present occasion, we could not stop to
esamine.

In connection with the distribution of the materials forming
the drift some noteworthy facts were observed. Blocks, and often
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enormous rock-masses of Silurian limestone holding characteris-
tic fossils are widely and abundantly distributed over the first:
and second prairie steppes. The ascent to the third prarie level
which has an average elevation of from 1,900-2000 ft. above the
sea, commences it the Thickwood Hills, 20 miles west of Cartlon:
and on it the limestone boulders do not appear to have reached.
further west than the longitude of Fort Pitt, and between Pitt
and Edmonton not a single boulder of limestone was observed
either along the Saskatchewan River or on the plains. On the
Saskatchewan above the the confluence of the Brazeau—a large
tributary coming in from the west about mid way between Rocky
Mountain House and Edmonton-—there' are no boulders, and
very few pebbles of either granite gneiss or mica schist. At
Rocky Mountain House the pebbles and boulders in the drift
which is there seen in contact withithe coal-bearing rocks, as well
as those seen along the river bed are nearly all of cither coal
measure sandstone or conglomerate, or of varicties of hard
quartzose and siliceous rocks, and though I searched carefully, I
did not succeed in finding any of a granitoid or gneisie charac-
ter.  Small pebbles of grey and whitey-brown limestones holding:
fossils, but too fragmentary for determination, were also
observed, but by far the larger proportion of the pebbles and
boulders in the river at Rocky Mountain House, are composed
of the hard siliccous rocks already mentioned, and many of”
these arc traversed by cylindrical forms, having all the appear-
ance of the Scolithus of the Potsdam sandstone formation. It
may ‘further be stated that along with the disappearance in.
ascending the river of vhe boulders of granitic, gneissic and
micaceous rocks, the auriferous character of the drifts likewise
dies out, and I was credibly informed that no gold could be
found on the North Saskatchewan above Rocky Mountain House,
though it had frequently been prospected for by experienced
miners. The first gold washings which we saw in descending
the river were rather more than forty miles below tho mouth of
the Brazeau, and thenee to Edmonton, and for some miles fur-
ther down, more or less gold has been found on the bars and in:
the river banks, but always in a very finely divided state, shewing
evidence of having been transported from afar. Even as low
down as Carlton, gold can, I believe, be found, though not in

uantities sufficient to pay for working. On the South Saskat-
chewan, at the crossing place about twenty miles S.E. of Carlton,.
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I washed out a few minute speeks of gold from the gravel in the
bed of the river, small red garnets and magnetic iron sand, con- -
stituting the bulk of the residue in the pannings. It would thus
appear that the gold of she Saskatchewan has not been derived
trom the mountains at its source, but from the drifts composed.
of granitoid gneiss, or horublendic and micaceous schist, which:
are spread over the face of the country, and whick must them-
selves have been in a great part derived from the denudation of
the great belt of Laurentian and other erystalline rocks which
extends from Lake Superior, north-westerly to the Aretic sea.
Numcrous fragments and large picees of silicified wood are fre-
quently met with along the shore of the river, derived from the-
Tertiary and Cretrccous rocks.  In the banks of Red Deer River,
Dr. Hector observed a bed of thissilicified wood in which there were:
silicified roots cighteen inches in diameter. I did not see any of
it in situ, but loose specimens of these fossil woods have been
collected by Mr. Bell, Mr. George Dawson and myself from:
widely separated regions, and it will be both interesting and im-
portant to know how far those from the North Saskatchewan
corvespond with those from the plains further to the south and
with other recent and fossil woods from the western side of the
Rocky Mountains.

Dr. Dawson has already examined and compared some of the
speeimens referred to, and will doubtless be able to give some in-
teresting information zbout them, but larger and more perfect
collectiong will be required. From the Rocky Mountain House
to Edmonton, and thenee to a short distince below Vietoria,
there are numerous fair exposures of the strata at comparatively
short intervals along the river ; soft, {riable, green, grey and brown,
concretionary sandstones, alternating with blue and grey, arena-
ceous and argillaceous shales, and layers and beds of lignite and
bright, jet like brown-coul are the prevailing features in these cx-
posures. In the shales, there are layers of nodules, or septaria, of
clay iroun ore holding numerous fragments of plants and containing
an average of 34.98 per cent. of iron. At one place on the right
bank of tho river, about 40 miles below the confluence of the
Brazeau, I found a seam of this jet-like coal which measured from
18 to 20 feet thick, in two exposures, rather more than four
miles apart. In the first exposure which extends some 50 or 61
yards in length, but which, owing to the swiftness of the current
running at its base, is not casily examined, the seam is almost
Yo VIL 0 No. 4.
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flat, and rises from the water in a nearly-vertical eliff, exposing
cighteen feet of apparently excelient coal. The bottom of the
seam here was beneath the water and could not be examined ;
above it, the cliff was not aceessible and the rocks were concealed
by slides uf earth and other debris. U'he sceond exposure, which
is no doubt a continuation of' the same scam oceurs in an arched
form and shews eighteen feet of coal with one small, two to three
inch parting of shale. The specimens collected were all taken
from the surface, and it is not unlikely that beyond the influence
of atmospheric action the coal in these seams will prove of better
quality than is indieated by these specimens,

At intervals, the whole distance from Roeky Mountain 1ouse
to Iidmonton, 135 miles following the course of the viver, and
thenee to Vietoria, 762 miles further down the river, similar
rocks with coal seams and irvonstone coneretions, were observed.
Dr. Heetor has separated the Jdineaton eoal rocks from those
which he saw at Rocky Mountiin House hy an intervening area
‘which he considered to be occupied by a somewhat higher sec-
tion or divizion of the (retaceons series.  He did not apparently
sec the thick seum of coal which I found, as already stated,
below the Brazeau River, about cighty-sis miles from Rocky
Mowstrin House. and numerous indications of other sesuns which
I saw, probably also eseaped his uwotice, as he descended the river
in the winter, waen many of the exposures along the banks must
have been concealed by snow. At present I am wnable to say
whether the seaws vetain their thicknesses for long distances, or
whether the numerous exposures and indications seen in the cliffs
along the river, represent only more or less lentienlar shaped
-patchies repeated at different horizons and over large aveas.  Dr.
THeetor appears to incline to the latter idea.

Below Victoria, the river valley widens considerably, and often
-rises by successive broad steps or terraces to the level of the
praivies on cither side ; sometimes these terraces are quite bare,
while at others they are pretty thickly clothed with small poplar
;trees, a few spruces and pines, and brushwood of willow, alder,
.and other shrubs.  Occasionally the banks abut steeply upon the
river, and afford imperfeet exposures of the strata, which differ
.considerably from those met with at and above Victoria. Hard
faggy sandstoues and impure limestones, associated with soft
blue and gray clay. with layers of large concretions of olive-
Jbrown cement stones, or septaria, seamed by veins of yellowish
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~cale-spar, and holding fossil shells (/roceramus, &e.), are here
met with, but without associated coal or liguite beds, or, so far
as I observed, any plant vemains.  These ave, I believe,u higher
series, and overlie the great brown-coal and liguite formation
seen on the upper portion of the river. Similar strata ave then
- seen wherever seetions oceur the whole distance to the Ilbow,
about fifty wiles above Cariton. Here (at the Xlbow) the river
leaves the eastern limit of the third or uppermost praivie lovel,
formed by the Eagle Hills on the south, and by the Thickwood
Hills on the north side of the valley, and making a sharp bend
to the north-east, more or less parallel with the trend of the
castern slopes of the hills named, it flows across the second praivie
level, making for the neavest point of its castern limit, which i¢
reaches about forty-five miles below Fort a la Corne.  Between
the Iiibow and this point, and especially below Carlton, the im-
mediate bmks of the river are cither low aund flat, or rvise in
well-wooded slopes to the praivie level.  In a few places, especially
at Gole’s Falls and for short distances both above and b:low Fort
a lu Corne, the valley closes in, aud high elifts rise steeply from
the water’s edge nearly to the praivie level.  They arve, however,
all of drift, consisting of gravel uuderlaid by sand and clay, in
which there are occasionally seen one or two layers of imbedded
boulders of Silurian limestone, gueiss, and other rocks. The
average level of the plains here, above the river, and at some
distance back, does not probably exceed 300 feet. And accord-
ing to my barometric observations, the river at Fort a la Corne
is about 1172 feet above sea level, giving @ fall between Carlton
and Corne of about 172 feet in a distance by the river of 102
iles.

