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GEOLOGICAL SURVEY OF CANADA,

MonTRrEAL, | March, 1857.

Sir,

" I have the honor to request that you will do me the favor to pre-
sent to His Excellency the Governor General, the accompanying
Reports, showihg the progress made in the Geological Survey of
‘the Province, in the years 1853, 1854, 1855 and 1856. o

The Reports are accompanied by Maps, in eleven hthographed
sheets, shewing the explorations of the Muskoka, the Petewahweh,
the Bonne-Chere, the South-West Branch of the Madawaska, and
the sources of the Ottonabee; and by three Maps in manuscript,
‘one of them a large one, illustrating Lake N1p1ss1ng and several
rivers of the surrounding country. ‘

Al the Maps are requu:ed for the proper understandmg of the
Reports. |
: I am, Sir,

Your most obedient servant,

W. E. LOGAN,

" Provincial Geologist

To the Hon. T. Lee Terrill, |
Provincial Secretary,
&e., &c., &c
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TO HIS EXCELLENCY

SIR EDMUND WALKER HIAD, BART.,

ONE OF HER MAJESTY’S MOST HONORABLE PRIVY COUNOCIL,

Gobernor Geal of Hitish Pacth Smercs,
'AFD . |
CAPTAIN-GENERAL AND GOVERNOR-IN-CHIEF B
‘ . "vmmovsn‘ o ‘ P
‘ "mn PROVINCES OF oANAm, NOVA SCOTIA, NEW ‘Bmms‘wmx‘. AND THE ‘IS‘LAﬁD OF
‘ ‘ PRINCE EDWARD, ‘ Lo

AND VIOE-ADMIRAL OF THE SAME.

‘ ‘ . . MONTREAL, 31st March, 1857, -
My 11 PLEASE YOUR EXCELLENCY: L S
Though the duties assigned to me in the years 1854 and 1855, in making
' such a collection of the economic minerals of Canada as the occasion required,
and in displaying them before Europe at the Industrial Exhibition of Paris, have
greatly tended to spread a knowledge of that branch of the resources of the Pro-
vince, and a general acquaintance with her geology, they have prevented me
from placing before Your Excellency, at regular intetvals, Reports of the, pro--
| gress effected in.the Survey committed to my charge. I have now, in conse-
quence, the honour to transmit to Your Excellency the accumulated Reporty
' of my colleagues, Mr. Murray and Mr. Hunt, for the years 1853, 1854, 1855 -
and 1856, with the Reports of Mr. Billings and Mr, Richardson, for the last -
- jeason. | ' o L R g ' : - s
The Reports of Mr. Hunt comprehend various investigations of the lime-
feldspar rocks and their associated minerals of the Laurentian formation; re- =
searches on the composition of the waters of the Ottawa and St. Lawrence,
‘and various mineral springs; examinations of the serpentines and other meta-
morphic rocks of the Eastern townships, and of a series of traps and intrusive - “
rocks. Having been appointed one of the jurors of the class comprehending
' minerals at the Paris Exhibition in 1855, his Report for that year is.devoted to - ' -
' some chemical and mineralogical considerations connected with it, _ﬁaﬁng‘spéciél S

veference to our native products and industry. - ) R 3
- Mr. Richardson’s Report relates to an exploration of the Island of Anti-
costi, the palzontological results of which, with a deseriptive list of various
" new species of orgauic remains, constitute the subjects treated in the Report of
My, Billings.
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During the four vears mentioned, Mr. Murray’s labors were devoted to ex-
plorations of the counivy lying between Lake Huron and the Ottawa River.
In 1853 he, in the first place, ascended the Muskoka, discharging into Georgian
Bay, and descended the Petewahweh to Lake Allumette, on the Ottawa; he then
ascended the Bonne-Chere, and passing from it to the Madawaska, and ascending

the York or South-West Branch of the stream, crossed various tributaries of the

Ottonabee River, and came out by Balsam ‘Lake; thus making two traverses
across the country, and completing a. lineal distance of about 500 miles. In
1854 he examined the Meganatawan River, emptying into Lake Huron, south
of the French River, and commenced an exploration of Lake Nipissing, the
circuit of which he completed in 1855, With the exception of the tributary
gources of the Ottonabee, which were only sketched, the rivers mentioned and
the shores of Lake Nipissing were measured topographically, by the aid of
Rochon’s micrometer telescope, and the maps resulting from the measurements
of 1853 and 1854, having been engraved on stone, on the scale of an inch to a

~ mile, accompany the Reports. These maps occupy eleven sheets, and othersnow -

in hand, representing Lake Nipissing and the work resulting from the last sea-~
son’s investigation in the same general district, requiring as many more sheets,
will follow so soon as they are completed. : ‘

Although on these maps are marked all the rock masses met with, yet“repre-‘

senting mere lines of exploration, they are not sufficient to give the details of
the physical structure of the district. They give, however, a general idea of
‘the larger groups to which the formations prevailing belong, and will afford
many facts constituting valuable points from which to start in. prosecuting fur-
ther investigation. They, at any rate, present prominent geographical features

in a hitherto undelineated and little examined part of the country,—a know-
ledge of which may become of importance in the progress of its settlement, and

they are consequently deemed worthy of publication.

LAURENTIAN FORMATION.