After leaving the castern limit of the second prairie level, the
river hanks ravely vise to an elevation of fifty feet above the
water, and the adjacent country is everywhere low and swampy
and scareely elevated at all above the flood level of the river, the
marks of which were occasionally observed on the trees and bushes
some eighteen inches or two feet above the surface which is
tarmed of a deep, rich. alluvial silt.  Similar low, swampy coun-
“try everywhere intersected by water channels extends, with but
few intervals to Cedar Lake, at the entrance to which ledges of
the white, flat-lying Silvnian limestones first make their appear
ance. Thenee, to the mouth of the river, these limestoues are
either at the surface, or only thinly covered by soil or drift.
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They are well exposed in vertical cliffs at the Grand Rapids, and
they likewize occupy the whole of the western shores of Lake-
Winnipeg, extending in a south-easterly divection for 350 miles-
to Fort Garry. Some of the beds would, I think, afford good.
slabs for lithographic purpos:s, while from others a rich harvest.
of fossils awaits the collector. Between these limestones and the
castern slopes of the secoud prairvie level, on the shores of Lake-
Winuipegosis and Manitoba, somewhat similar limestones have,.
I believe, been observed, holding fossils of Devonian age; so that.
we have in the gre:t low-lying region which constitutes the first.
prairie level, a large part of which is oceupied by the waters of”
lakes Winnipeg, Winnipegosis, and Manitoba, the eastern out—
crops of a thick series of Devonim and Silurian “strata, and it.
becomes an interesting question to determine how these casterm.
Palacozoic rocks are related to thqse of more disturbed and altered
aspeet which rize {rom bencath the coal-bearing Cretaceous forma--
tions at the sources of the Saskatchewan and there form the
eastern slopes, as well as many of the higher summits of the
Rocky Mountains.  We know at present little or nothing respect--
ing the total thickuess of the Cretaceous rocks which are spread.
over a breadth of 1000 miles between Manitoba and the Rocky
Mountains, neither do we at present know to what extent the-
upper part of the series, which is suppesed to oceupy the surface
from the 100th meridian westward to about the 112th, may o
may not be underlaid by the supposed older beds. with theix
associated seams of brown-coal and iron ore.  The general scav-
city and the poor quality of the timber over huundreds of miles
of country, renders it, however, a matter of the very greatest
importance in connection with the future settlement of a large
portion of the “ Fertile Belt,” and with the opening it up either
by land or by water steam transport, to ascertain where and at
what depth beneath the surface coal could be precured which
would be available for domestic purposes as well as for the supply
of railroads and s ramboats. Surfuce examination and survey
alone, however minute, cannot be expected to lend much aid to
the solution of this question, owing partly to the almost universal
covering of superficial deposits, and partly also to the extreme
flatness of the strata and the comparatively few points where
they can be observed in natural exposures. It would, I think,
not be difficult, however, to settle this point by means of a series
’ of bore holes made at intervals along the valley of the Saskatche-
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wan, between Carlton, Vietoria, and Edmonton. The sites selected
for these trials should be as near as possible to the level of the .
river, by which meuns the penetration of a considerable thickness
-of gravel, boulder drift, and sand, before reaching the eretaceous
:strata, would be avoided, and the trouble and expense would be
Pproportionately diminished.

In conclusion, I may perhaps make a few remarks respecting
“the fitness of the Saskatchewan River for steamboat navigation,
-a subje:t which at the present moment is attracting considerable
-attention in counection with the estublishing of a Canadian trans-
~continental route to British Columbia.

My journey down the Saskatchewan was performed hetween
the 12th of September and the 17th of Qctober, and therefore, in
some respects, at a very unfavourable season to judge of the prac-

ticability of mnavigating it with steamboats. Throughout the
-whole length of the river, the channel is more or less subdivided
-by islands, and every sub-channel is further cut up and obstructed
-by sand-banks and shoals. Of course I saw them almost at their
‘worst, as the water was everywhere from two to four fect lower
than iz would be at the opening of navigation in May or early
dn June. Nothing whatever can, I believe, be done that would
-obviate or lessen the constant formation and shifting of the shoals
-and sand-hanks and the consequent annual changes in the posi-
-tion and depth of the main chaunel; a circumstance which mnst
-always render the-navigation of the Saskatchewan above Fort
la Corne more or less subject to delays, and especially so towards
the latter end of the season. For four months, however, under
yrdinary eircumstances, no very serious obstacles would be en-
-countered in the navigation of the river from above the Grand
Rapid to Rocky Mountain House, by properly constructed steam-
-boats. Moderate length, powerful engines, light draft, and as
much strength as possible below the water line are essential
points in the construction of any steamer which may be built for
<the navigation of the Saskatehewan. Last year, the Hudson’s Bay
Company built a steamboat intended to run from above the Grand
Rapids to Xdmonton, and her complete failure and loss on the
-Cross Liake Rapid may be aseribed almost entirely to want of at-
tention to these requirements. She was far too long, and also too
weak both in hull and machinery ; and my impression, when T
-saw her lying a wreck on the bank of the river, was that the
person who constructed her could never have travelled the route
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for which shie was designed.  Towing flat-boats er barges, as
practiced on Red River would, I think, be impracticable on the
Saskatchewan for the reasons that in many parts the current is
too strong, while in others the available channel between the-
islands and sand-banks and shoals are too narrow and tortuous.
The ouly really insurmountable obstruction to steam navigation
from Fort Garry to Rocky Mountain House is the Grand Rapid.
It appears to have been cavefully measured and examined by
Professor Ilind, who states it to be 2% miles in length with a
total full of 433 fect.  Whether the outlay requisite for a canal
and locks to surmount this would be repaid by the vesult, is a
matter for consideration,  Between the head of the Grand Rapid
and the confluence of the two Suskatehewans, there are ouly two
places where, especially during the latter part of the season when
the water is low, steamboats might, experiznce some diflicolty and
would posxibly require to be warped against the cwrrent, these
are the Cross Lake Rapids and Tobin’s or 'Thobou’s Rapid, the-
one between Cedar Lake and Grand Rapid and the other between
Cumberland or Pinc Island Lake and Fort & Ja Corne.  Tmme-
diately above the confluence of the North and South Branches
are the Coul or Cole’s Fulls. Next to the Grand Rapid these-
falls appear to me to constitute the most serious impediment to
the navigation. They extend over a length, sccording to my
estimate, of rather more than twelve miles. I am uot able to-
say exactly what the total fall is, but wy two barometers gave
a difference of 0.44 and 0.5 respectively, between the junction
and the upper end of the falls. This would indieate a fall in-
that distance of from $0—=t5 feet. The width of the river is.
from 150 to 179 or 200 yards, and the rapids vary in length
from ane hundred yards to about » quarter of a mile.  The bed
of the river is everywhere filled with large, rounded boulders of”
gueiss, granite and limestone, and when we passed, many of”
these were shewing above the water, while move were covered.
ouly a few inches deep.  This wason the 4th of Qctober, and then.
no steamboat could have passed cither up or down with safety..
Qur boat, an ordinary Hudson's Bay batteaw, drawing only
about eighteen inches, touched the rocks several times, notwith-
standing that we had a careful and experienced steersman, well
acquainted with the deepest channel. With two or three feet.
more water in the river, of course the appearance of these rapids
would be greatly altered, and as there is no solid rock, the
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danger and difficulty of their navigation might be greatly lessened,
if not altogether obviated, by the removal of some of the large
boulders, a work which might probably be cffected at a compara-
tively small cost. The current on this peice of the river would,
however, always be very heavy, and proper arrangements for
warping boats up these rapids in case of necessity, should be
made in advance.

There is another very important matter connected with the
Saskatchewan navigation which would require careful considera-
tion. I allude to the great searcity and poor quality for steam
purposes of the wood which could be procured on long stretches
of the river above Carlton; indeed the whole distance between
Carlton and Bdmonton this difficulty would arise, and I question
whether it would not be more economical to establish coaling
stations which could be supplied from the thick seam above
Edmonton, than to use cither poplar or spruce wood, neither of
them of much value for steam purposes, especially where con-
stant {uil pressure would be necessary. The coal in the seams
referred to Is very favourably situated for working and shipment,
and conid be taken down stream at a comparatively small cost.
The arrangements for the return of the empty barges up stream
would be the principal item of cxpense. My impression at
present is that the coal-bearing rocks which erop in the banks of”
the river from near Vietoria upwards pass with their associated.
coal-scams and iron ores bencath the Cretaceous septaria clays.
which are observed in the vieinity of Fort Pitt and the Elbow,
and it may be that boring along the river valley would reveal
workable seams of coal at such a limited depth beneath the sur-
face as would render them available even as tow down as Carlton.