“Mr. Murray’s lines of exploration traverse for the most part those rocks.
which, in Canadian geology, have been termed the Laurentian system.” They

are the most ancient yet known on the continent of America, and are supposed

to be equivalent to the iron-bearing series of Scandinavia. Stretching on.
the mnorth side of the Saint Lawrence from Labrador to Lake Superior, they

occupy by far the larger share of Canada, and they have been described in former

- Reports as sedimentary deposits in an altered condition, consisting of gneiss

interstratified with important bands of crystalline limestone. The gneiss proper,:

when it.comes near to the surface, yields but an indifferent soil, while the soil

derived from the limestones, which are usually in an easily disintegrating con-

- dition, is of a most fruitful description. The farms which have been established

upon the Laurentian formation, run almost wholly upon the" limestones and
their associated strata, and afford a pretty distinct proof that the distribution of

these calcareous bands being once known, it would not be difficult to determine.

in what direction it would be most judicious to push settlement. It is also in
contact with these limestones, or near them, that the iron ores are found, which
- 8o prominently characterise the Laurentian series, as well as the lead-bearing

veins belonging to it ; and as the limestones possess external and internal cha- .

- racters, which render them more conspicuously distinct from the gneiss than

any of the component members of the gneiss are from one another, they afford’

fi}‘iet I_e%st difficult means of tracing out the physical structure of the Laurentide
istrict. o . -
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The distribution of the limestories therefore becorﬂes a subjEQt‘both}s‘cienfiﬁ‘-

cally and economically important, but it is one, the investigation of which will ~~ N

require a great amount of patient labor. To determine the superposition of ‘the

- component parts of such an ancient series of rocks as the Laurentian, is a task -

which has never yet been accomplished in geology, and the difficulties attending

it arise from the absence of' fossils to characterise its différent members. Bands

of the crystalline limestone are easily distinguished from bands of the gneiss, but :
it ‘is scarcely possible to know, from mere local inspection, whether any mass -
‘of the limestone in one part is equivalent to a certain mass in another. They.

“all resemble one another more or less lithologically, and although masses are

‘met with running for considerable distances ruﬁely parallel to one another, it is

" not yet" certainly known, whether the calcareous strata are confined to one

‘group often repeated by sharp undulations, or whether, as is probable, there are
several groups separated from one another by heavy masses of gneiss,. The dips -
‘avail but little in ascertaining this, for in the numerous: folds with which the
formation is wrinkled, these dips must very frequently be overturned, and the
only reliable mode of pursuing the investigation, and of making even the .
limestones available in working out the physical structure, is patiently and con-
tinuously to follow the outcrop of each important mass in all its windings, -

~as far as it can be traced, until it becomes covered up by superior unconformable
formations, is cut off by some great dislocation, or disappears by thinning away
" to nothing. - A‘labor such as this, in a district withoutroads, and the topography

~ its windings through a part of the township of Bedford in 18562, while he was o

of which is scarcely yet known, with a surface much broken by the unequal
wear of its rocks, and still covered by forest, must necessarily require much
‘The occurrence of the crystalline limestones in many distinet localities, rang-
ing from the borders of Lake Huron to the River Saguenay, is well known; but
no long continuous outcrop of any individual group of these calcareous strata,
that I am acquainted with, has yet been shewn, and with the exception of the .
connection of the different portions of that incidentally traced by Mr. Murray in.

occupied in following out the junection of the fossiliferous and unfossiliferous

~ rocksbetween Kingston and Lake Simcoe, it had not been with certainty proved

that any two nearly paiallel ranges of the rock could be traced to a junction. « - “
My attention was devoted in the season of 1853 to the examination of those .

-masses known to exist in the township of Grenville, and the facts then ascer- .

personal explorations I have to report to your Excellency on the present occasion, *

tained in that and neighboring townships, with the addition of others which have
been determined since my return from Europe, will constitute the subject of the

 Distribution of the Crystalline’ Limestones.

The‘li‘mit of the Laurentian fbrﬁiatioﬁ in: the vic‘in"ii‘;y‘ of Gi‘eﬂvillét,"haé ;' B |

“been given in a former Report, where it has been stated that it comes upon the

1,
|
|
8

Ottawa, a short distance above the village. 'Within fourmiles above the village, -
on or near the road running round the bay.there presented by the left bank

of the river, two important bands of the crystalline limestone .emerge from o
beneath the fossiliferous strata underlying the flat country overlooked by the . ...

Laurentide hills. These bands, separated less than two miles from one another;
rise into the flank of the hills, which exhibits a section transverse to the general . -

strike of the formation in that part. One of the bands is scen in the third range :
of the township, on the line between the twelfth and thirteenth lots, and the = .