Printed March 22n4, 1874,
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TABLE OF HETGHTHS AND DISTANCES, &c.,
ON THE SASKATCREWAN RIVER, FROM ROCKY MOUNTAIN HOUSE TO LAKE WINNIPEG.
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BOTANICAL AND GEOLCGICAL NOTES.

By A. L. Dnruxvoxn.

OWI’S HEAD, LAKE MEMPHRAMAGOG.

The floras of the Canadiun mouatain summits have not as yet
Teceived much attention,  This is largely due to the almost in-
aceessibility of the mountains of the Lower St. Lawrence, espe-
«cially of the north shore, where a rich harvest of semi-Arctic
vegetation may be expected. The opening of the Intercolonial
Railway will give better access to those on the south shore, and
will, it is to be hoped, lead some of our naturalists, who have
the opportunitics, to visit them.

The flora of Owl’s Head, one of the outliers of the Green
Mountain range, I refer to here, not because it includes any
-characteristic plants but because it may be regarded as a type of
the vegetation of the lesser peaks throughout Ontario and Quebee.
The base of the mountain on the castern side is washed by the
waters of Lake Memphramagog. Tere, at a height of 756 feet
above the sea level—an clevation greater than that of Luke
Superior—is a fair representation of the general New England
flora, and it recalled to memory excursions made years ago among
the Thousand Tslands of the St. Lawrence. Precipitous moss-
grown rocks, thieir moist, tree-shaded sides tenanted here and
there by tufts of little spleenworts (Asplenium Trichomanes, L.),
vise from the water's edge; and on the numerous ledges in often
scanty soil and thence up the mountain side, more or less every-
where found, are red, mountain and sugar maples interspersed
with aspens, beeeh trees and spruce.  In the lake here are some
of our more common fresh water shells as Anodontw caturacta,
Say, Margaritane undidata, Lea, Unio complanatus, Sol., Sphee-
rtum suleetum, L., and Peludine decisa, Say.  In the course
of the ascent up the little valleys and glens through which the
mountain path winds there is not much change in the aspect of
the flora until the summit is reached. The woeds.of any castern
Ontario township would present much the same uppearances
Even among the Lichens there is nothing to indicate the small-
est change of elevation.

There is one peculiarity observable among these little organ-
isms, the Lichens, worthy of a place here, and it isw peculiarity
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not confined to the mountain plants but equally conspicuous on-
the trees, rocks and old palings everywhere. Lichens scem to
delight in a situation having a northerly aspect. Though no
rule can be laid down, still this is so often observable that it be-
comes quite possible to in a general way judge of the direction of
one’s path.  Frequently on some old palings, the more northerly
side is quite cocrusted with various species which on the oppo-
site side are almost wanting, and here as clsewhere on the barks
of trees, they will often be seen thickly grouped together on the
northerly exposure and gradually beecoming less prevalent on
either side as the southern exposure is approached.  Now, it is
well known that the last forms of vegetation met with on the
highest peaks of the Himalayas or which greet the traveller in
Aretic Jands are Lichens. and it would seem as if here, in a tem-
perate climate, these little plants evinee a longing for the cold
and exposure which suits so well the speeies in the polar zones.

Another feature comnceted with Iiichens js their cconomic
value as sources of dyes, though this has lost mueh of its impor-
tance during recent years by the dizcovery of aniline dyes.  The
old Orchelln Weeds of commerce which yield beautiful purple
tints have not yet been found on the American coast of the At-
Tantic ,nor thus far have I found more than one species in Canada
— Parmelic Borreri, Turn. which yields to ammonia a purple
dye. This is a very common Lichen of wide-spread range on
this continent and noticeable here on Qwl's Head alike on rocks
and on the beech trees. But there ave other dye Lichens also
here.  Some of thase crisp. blackish speeies. rescubling bits of
old cast away leather, attached by their centres to the sides of the
rocks, yicld beautiful red tints. as also does Theloschistes prorieti-
aus, Fr.. one of those very common but pretty yellow species
everywhere observable alike on rock aud tree and paling.

At 2000 ft. above the sea. the beech is still sometimes seen and
cven the bass-wood climbs as high.  But climbing over the Jarge
angular blocks which, chaos-like. lie piled around the north-cast
crn side, an almost bare peak is reached. protrading as it were above
the green of the folinge below.  Here we ave at o height of 2600 ft,
above the ocean level, and, strange as it may seem. nearly one
thousand feet above the level of the central parts of the continent,
The botanist must be an enthusiast who is so taken up with his
favourite science that he cannot spare a moment for what from
this summit is presented—oue of the grandest panoramic views
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we have in Canada.  To the northward Orford, reputed to be-
one of onr higher peaks. with its broad, irregular outline obseur-
ing the view of the extensive country behind, looks like a gigan-
tic boulder set up in relief against the horizon beyond. At its
buse s it seems, thongh some miles distant, is the lower end of”
Lake Memphramazog, which with its beautiful bays and inlets
and the hills on either side; sloping here abruptly and there
gently to its shores, secms from this height like a large ponds-
though it stretehes a distance of thirty miles past Owl's Head
sowthward into Vermani.  To the eastward of Orford aud repos-
ing in the lap of the hills which skirt the Massiwippi Valley is
Massiwippi Linke.  ¥rom this peint heyoud Lake Memphra-
magog in the middle distance between its shores and the horizon,
the eyes wander southward over a rolling country mottled with
light and sambre green. indieative of ficlds and forest. past Stan-
stead, with havdly abreak on the hovizon beyond, nutil they meet
the (ireen Hills which aroup themselves arvound Newport and
which extend thenee southward peak beyond peak until they are
lost to the eye in the hazy distance.  Far away in the background
of the view here hut their outline somewhat dimwmed. is the group
ol summits which form the White Mountains of New Hmmpshire..

The flora of the summit of Qwls Head i= confined to a few
common spreies and these of inconspicuons size.  Here where
the swnmit is but a narrow peik, exposed on everv side. the
seantiness and small growth of the vegetation is to be attributed
to the bleak winds which must at this height be constantly Tar-
ricaned across it, as well as to some extent to siides which have
taken place. vather than to the altitude.  There are no flowering
plants heve which we might not also find in almost any part of
the Provinee of Quebee south of the Rt. Lawrence.  Tadousac
and River du Loup at the sea level have several boreal forms in
abundinee: here there is almost nothing to remind one of Are-
tic life.  Che only northern phnts are Lichens.  Encrusting the
rocks is that little cosmopolite of the mountains and Avetic and
Antaretic regious of the globe, Buelli geagraplicn, Schaer., the
Map Lichen, its yellowish hue male more conspicuous by the.
blackish fringe surrounding it: new at hand isanother pretty
yellow species Cetrarin juniperina. Aeh, vav. pinastri. Br., and
growing beside both and contrasting strongly with its pitchy
color is another northern Iichen, Lurmelic Niygia, Ach., the
Blackalslaf of the Swedish Hills.
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ADDITIONS TO THE CANADIAN LICHEN FLORA.

In the number of this jonrnal for Qctober, 1865, there was
published a provisional list of the Lichens of Ontario and Que-
bee. This embraced cvery speeies then known to occur within
these provinces.  The nomenclature of Prof. Tuckerman’s Synop-
sis, published in 1848, was necessarily followed as being the only
accessible authority on American Lichens. The views of the
author of the Synopsis are now, however, widely different—the
result of long, patient investigation—and following the arrange-
ment of his recent Genera Lichenum, the same provisional list
published now would indicate many generic and specific changes-
The additions now made to the list inelude a number which are
interesting as being semi-Arctie in range.  In determining many
of these species, T am again indebted to the valued assistance of
Prof. Tuckerman.

I trust that those who have the of\portunities will pay special
attention to the Licheus of the Tower St. Lawrenece coasts, New-
foundland and Nova Scotia as, particularly there, new or interest-
ing species may be expeeted.

LCotrarie Fuhlunensis, Schaer. Tadousac and Owl’s MHead,
Lake Memphramagog.

Learmelia stygia, Ach. Tadousac.

Umbilicaria erosa, Hoffm.  Tadousae.

U hyperboren, Hoffe.  Tadousae.

Leltigera mulucea, Ach. Tadousac.

Lawnaric nigra. Nyl.

Collema pyenocarpum, Nyl.  Durham, P.Q.

C. fluccidum. Ach.  'Tadousac.

L. pulposum., Bernh.

C. fureum, Nyl

Leptogium chlovomelum, Nyl.

Lecanora Jlageni, Ach. Ottawa.  London.

L. molybdina, Schaer.—an Arctic plant hitherto only kvown
from Greenland but now detccted at Tadousac and more
reeently by Prof. Tuckerman at Mt. Desert on the coast of
Maine.

L. cervine, Sommerf. vars pruinosa and simplez.

Rinodina ascociscane, Tuck. Burk of trees.

Pertusaria hymenie, Tuck. Syn.

Biatora sanguineo-atra, Tuck. Syn.

B. ity Fr.
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B. hypnoplile, Tarn,  Ottawa.

B. rubella, Rabenh. vars, sujfuse and Schwetnitzii.  London.

B. atro-rufie (Dicks) Fr.  On earth, Tadousae.

Leciden fusco-atra, Ach.  Tadousac.

L. sunguinarie, Ach. Tadousac.

Bucllia albo-aira, Hoffm,

Calicium fuscipes, Tuck. This is a new species approaching C..
subtile, Fr. but “larger and stouter and with larger spores.
apothecia exactly turbinate-lentiform, the under side as welk
asthe upper portion of the browu stipe as if thinly white-varnish-
ed.”  London.  Quly other locality thus far—oak rails, New
Jersey.

Staurothele wmbring, Wahl.  Limestone rocks, Kingston.

Lrypethelivm virens, Tuck.

YVerrucaric muralis, Ach.  Limestone, Kingston.

V. Nylunderi, Hepp. A limestone species from Kingston ap-
proaches this in eharacter.

V. microbola, Tuck. Limestonerocks. Kingston. Thisis a pro-
visionally new species, allied to 17 pyrenophora, Ach. bus
with apothecia less than half the size.  # Thallus of minute,.
vounded, olivaccons, becoming grayish, commonly diserete
granules; spores ovoid 4-locular.”

Pyrenula hydospora, Nyl.  Lendon.

THE DISTRTBUTION OF SOME CANADIAN PLANTS, AN ARGUMENT
FOR THE MARINE ORIGIN OF THIE ERIE CLAYS.

I have long thounght that some of the striking anomalies in
the distribution of our native plants throw considerable light
upon the origin of the Erie clays and their relations to the
marine clays and sands of the Province of Quebee.  These Erie
clays underlie the Saugeen clays. bhut contain no fossils, and we
have therefore to loak to extrmiecus sources for information regard-
ing their origin.  On more than one oceasion T have maintained
that the sea shore plants now so widely seattered around the
Great Lakes and elsewhere indicaic an extensive inroad of the
ocean, and’ that their origival migration to the interior is clearly
reforable to post pliocene times subsequent to the glacial drift.
The clays and sands suceeeding the Erie claysare lacustrine, and
the underlying glacial drift, whatever its origin may be, peinis
to a peviod of ¢ild too excessive for temperate vegetation. It is
difficult, then, o resist the conclusion that the migration of
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these plants took place during the deposition of the lrie clays,
and then judging from the characteristic habits of the plants and
their range, and the distribution of the clays, that these elays
are of marine origin.  Circuwmstances also seem to favonr the
wiew that the Leda clays and Saxicava sands of the Otuawa and
-St. Lawrence valleys were deposited about the same time. My,
-C. H. Hitcheock of Hanover, N.H., thinks that ¢ as Lake Supe-
rior is 638 {eet above the ocean, and the maritime plants surround
Adts shores, there ix an argument for its submergence at least to
the depth of its surface, and probubly to the height of its ter-
races, o that we may add 330 feet to the altitnde of the lake.
This would give nemly 1000 feet, which corresponds well with
the known height ab which warine shells have been found in
Avetie America, viz., one thousand feet on Cornwallis and Beechey
Idands”

Tt seems moxt probable that the Yoreal and semi-Arctic plants
of the Lake Superior coasts, migrated thither contemporaneously
with or prior to the maritime plants. They are not now numer-
-onx, but are of a marked northern type.  They are not distri-
buted hevoud the luke shores. It isounly on the headlands which
jut far into the Jake, and on the islands and the coast where the
bleak winds which sweep tcross and down the lake have full
play. and where the broad deep expanse of water keeps the atmos-
phere cool and moist, that they are met with. A few miles iu-
land, beyond Fort William, the vegetation is in almost as great
profusion and is as rank as in the central distriets of Outario.
Even at the heads of deep bays on the northern coast, though in
a higher latitude, the plants are of a more temperate type than
those of Thunder Cape and other promontories. Tpon some
Tieadlands of the southern shores of the luke such boreal and
semi-aretic plants ag Anemone pareiflora, Michx., Sweifraga
aizotdes, Li., Nawifrage aizoow, Juaeq., Sacifrage tricuspi-
data, Retz.. Polygoname viviparan, L., Tnpetram nigran,
Limn. and Curer capilluris, L., likewise occur, and though
1t may, perhaps, be arcued with apparent reason that the
presencz of some of these may be due to the play of winds and
currents from the northern and western sides of the lake, yet
there are others of these semi-arctic plants which have not yet
been seen on the upper coasts. Now if these northern species
here form colonics isolated from their fellows to the far north,
awighout present meaus of communication, in accounting for their
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oceurrence we must revert to some prior age when the conditions
of temperature were such as to facilitate their migration from
higher latitudes. The fossil remains in the clays and sands over-
lying the Xrie clays are of & temperate type and preclude the hy-
pothesis that the connection took place during their deposition.
The Ledu elays on the Lower Qttawa, oun the other hand, con-
tain plants of a northern temperate range, leaving it strongly
open to probability that in the hizher latitude of the country to
the Tmmediate northward of Lake Superior there was during the
early periods of the deposits of these elays a temperature con-
genial to the growth of boveal plants.  Nov is this probability
dispelled by the hypothesis that the sea shore species were driven
inland relatively about the same time, as, with the esception of
Lirsium horridulum, Michx., a perhaps doubtfully maritime
plant, and Ramer maritimus, L., which also occurs in the inte-
vior, all of those which are wow distributed around the Great
Lakes vauge high on the North Atlantic coast, mingling with
semi-Avetic species on the shores ot the River and Gulf of St.
Lawrence, and on the Nova Scotian coast.

If the hypothesis which I have here ventured be correet, it is
interesting thus to find that the Alpine flora of the White Hills
of New England, the boreal colonies of the headlands of Lake
Superior, the sea-shore plants now spread around the Great Lakes,
and the Ioml plants of the Ledu clays, have all a contempora-
neous origin ; and that, considering the present normal range of
these species on this continent, the wide distribution of some of
them over Northern Europe, and the associations suggested by
their exceptional locality and habits here, we obain a slight
glimpse at the pre-historic record of existing species.

inted Mareh 22nd, 1874,
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OCCURRENCE OF GIGANTIC CUTTLE-FISHES ON
THE COAST OI' NEWFOUNDLAND.
By A, E. VerniLr.

Considerable popular interest has been excited by severak
articles that have recently been published and extensively eireula-
ted in the newspapers of Can.da and the United States, in regard
to the appearance of gizantic “squids™ on the Newfoundland
coast. Having been so fortunate as to have obtained, through
the kindpess of Prof. 8. F. Baird, the jaws and other parts of”
two of these creatures, and through the courtesy of” Dr. J. W
Dawson, photographs of portions of* two other specimens, T have
thought it worth while to bring together, at this time, the main.
facts respecting the several specimiens that have been seen or
captured recently, so far as I have been able to collate them, re-
serving for a future agticle the full deseriptions and figures of”
the jaws and other portions, now in my possession.

We now have reliable information concerning five different
examples of these monsters that have appeared within a short.
period, at Newfoundland. (1). A specimen found floating at
the surface, at the Grand Bunks, in Qctober, 1871, by Captain
Campbell, of the schooner B. D. Haskins, of Gloucester, Mass..
It was taken on board and part of it used for bait. Dr. A. S..