other on the Calumet River, on the sixteenth and seventeenth lots of the second ..
Tange. e
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The space between them is occupied by gneiss, the banded structure of -
which is visible in a vast number oF places, but a large part of the rock is
coarse-grained ; the feldspar being in individuals, frequently attaining an inch.
and sometimes more in diameter, while the mica and the quartz often accompa-
nied by hornblende, and the former sometimes replaced by it, are distributed among
the feldspar in such a manner as to give a reticulated aspect to the surface.
Beds of this character are sometimes thin, but'when thick and massive, which they -
- usually are, they might upon a first inspection be mistaken for igneous instead of
altered rocks. Upon a careful study of the case, however, it will be perceived
that this reticulated structure is accompanied by an obscure arrangement of
the meshes of the net-work into parallel lines, which are found to be conform-
able with the more distinctly banded portion of the strata. The more dis-
tinetly banded part is possessed of less feldspar than the reticulated portion, and
often presents layers of quartz rock, sometimes nearly pure, which seem to
“become more abundant on approaching the limestones. The: rocks, for some -
- distance on the outside of the two ranges of calcareous strata, bear much the -
same character as those between them, the reticulated gneiss being perhaps more
abundant and more massive. o ‘ T e
- In the mountain flank the two calcareous bands are almost exactly parallel
. to one another, running about N. N. E., and they both, as well as the gneiss
between them, dip with many irregularities to the westward. - They keep nearly -
parallel for several miles into the interior, but it will be expedient to follow.
out one of the bands continuously. o T
: The calcareous exposures on the Calumet are comprised within the space.
of between 200 and 300 yards across the stratification, and they can be traced
- up the river from the position mentioned on the ‘bay road in the second range, .
to the quarry in the third range, where Mr. Charlebois some years ago erected
a mill for sawing and polishing the limestone as marble, and where, as was
described in a former Report, the rock, which is white, is much marked by spots
and patches of green serpentine. The quarry is situated towards the front of the
sixteenth lot, close upon the west side of the Calumet, the channel of which is
paved with the limestone, while very little removed from the opposite side, the'
gneiss, limiting the calcareous group of strata to the eastward, rises in a heavy
- mass, parts of which, not far from the spot, are marked with red garnets.
, I aline be carried from this spot in a direction W.N. W.* across the
seventeenth lot to the road running up between it and the eighteenth, several
exposures of limestone, in addition to those already mentioned, will be met with.,
A little north of the line, at least four are seen between Mr. Profit's house (which
stands in about the middle breadth of the seventeenth lot) and the road, separated
from one another by beds of pyroxenic gheiss and quar'z rock, and about two
acres west of the road a precipice of reticulated gneiss presents itself, limiting
the whole. The transverse breadth from the marble quarry to this precipice is
not much under half-a-mile. Few of the dips are less than fifty degrees, and many
of them reach seventy and eighty. But as the breadth stated greatly exceeds .
that farther on, it is probable that a considerable part of it is due to the repeti-.
tion of beds through undulations, and in estimating the thickness of the group
an allowance must be made for them. It appears to me probable, however, that
a liberal one would not reduce the thickness to less than 1000 feet. o
. From the front of the third range, the calcareous group can be traced to the
~rear of the fourth (nearly two miles), by several considerable exposures of lime:

* The bearings given in- this Report are magnetic; the varistion of the compass s about ten
degrees west. . : ‘ e
-8
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stone and the limiting gneiss. In this distance the strike is nearly N. N. E., and
the belt runs the whole way upon the line between the seventeenth and eighteenth
lots.. Close on the rear of the seventeenth lot, it is seen on the farm of Mr. E.
Connely. ', Here four beds of limestone appear to be separated by beds of feldspar
and quartz rock, the former weathering opaque white, and much studded with
patches of augite or pyroxene. The thickest bed of the limestone appears to be
on the west side of the group, and a heavy bed of quartz rock, about fifty yards
wide, intervenes between it and the gneiss.. . Of the gneiss there is a wide exposure
on the west side, between the quartz rock and the River Rouge. It measures
800 yards across the stratification, exhibiting distinetly marked beds, very regular
in strike, but varying in inclination from fifty-six to seventy-seven degrees.

Including the quartz rock, the breadth across the limestone group is about 600 B

yards. There are some twists in it conspicuously displayed on the east side, but

it is probable that the thickness of the whole does not fall short of the 1000

feet already stated.

In the next ,half-milé the oaléared‘us“ belt?ié cut by dykés 6f gi'éenStphe ﬁfap, L
with a well-marked transverse columnar structure. There appear to be twoof

importance, and one of these, with a breadth of fifty yards, has been traced at a ..
right angle across the stratification, for a distance of three-quarters of a mile to the
eastward. Although there are no exposures of the limestone, sink-holes in the’
same bearing as before, indicate its course, still on the line between the seventeenth

and eighteenth lots; and by means of them it is traced to a position in a valley '

‘where its breadth is well bounded by precipices of the gneiss on each side. In
this valley it crosses the fifth range, still in the same relation asbefore to the lots ;
‘but no exposures of it are met with. On the west side of the valley, however,
within a hundred and fifty paces of the rear of the range, there is exposed an
enormous mass of white quartz rock. It is distinctly divided into beds, and with
a transverse breadth of 150 yards it has a dip N. 80° W.< 61°, This would
give it athickness of 400 feet, and between 1t and the gneiss on the east side
~ of the valley there is a breadth of exactly ten chains, which, assuming. the dip to
be the same, would give a thickness for the calcareous part of 580 feet, making
the whole thickness much the same as before. L T
This part of the valley is quite flat and even ; it possesses a deep rich soil,
- and being wholly free from boulders, gives fine arable land. It continuesof this
character for three-quarters of a mile, and with a uniform breadth; it has a bold

gneiss cliff on the east and the quartz rock on the west side. . But though there

i8 not a single exhibition of the calcareous strata, a fine spring which issues from

the soil near the house of Mr. Fahlen, on the seventeenth lot of the sixth range,
is so ‘charged with carbonate of lime' that the water quickly leaves a coating of