Packard has given, in the American Naturalist, vol. vii, p. 91,
Feb., 1873, all the facts that have been published in regard to
this individual. But its jaws have since been sent to the Smith-
sonian Institution, and are now in my hands to be described and
ficured. They were thought by Professor Steenstrup, who saw
a photograph of them, to belong to his Architeuthis monachus,
which inhabits the northern coasts of Europe, but is still very
imperfectly known. ‘The horny jaw or beak from this specimen
is thick and strong, nearly black; it is acute at the apex, with a
decided notch or angle on the inside, about 75 of an inch from
the point, and beyond the noteh is a large prominent angular lobe.
The hody of the specimen from which this juw was taken is
stated to have measured 15 fect in length and 4 feet 8 inches in
circumference.  The arms were mutilated, but the portions
remaining were cstimated to be 9 or 10 feet long, and 22 inches
in circumference, two being shorter than the rest. It was esti-
mated to weigh 2000 pounds.
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(2.) A large individual attacked two men, who were in a small
“boat, in Conception Bay, and two of the arms which it threw"
across the boat were cut off with a hatehet, and brought ashore.
Full accounts of this adventure, written by Mr. M. Harvey, have
-been published in many of the newspapers.®  One of the severed
-arms, or a part of it, was preserved in the museum at St. John,
-and a photograph of it is now before me,  T'his fragment repre-
sents the distal half of one of the long tentacular-arms, with its
-expanded terminal portion covered with suckers, 24 of which are
Jarger, in two rows, with the border not serrate, but 1-25 inch
in diameter ; the others are smaller, very numerous, with the
-edge supported by a serrated caleareous ring.  The part of the
arm preserved measured 19 feet in len«rth, and 35 inches in
circumference, but wider, ““like an oar,” and 6 inches in cireun-
ference, nearer the end where the suckers ave situated; but its
Iength, when entire, was estimated at 42 feet.t The other arm
was destroyed and no deseription was made, but it was said to
thave heen 6 feet long and 10 inches in diaweter; it wasevidently
-oue of the cight shorter sessile arms.  The estimate given for the
Jength of the “body ” of this creature (60 fect) was probably

iutended for the enéire length, including the arms.
(3.) A specimen was found alive in shallow water, at Coomb’s
-Cove, and captured. Concerning this one I have seen only news-
paper accounts. It is stated that its body measured ten feet in
length and was- “nearly as large round as a hogshead™ (10
to 12 feet) ; its two long arms (of which only one rcmzlined)
were forty-two feet in length, and “ as large as a man’s wrist;”
its short arms were six feet in length, but about niue inches in
-diameter, “ very stout and strong;” the suckers had a serrated
<dge. The eoslor was reddish. l‘he loss of one long arm and
the correspondence of the other in size to the one amputated from
from No. 2, justifies a suspicion that this was actually the same
individual that attacked the boat. But if not, it was probably
-one of the same species, and of about the same size.
(4.) A puir of jaws and two of the suckers were recently for-
warded to me from the Smithsonian Institution. These were
received from Rev. A. Muun, who writes that they were taken

*Also in the Annals and Magazine of Natural History, January, 1874, with a
wood-cut of the arm.
1 Doubtless these long arms are very contractile and changeable in length like
. those of the ordinary squids.

Vor. VII, r No. 4,
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from a specimen that came ashore at Bonavista Bay; that it
measured thirty-two feet in length (probably the entire length,
including more or less of the arms) ; and about six feet in cireum-
ference.  This jaw is large and broad, but much thimer than
that of No. 1, and without the deep notch and angular lobe seen
in that specimen. It probably belongs to the Awrchiteuthis dux
of Steenstrup, or at least to the same species as the jaw figured
by Dr. Packard. :

(3). A smaller specimen, captured in December, in Logie -
Bay, about three miles from St. John, in herring nets.  Of this
T have a deseription in a letter to Dr. Dawson, from M. Harvey,
Esq., who has also published a brief account of it in the ¢ Morn-
ing Chronicie,” of 8t. Johm. The letter is acompanied by two
photographs of the specimen: one showing the entire body, some-
what mutilated anteriorly ; the other showing the head with the
ten arms attached.  The body of this specimen was over seven
feet Jong. aud hetween five and six feet in circumference ; the
caudal fin was twenty-two inches broad, but short, thick, and
emarginate posteriorly on each side, the end of the body being-
acute; the two long tentacular-arms were twenty fowr feet in
Iength, and two and a half inches in eircumference, except at the-
broader part near the end ; the tips slender and acute ; the largest
suckers 1-23 inch in diameter, with serrated edges; the cight
short arms weve cach six feet long; the two largest were ten inches.
in circumference at base; the others were 9, S and 7 inches.
"Phese short arms taper to slender acute tips, and each Dears
about 100 laree, bell-shaped suckers, with serrated maraing,
Rach of the long urms bears, about 160 suckers on the broad
terminal portion, all of which are denticulated; the largest oucs,
which form two regnlar alternating rows, of twelve each, are
about an inch in diameter.  There is also an outer row of much
smaller suckers, alternating with the large ones, on each mivgin;
the terminal part of these arms is thickly covered with small
suckers: and numerous similar small suckers are crowded on that
portion of the arms where the enlargement begins, before the
commencement of the rows of Jarge suckers. The arrangement
of the suckers is nearly the same as on the Jong arm of No. 2,
but jn the latter the terminal portion of the arm, beyond the
laree suckers, as shown in the photographs, is not so long, taper-
ing, and acute, but this may be due to the different conditions
of the two specimens. It is probable that this was a young
specimen of the same specics as No. 2, .
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From the facts known at present, it appears probable that all
these specimens, and several others that have been reported at
various times from the same region, are referable to two species;
one (probably Architeuthis monachus) represented only by the
first of those enumerated above, and having a more elongated
form of body and stouter jaws; the sccond (probably A. dux)
represented by Nos. 2 to 5, above deseribed, having a short,
thick, massive body, and broad, but comparatively thin jaws,
which are also different in form. Some of the differences in size
and proportions, and in the suckers, observed among the four
specimens referred to the latter species, may be due to sex, for
the sexes differ considerably in these characters in all known.
cuttle-fishes.—.dmerican Jowrnal of Science.

THE LATE ROBERT McANDREW, Eso,
F.RS, F.LS, A4S, &

In these days, when dredging operations ave common, and their
results carefully tabulated and easily aceessible, it Is instructive to
remember that when some of us were boys even the most fre-
quented seas had not heen explored except by fishermen, aad the
geographical distribution of species had not been studied.  Fore-
most in the ranks of new discoverers were the late Prof. Edward
Forbes and his friend Mr. M Aundvew.  The latter gentleman
was of Scotch parentage, but born in Englmd in 1802, He
spent the first 27 vears of his active life in Liverpool, and the
remainder at Isleworth House, Middlesex, where he died after
a brief'illness last May.  He was one of the largest wholesale
fruit merchants, and it was “accident” that led him to devote
his spare time to scientifie pursuits.  Ilis wile having amused
herself at the seaside by picking wp all the cowries (Zriviu
Kuwrope o) she could find, he suggestad to her that i would be far
better to see how wemy different kinds she could pick up.  The
variety swrprised him.  He began to colicet shells, about the
time that Deshayes was editing Lamwek’s Animaux gans Ver-
tébres.  Then he bogan to dredge. as the oystermen did, in an
open boat.  But when the resuits of his rescavches hegan to attraet
the attention of seientific men, he fitted ont a yacht with what were
then unheard of conveniences,  Fixed to tie ontside were frames
for the fine sieve, and the coarse within. His trained sailors
managed the dredge, threw the haul into the sieves, drenched
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the contents, and the sieves were brought in to be examined in
comfort. The soft parts of the mollusks were gobbled by the
poultry, which formed an integral portion of the establishment.
In those days governments paid nothing for marine scientific
cxplorations, and even the doles of £5 or £10 granted by the
British Association had not begun.  Naturalists are generally too
poor to hire the necessary outfit; and an ifuvitation to join a
dredging party in Mr. M’ Andrew’s yacht was a rare treat.  How
seldom do wealthy commereial gentiemen confer such favors on
working naturalists,  All honor to the foremost in this noble
aristucraey ! With the results chiefly of Mr. M'Andrew’s explora-
tious, Prof. Forbes developed his theory of geographical distribu-
tion. founded, however, on what we now know to have been hut
partial data. LThe importance of the investigations was quickly per-
ceived and the knowledge gained wys systematized in the “History
of British Mollusea by Forbes and Hanley; a work which has
formed a wodel for all subsequent accounts of Joeal faunag, and
the value of whieh hag boen by no means lessened by the recent
volumes en the sume subject by Mr. J. (3. Jeffreys.

Atter fully exploring the different sub-faune of the British
seas, a work which the late Mr. Barlee continued for Mr, Jeftreys’
benefit, My, M Andrew pursued his researches on the coasts of
Spain and Portugal, the Levant, north coast of Africa, and the
Western Islands, especially the Madeira group.  Here he dredged
in deeper water than had ever been before attempted.  Awmong
the many new species which he discovered, none were wmore in-
teresting than the vecent Bifrontin, will then only known as a
fossil,  During this period, Prof. Iorbes made hls researches in
the Egean sea.

The temperate and subtropical portions of the Atlantic fauna
having heen thus carefully worked-out, Mr. M’ Andrew directed
his yache to the Nothern Occan, dredging among the fiords of
Norway as far as the North Cape. The shells of this region
have proved very valuable to us, as illustrating those of our own
Gulf. In these expeditions, the late 8. 1’. Woodward, Barrett,
and other celebrated naturalists were invited to take their share.

For the first time then in the history of science, a merchant
'was found who, without training in college, jand without any
assistance, explored the whole fauna of the North Atlantic from
the icy to the sub-tropical seas. This having been accomplished,
Mr. M’Andrew sold his yacht, gave up his active share in busi
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ness, and devoted himself to the arrangement and distribution of
his great collections. .

Having, however, taken a pleasure-tour inthe oly Land and
Egeypt, he was struck by the surpassing vichuess of the shores ab
Suez; and returned, resolved to fit out another expedition to
explore that Gulf, the furthest novthern and western nook of the
great Indo-Pacific fauna,  This, the last labour of his life, was
happily aceomplished, and gained for him the gold medal of the
French Academy in 1870,

Throughout his life, he was remarkable for his cxtreme
modesty. Ie declined to deseribe his own species; and, as au
author, contented himself with brief papers and reports in “the
transactions of the British Association, the Philosophical Society
of Liverpool, the Annuls of Natural History, &e.  He gencrously
distributed the riches he had acquired, to the British Museww,
to those of Jdinburgh University, Harvard College, Mauss.,
the Smith<onfan Institution, and to various other public and
private collections.  Only a week before his death, he made up
an addizionsl paveel for the British Musenm,  To this he had
present- 1 the fullest possible series, including some unique
specim <. on the express condition that a catalogue of them
should be published.  This condition is still however unfulfilled.

To the collection now the property oft MeGill Collage, he pre-
sented not only a fine series from all of his Atlantic dredgings
and those of the'Red Sea, but alsa from his general duplicates.
His Jast donation, received only a fow woeks before his death,
was a share of type E. Indian collections of Benson, which he
had lately purchased. .

Mr. M’ Audrew’s own collection was invaluable to the student
from the accuracy and heauty of the arrangement, and the very
full suites of all ages, varieties and localties, selected from the
myriads which had passed through his hands. Some time ago
he made exact conditions with the University of Cambridge,
(Eng.), in accordance with which it has become their property,.
aud wiil be preserved intact for the use of students.

Would that some portion of his spirit might descend on this
side of the Atlantic; aud that some of our “ merchant princes”
would adorn their calling, as he did, with the generous prosecu-
tion of scientific rescarch; as well as with the strict integrity, the
unostentatious charity, and the carnest perseverance of the
Christian gentleman ! r. ». C.

Montreal, Nov. 2ud, 1873.
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ON SOME NEW OR LITTLE KNOWN FOSSILS
FROM THE SILURIAN AND DEVONIAN ROCKS
OF ONTARIO. '

By E. Buuxes, F.G.S,

SILURIAN.

Fig. L.—sulocopina Granti—A nearly perfect specimen,
w2 —The snmmit of a Jarger specimen,
(Both figures natural size. The true characters of the surface
-cannot be perfectly represented by wood engravings,)

Genus Avrocorina (N.G.)

Tn a box of fossils lately sent to the Geological Survey by
Major Grant, of Hamilton, there are several specimens which
appear to me to belong to a new genuz of sponges. The most
perfect is of an clongate, ovate, or pyriforin shape. The larger,
or upper extremity, is more or less concave, with a small circular
space in the centre, which appears to be the mouth of a tubular
cavity that penctrated inwards and downwards, along the verti-
cal axis of the sponge. I shull eall it the “osculum.” From
its edyzes numerous small, irregular, sometimes branching ridges,
radiate outwards in all directions over the surface, and descend
the vides to the base. Several polished sections, through the
osculum, downwards, show that the centre, at least in the upper
half, was occupied by a large tubular canal, with smaller ones
branching from itx sides, outwards and downwards. This strue-
ture is only indicated by the dark colour of the material which
fills the canals, in contrast with the light grey chert, which con-
stitutes the mass of the fossil.

This genus somewhat resembles Aulocopium in its structure,
hut differs in having its whole surface covered with the rounded
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irregular ridges above meationed. I propose to call it Aulocopina,
-and shall, hereafter, with additional material, endeavour to give
-a more detailed account of it.
I shall dedicate the only species known to me, to its discoverer,
-Major Chas. Coote Grant, H. P. 16th Regt. Foot.

1. A. GraNTL—Onc of the specimens is 16 lines in length
and 12 lines in width about the middle, T'he osculum is a little
‘over two lines in width. There are in general from  to 9 strize
or ridges on its surface in the width of 8 lines. These radiate
from the osculum and continue down to the base, so that the
whole surface is covered with them. 'The specimen is somewhat
-compressed, so that a transverse section through the mid-length
would be a somewhat irrezular cllipse, the greater axis 12 lines,

- as given above, and the lower 9 lines.

The sccond specimen is also somewhat compressed, and is
- elongate-ovate, proportionately more slender than the former.
Length 14 lines; greater dinmeter at the middle S lines;
lesser diameter G lines; diameter of the osculum 2 lines. There
are 6 to 8 strize in the width of 3 lines, and they cover the whole
surfuce.

The third specimen shows only the summit of a large indivi-
dual.  The dinmeter is 14 lines; width of the osculum 2 lines;
there are from 6 to S ridges in the width of 3 lines. The cen-
ral portion is eoncave, the osculum being situated in the bottom

--of the concavity.

A fourth specimen, a fragment, has a diameter of 2 inches at
-the summit; the osculum 4 lines wide.

Occurs in the Niagara formation at Hamilton.

. DEVONIAN,

The Devonian fossils, deseribed in this paper, having been all
~-collected within a limited arca in Qutario, I shall not give the
loculities after each species, but only mention here that all the
Corniferous species are from the Counties of Haldimand, Wel-
laud, and Oxford. The species of the Hamilton formation are
from the Towuship of Bosanquet.

The internal stracture of the corals, was ascertained princi-
pally from polished sections, skillfully prepared by Mr. T. C.
‘Weston, the Lapidury of the Survey.
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Genus AMPLEXUS.

2. A. exiLis.—Corallum meore or less curved, expanding to x
diameter of 14 lines at 3% inches from the hase.  Surface with:
very distinetly defiued costal striee, of which there are 5 in the
width of 3 lines, where the diameter is about one inch, and G or
T in the same spaee at the base.  There ave about 64 septa where
the diameter is 14 lines.  The larger of these are scareely a line
in depth; the smaller about half that size.  Thetabula are very
thin, flut or dlightly undulating, distant from cach other from
to 6 lines.

Owing to the fragile character of the shell, good specimens of
this speeies are rave.  The best in our collection consists of the
lower 6 inches partly imbedded in the rock. By the application
of acid, the whole of the interior has heen completely freed from:
the limestone which filled it, so that it shows the tabu'se and
septa perfectly. Tt is curved, somewhat irregularly, to a vadius
of hetween 4 and 5 inches.  There are numerous siall rings of”
growth, in general not very prominent, but with seme that are
angalar and strongly clevated.  Lhese are, sometimes. 50 deep
that they give to the costal strire. a nodose appearance.

The extremely rudimentary state of the sept, distinguishes
this species from all the deseribed American forms known to me.

Occurs in the Cornifurous.

3. Ao mmanitis—Corallum sometimes abruptly curved in
different. divections, expanding to x width of from 13 ta 20 lines
in @ length of 4 or 5 inches from the base; aboave which it he-
comes more nearly cylindrical.  Surface with fine engivdling
strize, in general -k or 5 in the width of 2 lines, but In some
places, the same number oceur in the width of one line.  There
are also numerous angular rings of grawth, distant from 2 to 15
lines from each other, with sub-concave spaces hetween.  Septal
costae rounded, distinetly defined by sharp strie between them,
T or 8 in the width of 3 lines uear the base, and -t or § in the
same near the calice.  There are about 0 Jarge septa st the
calice, where the dimmeter is about 18 Jines, with the same num-
ber of small ones between them.  The larger have a depth of 3
or 4 lines and the smaller 1 line.  All of the septa are more or
less curved, sometimes very tortuous. The tabuke have not.
been observed.