it on the utensils in which it is boiled for culinary purposes. - - ‘
~ Towards the rear of the sixth range the valley gradually opens to double
~ its last breadth, by a bend in the gneiss on the east side, and while the quartz -
rock is still conspicuously displayed on the west, an exposure of the limestone
- occurs close by the gneiss on the other, in the vicinity of the frontpost; between -
the fifteenth and sixteenth lots of the seventh range. L
- Though the strike. of the belt up to this point is very nearly the same as at
~ the commencement, it has ceased to hold the same relation to the;lots as: at
- first, in consequence of irregularities in the original survey of the township; which -
glve them a very marked turn to the left. Beyond this the strike veers a few
egrees farther from north, and after a gentle sinuosity to the east in crossin% the
eighth range, the less northern strike is maintained to neatly the centre of the

thirteenth ot of the eleventh range, which is the last of the township, the belt -

running in a valley all the way. ~But from the southern half of the line, between




“ Qb‘rviqibria. j o (Append1x,No52) o A185 L

the fourteenth and fifteenth lots of the ninth range, on which there are large :
exposures of the calcareous strata, there is a projecting spur of - the limestone
running nearly south in another valley, in which the rock, often exhibited to~
-view, reaches the front half of the twelfth lot of the eighth range; the distance
being about a mile and a-half, o ‘ e
On the line between the tenth and eleventh ranges the limestone is largely
displayed across the thirteenth lot, while no other rock is seen in place, and
the exposures extend about 200 yards beyond the lot on each side. The breadth
of the limestone would thus be from forty-five to fifty chains, and from this
as a base, its sides come to‘a point near the centre of the thirteenth lot of the
eleventh range, where it exhibits a somewhat truncated apex, surrounded by
gneiss, with some beds of quartz rock between. ‘ ‘ -
From this the trend of the beltis south, which it maintains to the line between
“the sixth and seventh ranges, the distance being about five miles. It underlies
~ a valley the whole way, bounded by a mountain of gneiss on each side, that on
‘the west separating it from the valley in which the belt was followed north-
ward. Across the ninth range it has a breadth of about 700 yards, being inter-
stratified in some parts with quartz rock, and on the north half of the twelfth
lot, occupied by Mr. Wilson, a band of quartz rock occurs on the west side,
with gneiss beyond, studded with garnets; but no bands of quartz rock were
observed between the limestone and the gneiss on the east side of the valley..
Across the eighth range the belt widens to 1000 yards, by a bend on the
west side; and in this measure are included on that side some bands of quartz
rock and dolomite holding grains of serpentine. These bandsand the bend men-
tioned occur about half-way across the range, where the hill on the west side being
worn down, a transverse valley presents itself, reaching to the spur of limestone
which has been described as projected southward from the eastern valley. In
this transverse valley very little gneiss was met with; but white quartz rock
and feldspathic rock are seen in several spots nearly all the way, the distance
between the limestone exposures nearest to one another, in the two belts, being
- a little over half-a-mile, ‘ o R
A little south ofthe line, between the seventh and eighth ranges, the valley -
we are tracing, and the limestone contained in it, are suddenly contracted again
to about 700 yards, leaving a spur of the calcareous rock on the west side in the
ninth lot. Thus reduced, the band crosses the seventh range, and then changing
its north and south strike, traverses the sixth, bearing about 8. 30° W.,in which.
direction it runs from the seventh to the tenth lot. All along the south-east side,
beds of quartz rock are seen, becoming more and more interstratified with gneiss
as they recede from the limestone, but their continuity is broken in the south-east
corner of the ninth lot by an intrusive mass of syenite, which will be spoken-
~of farther on. Quartz rock accompanies the calcareous band on the north-west
. side also, with much constancy, though the frequency and the thickness of the .
beds are perhaps not so great. ‘ o ‘ S
- From the line between the fifth and sixth ranges, the east side of the belt again
-gradually turns south, and in this bearing there are large exposures of calcareous -
rock extending to the south half of the ninth lot in the fourth range, a distance:
~of a mile and three-quarters. They are embraced in an area which has a breadth
of about 850-yards, the two sides of which are nearly parallel. Well marked
beds of quartz rock, separated by thin layers of gneiss, follow the rim of this
area, with a breadth varying from 150 to 200 yards, and rounding the southern -
extremity again return with the limestone to the line between the fifth and sixth
ranges, which they reach on the eleventh and twelfth lots; but between the
limestone at this point and the position from which we started on the same -
‘ o s
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range line on the tenth lot, there appears a projecting mass of quartzrock and - -
gneiss, which extends southward about thirty chains on the line between the tenth.
and eleventh lots. " .. S L . .

" The limestone continues northward, with a few degrees of easting, across
the sixth range, and about twenty-five chains into the seventh, and here again
- turning in a deep triangular recess of the gneiss mountains, it maintains 2 S. S.
W. course on the twelfth and thirteenth lots across all the ranges in succession,
~ to the middle of the third. The eastern margin is pretty straight, and in this

stretch of three and a-half miles it runs exactly parallel to the western belt;
but on the west side there are some irregularities.  From the sixth to the

middle of the fourth range the belt gradually widens, attaining at the latter part

a breadth of three-quarters of a mile opposite to a transverse valley, ‘rea,ching_‘

across from the eastern to the western belt, and affording a channel forthe united
~ branches of the Calumet. A portion of the measure given to the eastern belt, how-
ever, is occupied by a sub-lenticular shaped mass of gneiss of about a mile and

~ a-quarter in length, by a breadth of a-quarter of amile where widest. Between

it and the gneiss on the east, the band of limestone is narrow, not exceeding 200
~ yards, and while the gneiss on each side of it meets the limestone with a straight -

face, the limestone itself appears to be much twisted and broken, as are'also .

some. beds of quartz rock, whose place seems to be on the east side. -
Before reaching the line between the third and fourth ranges, the limestone
suddenly narrows to about 150 yards, but increases to 250 yards before it.
disappears under the fossiliferous strata at the foot of the Laurentian hills, where
it was indicated at the commencement of the description as constituting one of =~

the two bands rising into their flank.

‘These two bands are thus shewn to be traceaBIe to a,‘u‘nio‘n,‘ andin i'éa)lri‘ty‘,‘to o

constitute but one ; and as the dips which they shew, in so far asthey can be -

measured by a clinometer, have in almost all parts, on both sides, a more or less:
westward bearing, it becomes a question to what form the belts are related in

the physical structure of the district. As the formation is beyond a doubt of a B

stratified character, these belts of limestone are the outcrop of an undulating
sheet, the ridges of which have been worn down ; but'in the horizontal section .
of an undulating surface, similar forms in the distribution of the horizontal rim

may be derived from the anticlinal*or synclinal part of the, undulation, and it =

the belts belongs.

is to be determined in the present instance to which of these the area between
Allusion has been made to an exposure of ‘iﬁt‘msiv‘e‘ ‘ éyenite; ‘which toﬁcbeé‘

~one part of the eastern calcareous band in the south-east corner of the ninth .

lot of the sixth range. This belongs to a mass of the same rock which hag an
area of about thirty square miles in the townships of Grenville, Chatham and
Wentworth. At its western extremity it presents a north and south face of :a

mile and a-half, running parallel to the calcareous area which has been described =~

as stretching to the southern half of the ninth lot of the fourth range of Grenville,

from the east side of which areg, its ‘distance is from. a-quarter to half-a-mile;” " |

The south-west corner is on the eighth lot of the same rdnge, in which it.does
not reach quite so far south as the limestone does in the ninth. From this, its. -
- southern face extends to the eleventh lot of the seventh range of Chatham,
In a general straight line, shewing however a few indentations. The distance
18 eight and a-half miles, and. the rock constitutes a continuation of® the flank of

the mountains overlooking the. fossiliferous glains, for a considerable part of the :

~way. On the north-east side it is limite
River, from the position last mentioned to the middle of the tenth range of "
Chatham, on the line between the twenty-thtrd and twenty-fourth lots; and

: IR - S ‘ e )

by the West Branch of the North = '
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to the middle of the twenty-seventh lot of the same range, from the position
where it was first mentioned in Grenville, its boundary runs E. N. E. and W..
'S. W. Between the two pointsindicated in the tenth range of Chatham there
is a distance of about a mile, and from this breadth as a 'base, the sides of the
mass gradually approach as it runs in a N. N. E. direction into Wentworth,
in which its precise termination has not been ascertained, though it is probable
" it does not extend very far. e : ‘ : K

The intrusion of such a mass of igneous rock as this can scarcely fail to-
have had a considerable effect in modifying the attitude of the strata which -
surround it. ‘The crystalline condition of the syenite shews that it was slowly -
cooled under great pressure, and we cannot now say whether it was a deep -
seated part of an outburst which reached the surface, as it was then constituted, -
or whether it was originally overlaid by masses of gneiss and limestone which
have since been worn away. In either case the probability is, that it would
give to the strata now surrounding it an anticlinal form. It seems probable,
- therefore, that the western dip, belonging to the eastern band of limestone,
where it approaches the western extremity of the syenite, is'a true one, and
that the form between the bands is synclinal. This appears to be corroborated
by the fact that where transverse valleys occur between them, the wearing down
of the intermediate gneiss widens the calcareous bands, particularly the east one,
and narrows the interval. - ‘ o c ‘
~ The calcareous sheet having thus the form of a trough, the western dip of
the western outcrop must be an overturn ; and the two spurs of the rock which
point to one another, the one turning south from the western belt, and the other -
~ north from the eastern, must constitute a subordinate anticlinal. Without refer-
ence to minor corrugations, the general form of the area would be that -of two
troughs joined together, each about a mile and a-half wide, with an overturn
dip on the west side, the one trough running north and south, and the other,
as far as unconcealed by the superior fossiliferous strata, south-south-west and
?orth-north-east. 'The accompanying wood-cut gives a vertical section of the

orm. ‘ . :

a, crystalline 1iméstone; b, gneiss and quartz rock.

Though the northern extremity of this double calcareous trough crops out -

in the middle of the thirteenth lot of the eleventh range, the depression formed
" by the confluence of the two valleys coineiding with its sides, does not terminate |
there. It runs northward into Harrington, and while the waters connected with
the Grenville part of the depression run southward, yielding their contribution to -
the Calumet River, those in the Harrington part flow northward across the town-
"ship, and join the River Rouge beyond the northern boundary. ‘ -
Across the first and second ranges of Harrington the depression runs north,

in a direct continuation of the east side of the calcareous trough just described;
and after we leave this trough and traverse but a short interval of gneiss,
calcareous rocks are again met with. They occupy a small portion of the rear
_ of the thirteenth and fourteenth lots of the last range of Grenville, and enter on .
the eighth and ninth of the first range of Harrington, the eighth lot in' the
occupation of Mr. Xavier O'Brien-and the ninth of Mr. W. Fox. Other expo- .