“The above deseription was drawn up from a specimen, 1E
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Inches in length, mensured along all the curves. It is 15 lines
in dinmeter at 5 inches from the base, and about 18 lines at the
cup.  The septal costee are very distinetly defined at the base:
but beeome more flattened and obscure upwards. In external
characters it resembles <. exilis, but the much greater develope-
ment of the septa distinguishes it therefrom

To A. mirabilis, I add, provisionally, a specimen which whe
perfect, must have been 2 feet in length. It is 17 lines in
diameter at the calice and about 11 lines at 12 inches below
There are about 45 ‘arge septa at the base of the cup, with an.
equal number of smaller ones.  Depth of the Jarger, 3 to 5 lines,.
and of the smaller, 1 or 2 lines.  As in the former specimen all.
the septa are more ov less curved,

Botl specimens occur in the Corniferous.

Genus ZaAvuReNtis.

4. Z. axvexesta.—Corallum somewhat slender, expanding:
to a dinmeter of 16 lines in a length of 7 inches.  Swrface with
numerous vounded rings of growth, of all sizes up to 3 lines in.
widih,  Costsl strire about. 8 in the width of 3 lines, where the
dimmeter is 10 or 12 Jines. Where the diameter is 15 lues
there arve xbout 50 large and the same number of small septa..
The Lerger have a depth of about 3 lines and the smaller 4 lines..
They seem =1t 1o be slightly flexuoas at theiv foner edges.  The:
cup is about 1inch in depth. the bottam =mooth, flat or slightly
concave and o lines wide. There is a small septal fossette.,
QOcceurs in the Corniferous,

5. Z. Enirnvie—Coraiium turbinate, slightly curved, ex-
panding to ¢ withh of 2 inches in a lengih of zbout 4 inches.
Surfice with numerous small, mostly sharp-edged rings of growth.,
Near the base there are 7 or 8 costal strine in the width of 3.
lines; near the calice there appear to be 4 or . There are
about. G0 large septa, at w diameter of 2 inches.  Many of these
extend inwards 1o the centve.  There are also 60 suall septa, of”
a depth of from 5 ta 7 lines.  Bottom of the cup nearly flat,,
about 10 lines wide. The septal fossette is of an ovute form, its.
outer edge not reaching the margin, its inner extremity about.
half way to the centre.

This spaeies is allied to Z. tnvenuste in having ubout the sune-
wumbers of septa in the same width. It differs in having a
much greater diameter, and the large septa reaching the centre.
Occurs in the Corniferous.
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6. Z. Hecuna.—Corallum large. expanding to a diameter of
2% inches in a length of 4 inches. Surface with numerous,
slightly elevated, rings of growth.. Costal striz at the margin
of the ealice about 1 line wide; 5 or 6 in a width of 3 lines at
the base. Where the diamecter is 28 lines, there ave 50 large
“septa, many of which reach the centre. Between these there are
50 smaller septa of about 1 line in depth. The ealice in a speci-
men 5% inches in length, measured along the convex curve, is 20
lines deep. The wall is very thin, all the septa reaching the
margin, on approaching which, they all become of nearly the
sawme size, and reduced to thin clevated ridges, lTess than a line
in heighth, with concave grooves between them. The bottom
of the cup occupies about half’ the whole width, nearly flat, the
septa forming small eievated lines upon its surtice, converging to
the centre. The fossette is large and has three septa in it; one
large and two small.  This species resembles the last, but differs
therefrom in being a larger form, with the rudimentary septa
Jess developed.  There is also a strong likeness between it and
Z. Stolest.  Corniferous.

7. 4. Eceria.—Corallum, often strongly curved for 2 or 3
‘inches at the base, becoming more nearly straight above; expand-
ing to a width of from 18 to 26 lines in a length of 4 or § inches.
-Surface with numerous rings, and a few undulations of grow....
Ipitheen thin, with § or 10 costal strie in a width of 3 lines
near the base; about half that number in the same space in the
upper part of the coral. .

In one specimen, in a transverse polished section, 3 inches
from the base; there are 64 larze septa 3 or four lines in depth,
and the same number of small ones between 1 and 2 lines in
depth.  The diameter of' the coral is here 18 lines.

In another individual, there is the same number of septa as in
‘the former, the larzer 5 or 6 lines in depth and the smaller from
2 to 4 lines.  The dinmeter of this section is 25 lines and was
-cut acrass the coral at 4% inches from the buse.

A silicified specimen, 6 inches in length, shows that the cup is
-over an inch in depth, and the tabulxe excessively thin and {ra-
gile.

This is a more slender species than Z. Hecuba. Tt differs
further in having more numerous scpta at the same diameter and
the large ones not reaching the centre except apparently near the
date. It occurs in the Cornifcroue.
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8. Z. arxrriva.—Corallum turbinate, curved, expanding to
a width of 21 lines in a length of 4% inches. Surfuce with a
few rounded folds of growth. Septal strie 8 or 9 in the width
of 3 lines at the base; in the upper part where the surface is
perfect the strire are not visible (in the specimen examined), but
where a little worn there are about 6 in 3 lines, indicating both
the large and small septa; or 8 where only the large septa are
represented. At a diameter of 18 linss there arve 56 large septa,
6 or 7 lines in depth; sowme of them veach nearly to the centre.
The small septa ave two or three lines in depth. The bottom of
the cup is smooth with a slightly elevated, low pyramidal colu-
anella, forming a low ridge in the direction of a line drawn
through the fossette. T'he latter is large, ovate, the smaller ex-
tremity pointing outwards. Qceurs in the Corniferous.

9. Z. sunrecra. — Corallum somewhat straight, flexuous,
gradually expanding to a diameter of 21 lines in a length of 6
inches. Surface with rounded folds of growth and a few broad
undulations.  Septal strixe 0 in the width of 3 lines at the base,
becoming wider and more indistinet upwards. There are 38
large septa at a diameter of 18 lines, from 3 to 5 lines in depth;
small septa, in general from 1 to 1 line in depth. Occurs in the
Lorniferous.

Genus Hererorurentis (N. G.)

Corallum simple, turbinate. Culice large with a well defined
-septal fosscite, the bottom either smooth or with a pseudocolu-
mella®  Septa below the calice sharp-edged, often with their
inner edges twisted together; above the floor of the calice they
.are usuully rounded, especially on approaching the margin.
There is apparently only a single transverse diaphragm, and this
forms the floor of the cup.

This genus is intended to include (more especially) such
:species as J1. spatiosa, I. excellens and some of those referred to
H. prolifica = (Zaphrentis prolifice).

10. H. sra'riosa.—Thisspecies I have heretofore called Zapk-
rentis sputiosa. It is & short, rapidly expanding species. Length
of the typical specimen 3 inches, width at the margin 2% inches,

* For the sake of brevity, I shall hereafter make use of the word
«olumella.
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where there are about 90 low rounded septa, somewhat unequal
in size but in general 6 or T in the width of % an inch. Asall
the specimens scen, are pavtially filled with siliccous limestone,
which cannot be removed by the application of acid, I have not,
therefore, been able to ascertain the characters of the bottom of

the calice. Corniferous.

11, H. excerLeENs.—Corallom turbinate, moderately curved,
expanding to a diameter of 2% inches in a length of 6. Surface
with numerous more or less angular folds of growth. Depth of
calice 21 lines. Septa about 100 at the margin, rounded, slightly
clevated, heecoming sharp-edged and serrated as they deseend.
Bottom of the calice, striated by the edges of the large septa, &
few of which reach the centre and ascend the columella. The
latter 2 or 3 lines in height. A large and deep septal fossette.
Corniferous. ;

12. H. compra.—Corallum turbinate, curved, expanding to
a dinmeter of 18 lincs, in a length of 4 inches. Surfuce with
rounded or sub-angular folds of growth. Calice 12 lines in depth.
No columella. A moderate sized, septal fossette. There are:
about 100 septa at the margin of the cup. Corniferous.