‘ ‘ ‘ - o 10 )
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sufes are met v‘vith‘more than ha,lf;Wa,y across the range, and it appeais probable
that the whole of them belong to a carcareous area which may rich Slavery -
Lake on the tenth and eleventh lots of the second range. In length the area

would thus be about a mile and a-half, and its breadth near the.town line of

Grenville and Harrington under half-a-mile, gradually diminishing northward. -
From the relation of this area to the Grenville trough, its form would of course -
be, like that, synclinal. ' . R
. The gneiss-bound valley in which the area lies, continues in the same directly
north bearing, for another mile, to themiddle of the third range on the eleventh
lot ; then turning N. E. it runs about a mile in that direction and splits into two -

valleys, one continuing to bear in the same N. E. direction, or perhaps a little

north of it, and the other about N. 80° E. Both these vallies are paved with

“limestone.  In the former the rock occupies a breadth of nearly a mile between:
two lakes, the one called McCulloch’s Lake, from the name of the only settler
on its banks, and the other the Big Lake, because it is the largest in Harrington ;
beyond them it has been followed to the ninth range of the township, while
T have lately received intelligence of its extending, as was to be expected, in

- the same course into Montcalm. In the opposite direction, however, exposures |

have not yet been met with farther south than the brook emptying McCulloch’s

Lake into Big Lake. . L B ‘ Do

In the other valley the rock has been traced from the head of Big Lake, on'
the land of Mr. Donald Fraser in the front of the eighth lot of the fifth range, to
the first on the line between the fifth and sixth ranges of Harrington, and thénce
to the next lot, that of Mr. A. Fraser, which is the twenty-eighth of the
seventh range of Wentworth. The distance is about. three miles, the bearing, = -

as stated, N. 800 E., and the breadth of the band varies from about one-quarter

to three-quarters of a mile.: The house of Mr. Fraser; standing onthe limestone, -
- is sifuated on a beautiful sheet of water called Gate Lake, which has an east and

west length of about a mile, with a breadth of half-a-mile. The lake lies chieflyin =

 the sixth range of Wentworth, but near to Fraser's house there is a part of it in
the seventh. The limestone is seen on both sides of the lake as well as at the -
lower. or western end of it, where it forms a natural bridge, beneath which occurs
the exit of the lake; close upon the line between the two townships which have
been named. . ‘ ‘ o ‘ T
From this lake the rock takes a turn to the N. E., towards Sixteen Island -
Lake, a long stretch ot water extending from the rear of the first range in the.
township of Montcalm to the twenty-fifth lot of the eighth range of Wentworth,
and emptying by a considerable brook into Gate Lake, which by the calcareous
valley we are following, is again tributary to Big Lake, and ultimately to the
River Rouge. The limestone reaches the lower end of Sixteen Island Lake, and
occupies its eastern side to the twenty-third lot of the ninth range, whereit turns =
eastward from the lake ; but beyond this it has not yet béen traced. o
. From this position to the upper end of Big Lake the distance is about six
miles, and the excellence of the soil prevailing in the valley has caused partial.
clearings to be effected in almost every lot in that part of it ‘which is in Harring=
ton. Between the upper end of Big Lake and the mouth of McCulloch’s Brook, -
in the other valley, there is a distance of about half-a-mile occupied by a ridge
of gneiss, exposures of which are seen on the east side of what is called the Narrows
of Big Lake, as well as in a knoll occurring on the west side, at the very

narrowest part, where the distance across the water is not over fifty yards. The

position of this knoll is near the line between the ninth and tenthlots, and some-

- what south of the middle of the fifth range. In addition to gneiss, it shews beds . -

of quartz rock dipping N. 65 W. <60°, which would give'a strike running
‘ ‘ ‘ e n R
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" with the valiey, and between the knoll and the flank of the western gneiss which
bounds the valley, there is a flat marshy surface with a breadth of some five or
81X acres. y ‘ o o ‘ :
-In this flat area no exposures of limestone have yet been met with, but it -
appears to me very probable that it is underlaid by this rock, which, to support .

~ the view I am disposed to take of the structure of the two valleys, would

require to be projected from each to a junction in the one from which they
branch. = If this be confirmed, it will at once be concluded that the distribution
of the limestone in this part indicates the continuance of the synclinal form
- traced through Grenville, with a turn to N. E. in its axis, from the third range

of Harrington. . ‘

The gneiss on the west side of the synclinal constitutes a well marked bold
and rocky ridge, which extends in a line nearly straight from the front of .
Grenville to the rear of Harrington, the distance being about twenty miles -
and the bearing N. N. E. The ridge is not often broken through by transverse
valleys, and where such occur, they appear for the most part to result from the
weakness accompanying greenstone dykes. e I

‘ In the front of Harrington this ridge has a breadth varying from three-
quarters of a mile to twice that measure, and on the west side of it there occur
two long areas parallel to it and to one another, presenting the form of valleys, .
which include so many exposures of limestone as to make it evident they are
underlaid by therock. The more eastern of these extends for a short distance
within the last range of Grenville, to nearly the rear of the fifth range of
Harrington, some five miles. It has a breadsh of nearly half-a-mile in the south
part, which gradually diminishes northward. TFrom its extremities there flow
two brooks in nearly the same line, but in opposite directions, and these joining
in the second range, the united stream, Dhure’s Brook, crosses the more western
area and reaches the Rouge about a mile beyond. The northern extremity of
the western area also occurs in the fifth range, from which the exposures of the
- rock gradually assume a wider spread, until reaching Dhure’s Brook, where
they occupy upwards of a mile in breadth. South of this brook about half-
a-mile, the rock is seen near Mr. Dugald Campbell’s house, but farther on, the
area runs under a thick, flat and fertile covering of clay, and its limit in that
~direction has not been ascertained, but it probably occurs a little south of the
town line of Harrington. ‘

The northern extremities of these two parallel areas are about a mile a-
sunder, and they are separated by a bold and rocky ridge of gneiss, which
gradually narrows and dies down, going south, terminating altogether less than
half-way across the second range. A less prominent ridge makes its appear-
ance in the same line south of Dhure’s Brook, and it is probable that on this
brook the two calcareous areas are connected. ‘ ‘ o ‘

The prevailing dips in connection with these two isolated areas being still to
the westward, it will be necessary to ascertain the distribution of others farther
to the rorth, before the form to be given to them in the physical structure, can
be determined with certainty. They may be parallel anticlinals or parallel syn-
clinals. If the former, they would belong to a lower group of calcareous strata -
than those already described; but if the latter, they would be only a repetition
of them, and this view I am at present inclined to adopt. ‘ ‘

It is probable that a smaller calcareous area which occurs on the first,

- second and third lots of the tenth range of Grenville, about three miles on the
east side of the main synclinal, has the same relation to it. About the breadth -
of two lots from this patch, rises in Chatham the western side of the ridge of
syenite described as projecting northward from the main body of the volcanic

.
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foék, and pointing ‘lik‘e é,ﬁnger towards Wentworth.. . Close 0;1 the east side of =

‘this finger there is met withanother calcareousband. © The most northern exposure

of it I have yet seen is on the line between the first and second ranges of Went-

worth, in the twenty-second lot. It has here a-breadth of about 400 yards, and
can be traced obliquely across the twenty-first and twentieth lots of the first

‘range. From this last it crosses the -town: line and enters Chatham upon the
- twenty-second lot of the twelfth range, from which it quickly sweeps round to -

the twenty-third, the propeity of ‘Mr. Brewer, who has recently erected a kiln to ! .

burn the stone for lime. * S LT e L
It here becomes confined to a deep and narrow valley which gives a channel
to the West Branch of the North River. - Bold flanks of gneiss hem it in on both

sides, that on the west being a strip between the limestone and the syenite. In.
this gorge the limestone may have a breadth of between 200 and 300 yards,
and though not seen in its course for upwards of a mile, it maintains a' straight'
one, running 8. S. W, with the lots, across the twelfth and eleventh ranges.
Several exposures of the limestone occur on the front of the eleventh range in’

- the twenty-third and twenty-fourth lots on both sides of the West Branich, andon =~
the same lots in the rear of the tenth range, in the vicinity of Mr. Carpenter’s -

house. ‘

In this part the calcareous rock comes close upon the syenite, from which

emanate one or two dykes intersecting it, and as the main body of the voleanic =

rock rises to the south, the limestone must be either entirely cut off by it-or

deflected to the eastward. I am inclined to think that it is deflected; for from this

point the syenite runs across the lots to the southward of east, and though I

have not met with any calcareous exposures running parallel with the syenite, -
for about two miles and a-half to the eastward, one with such a strike does

- then occur about the middle of the fourteenth lot of the tenth range, and the
gneiss runs nearly parallel with the syenite all the way. The strike of this -

calcareous exposure is about E. S. E., and traced to the thirteenth lot it turns

southward, crossing on it into the ninth range. = About a mile farther south itis

again visible in the channel of the West Branch in the twelfth lot, near the line

~ between the eighth and ninth ranges, a short distance from the syenite. - It may .

' proceed a little farther to the south-eastward, but in this neighbouthood it appears

again to turn north, coming back to the road between the ninth and‘gtenth .

ranges at the church near the line between the tenth and eleventh lots.

The breadth of the band, including several silicious beds, here extenas‘jﬂ :

from Mr. McArthur’s house on the tenth lot to a short distance westward of the

- church on the eleventh, the measure being about 500 yards; while the breadth

of the gneiss which separates it from the position where it crosses the road o

still farther west is about half-a-mile.

~ From the south-west corner of the tenth lot a road runs back on the 1ot'dcross -
the tenth, eleventh and twelfth ranges of Chatham into Wentworth. It is under-

laid by the limestone nearly the whole way. Across the tenth range the course

of the limestone is N. N. E.; across the eleventh it inclines more to the east, |

and it again resumes the previous direction across the twelfth, and leaves Chatham

about one lot more to the eastward than its position at McArthur’s, and with |

‘a breadth increased by one-half. In the front of the eleventh range one part of

the belt becomes very coarsely crystalline, shewing individuals of calc-spar-of .
two or three inches in diameter, and it here assumes the character of a fetid -

limestone, emitting when rubbed an overpowering odor like that of sulphuretted - -

hydrogen. .