13. H. rroLtrica.—This species was published in Canadian
Journal, March, 1859, and was made to include a number of
closely allied forms, which eould not be then separated for want
of sufficient material. I now propose to confine it, to the group
typified by the specimen figured with the original deseription,
and in the Geology of Canada, page 365. It may be thus de-
seribed—Corallum simple, turbinate, curved, expanding to a
width of from 18 to 24 lines in a length of from 2 (o -4 inches.
Surface with a few undulations of growth.  Septal suiwe 8 to 16+
near the base and 6 to 8 in the upper part in a width of 3 lines.
Septa from about 100 to 120 at the margin (where they are all
rounded), most common number from 100 to 110.  In general
they alternate in size at the margin; the small ones becoming
obsolete on approaching the bottom of the calice; the large ones
more clevated and sharp edged. The septal fossette is Jarge and
deep. of a pyriform shape, graduaily enlarging, from the outer
wall inwards for one-third, or a little more, of the diameter of”
the coral, at the bottom of the calice. Its inner extremity is
usually broadly rounded or, sometimes, straitish, in the middle.
It cuts off the inner edges of from 8 to 12 of the principal septa
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which may be seen descending into it to various depths. The
surface layer of the bottom of the cup, extends the whole width, -
bending downwards a little near the margin, as in Zaphrentis,
and uniting with the inner wall of the cup all around. It thus
secems to represent one of the tabule of a Zuaphrentis. The
following are the principal variations observed in this part of the
fossil.

1. Specimens with a perfectly smooth space in the bottom of
the cup; no columella.

2. A smooth spuce with a small conical tubercle near the
-centre. . L
3. Smooth with a small ridge, two lines in length and half a
line in heighth and width.

4. Smooth with a compressed columella 3 lines in length, 2
lines in height, most elevated next to the fossette, gradually de.
-clining in height towards the opposite side.

5. Smooth spaces very small, columelly, a low clongated ridge,
with a few tubercles on its crest.

6. Columella well developed, but with tubercles on it and
around it.

7. Septa reaching the columella and more or less corrugated
and either with or without a columella.

In all cases where the columell is elongated, its length extends
in a direction from the fossette to the opposite side. In those
which have the septa extending to the centre the columella is
often represented by a low rounded elevation.

It is difficult, perhaps impossible, to decide whether or not
this group of forms, is specifically distinet fram JI. excellens.
"The greatest difference is scen in the surfuce characters. In
L. excellens the folds of growth are in general numerous and
angular, although some are rounded. In IL prolifica they are
in geaneral few and nearly always rounded. In H. excellens I
‘have only been able to make out the septal strise distinetly in
-one specimen. At 1 inch from the base there are 5 and at 2%
inches 4 in the width of 3 lines. In II. prolifica there are 8 to
10 at 1 inch, and 6 to 8 at 23 inches.

To this may be added that ZI. excellens is extremely rare,
while H. prolifica is very abundant.

II. prolifica is abundant in the Corniferous. I have seen only
one specimen from the Hamilton group.
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Genus GYROCERAS,

14. G. NuMa.—The only specimen of this species in the col--
lection is a cast of the interior, whieh is sufliciently perfeet to-
give us the number of the whoils and their form, but does not
show the distance of the septa from each other, nor the position
of the siphuncle.  Shell large, consisting of about three whotls,
all in contact, except a small portion of the last one at the aper-
ture, which is disengaged. The dorso-ventral diameter of the
whole coil is about 10 inches; of the two first whorls about 3%
inches, The transverse diameter of the third whorl at its smaller
extremity is 80 lines; dorso-ventral diameter of the same about
21 lines. The dorso-ventral diameter of the last whorl at about
the point where it becomes separated is 4 inches, but as only a
part of the transverse section of this whorl is seen, and the shell
appears to have been compressed laterally, this dimension may
be too great.  On the ventral side of the last whorl there is a
wide, slightly depressed furrow along the median line. This
also may be the result of pressure. Oun a part of the second
whorl, six or seven shallow rounded annulations are indicated,
each of them two or three lines wide, and separated by grooves
of the same width. A fracturc in one place shows that the septa
are deeply concave. As the aperture is broken away, it cannot
be determined how much of the last whorl is free in the perfect
fossil, but judging from appearances I should say not much more-
than two inches. Corniferous.

Genug ORTUOCERAS.

15. 0. ANxax.—Shellabout 2 feet Jong and from 3 to 3% inches
in diameter at the aperture.  Septa from 6 to 8 in a length of 2
inches, where the diameter is 1S lines. Siphuncle nearly central,
cylindrical or nearly so, 2 lines in thickness where the diameter
of the shell is 16 lines.

The best specimens in the collection, (those from 13 to 2 feet
in length) show none of the septa except in the 5 or 6 inches of
the smaller extremity. One oniy, shows a single septum which
is 53 lines deep where the diameter is 2} inches. In the same
locality, and in the same state of preservation, were found a
number of fragments in which there are 8 or 9 septa in a length
of 4 inches, where the diameter is between 2 aud 3 inches. I
think these all belong to the same species.
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Genus Licias.

16. L.stvrerrus.—The frontal lobe of the glabella of this ex~
traordinary trilobite has alnost exactly the form of un cyg, cov-
ered with tubercles, and placed on the anterior half of the head ;.
its greater length eorresponding, in direction, with the length of
the body. Behind this there are two much smaller, sub-conical.
elevations, separated from cach other by a depressed space or
channel, the bottom of which is cither flat or slightly convex..
Close behind these the oceipital furrow crosses the head; and
next in order, the oceipital ring or ncek segment. The channel
between the cones, proceeding in a dircetion forwards, divides.
into two branches, which diverging right and left, separate the:
anterior sides of the cones from the posterior part of the large
frontal lobe. The base of the frontal lobe has a coneave constric-
tion all around, so that on a side view, the lobe seems to stand
upon a low pedicel, nearly as broad as itself.

Judging from the fragments I have examined, if a perfeet spe—
cimen were placed flat on the ventral side, then the depressed
space or chanvel between the two posterior noles of the head,.
would be horizontal, while the longer axis of the ovate frontal
lobe would slope forwards and downwards, at an angle of between
60 and S0 degrees. In this position the length of the head of
one of our specimens is about 3 inches, divided as follows: width
of the neek segment 4 lines; from the neck segment to the pos-
terior part of the’ median lobe 12 lines; thence to the most pro--
jeeting point of the frontal lobe, forwards, 17 lines, in all 33
lines.

Placing the base of the frontal lobe in a horizontal position,
the dimensions are as follows: greater length of the lobe (along:
the median line) 21 lines; greatest width about the mid-length
17 Jines; greatest height above the constriction that surrounds
the base 10 lines,

The frontal lobe, alilicugh 21 lines in length, owing to its
sloping condition, ouly coutributes about 17 lines to the legth
of the head.

The width'of the space, between the hases of the two cones
is six lines ; height of the cones 5 lines.  These cones perhaps
represent the auterior pair of the glabellar lobes of an ordinary:
Lichas.

We have one specimen in which the length of the frontal
lobe is 3 inches and its width about 2 inches.
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The surfuee is covered with tubereles of various sizes up to 2
lines in width in the largest specimens. The space between the
2 cones is nearly smooth,

There are about @ dozen specimens of the frontal lobe in the
collection, and they vary from a length of 9 lines up to 3 inches.

Oceurs in the Corniferous.

CHANGES OF NOMENCLATURE.

In 1860-1861, I deseribed, in the Cznadian Journal, a num-
ber of species of Devonian fossils, which appeared to be new.
During the thirteen yeurs that have elapsed, many changes have
tuken place in palaeontologieal nomenclature, and several of the
mames then adopted must be changed.

L—Athyris Clara, also deser lbed by Prof. Hnll under the
name of Meristelle elissa. I am informed that this species has
been long understoed to be Atrypd nasuta, Conrad, although it
‘was not recognized as such by Prof. Hall in 1860. If it is
truly Conrad’s specics it should be called Athyris nasuta.

2. —Rhynchonclle 2 Luura, published May, 1860, is the same
as Prof. Mall's Leiorhynchus multicoste of a later date. Sce Am.
Jour. Sei. 2d Ser. vol. 31, p. 293. Qur species may be called
Leiorhynchus Laura.

3.—Stricklundinia clonguta, may be changed to Ampligenia
-elonguta,

4.—Strophomena tncquistricta is S. inequiradiata, according
to Prof, Hall.

4.— Fuvosites basaltica. When Goldfuss published this speeies
he figured three specimens :

-4a—TFrom Lake Erie. 40—from Gothland. d4c¢  d—from Eifel.

These represent, cither two, or three speeics. The specifie
name can only be retained for one of these species. The ques-
tion to be decided is “which of them  ?

Lonsdale and McCoy, have expressed the opinion, that the
specimen (¢, d), from the Eifel, is F. Gothlandica. Prof. H. A.
Nicholson, says in referesce to this opinion, that «it is probable.”
—(Canadian Journal, 1873 ?)

Supposing these three authors, to be correct in this view—then
(¢, d) must be referred to F. Gothlandica, and the name, F.
basaltica, retained for cither one or both of the others.

The specimen figured by me as F. basaltica, is of the same
‘species as 4a.
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