: It constituteS“a‘\?alley across these ranges, as ‘is,‘indi‘c‘até‘d' by the *coin‘é‘vi-‘ o
dence‘ with it of the courseof the ‘B‘ig Creek, a tributary of the West Branch, -

18 -
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nearly the whole way ; but the depression is not a deep one.. It becomes more
marked, however, towards the rear of Chatham, across the twelfth range, in
the front of which limestone is burnt by Mr. McGibbon, and it is accompanied
on the east side by a conspicuous band of garnetiferous gneiss, in which the
garnets, though much cracked and broken, are of a deep red color and large size. -
‘Entering Wentworth on the eighth and ninth lots, the belt maintains its
Chatham bearing across the first and the larger part of the second range, with
a pretty uniform breadth, which however includes some bands of quartz rock; and
one of reticulated gneiss on the west side. It then turns to the eastward on
the latter range, and crossing the lots gains the line between the fifth and
sixth. On these lots it makes a right angle ‘to the northward and passes into
the third range. Up to this point it still coincides with the upward course of
the Big Creek; but immediately turning eastward. again, while the Big Creek
inclines north, they separate, the north side of the limestone running into a
short spur at the point of separation on the fourth lot. ‘ o
- Proceeding eastward across the third and second lots, occupied by Mr. Mann
and Mr. Conlin, exposures of the limestone are: found on both ‘sides of a small
lake which is tributary to the Big Creek, but on the north side of the lake there
appears a lenticular-shaped mass of quartz rock which extends eastward for half
itslength. Beyond this lake the belt, much diminished in its breadth, leaves the
third range of Wentworth and enters the third range of Chatham: Gore, on the
- second lot of which it turns more northward and passes into the fourth range, .
attaining it on the third lot, where it is bounded on the north side by a band of
- garnet-gneiss as conspicuous as that on the opposite side in Wentworth. It
returns again to the third range on the sixth lot, after presenting a very irre-
gular and indented out-crop, through the influence of two small undulations.
Still running eastward it reaches the eighth lot, where some of its beds have
been burnt for lime by Mr. Parker, the proprietor of the land. L
From this position, where its breadth is scarcely over a hundred yards, the
calcareous belt assumes a S. W. course, and after spreading out, through the
effect of small undulations, to the measure of nearly three-quarters of a mile on
the eighth, seventh and sixth lots of the third range, it again contracts to its -
former dimensions and enters the upper end of Long Lake on the sixth lot of
‘the second range, emerging from the lower end on the fourth lot of the first
range. Abold precipice of gneiss limits the lake on the east side, which suddenly .
breaks off some distance beyond the exit, and the country farther to the south -
becomes in general less rugged. The limestone increases in breadth a little on
- leaving the lake, and where it reaches the south line of the Gore on the third -
lot, it may measure about 200 yards. ‘ ‘ ‘ ‘ ;
It enters the seigniory of Argenteuil on the fifth and sixth lots, and advancing
about half-a-mile, its western boundary is seen in the former near Mr. Evans’
~house. From this position it is with difficulty traced further south, only one
exposure occurring in the next three miles. This is at about one-third of the '
‘distance, near the school-house in front of the third concession on the fifth lot,
where the belt appears to have very much decreased in width. ’
At about a mile and three-quarters from the North River, on the Gore
Road to Lachute, a trap dyke occurs running east and west; and to: the south' .
of this the limestone again appears, and can be traced all the way to the river,
where it becomes covered up by the fossiliferous rocks. Before sinking beneath
them, however, the band spreads into a very wide exposure and apparently
~ changes its course, commencing to run in a north-westerly direction, but gradually .
turning ‘more west; and it is traceable for about a mile and three-quarters in
this bearing before it is finally concealed by the Potsdam sandstone, the strike
e o » , o N VR
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of which is oblique to the calcareous band. In this last exposure, be‘ing,,conv“e-‘ o
niently situated in respect to roads, and in a neighbourhood where the fossil-
iferous limestone is rather arenaceous, the crystalline band is greatly burnt for =
lime, the principal kiln being that appertaining to Mr. McGregor. -

Between the position in Wentworth where the description of this cé)rlcareo‘lyzns‘ o

band commenced, and the position on Sixteen Island Lake where ‘that‘o.f aprevious
one terminated, there is a distance of between seven and eight miles which remains

unexamined. But it appears to me probable that when the investigation is. ‘  .

further prosecuted these two bands will be. found to join. Should this prove
to be the case, the whole of the calcareous exposures, which we have thus follow-.
ed through their distribution in Grenville, Harrington, Wentworth,: Chatham,

belong to one group,only. The lineal distance given by its outerop
~ in _the various windings which we have traced, is about eighty -
miles. The distribution shews four main synclinal forms, separated
by three anticlinals, and these being comprehended in a transverse
distance of ‘eighteen miles, there would on the average be about
- four miles between the axes of each two. The accompanying
wood cut exhibits a vertical section across them all. sy

to say much of the general bearing or parallelism of these axes, °
or of the effect the intrusive rocks may have had in producing or - -
modifying the forms; but in respect to these intrusive rocks a
- certain sequence in date is very conspicuously displayed; which -
may be here noticed. The oldest intrusive masses are a set of green-
- stone dykes, composed of a. greenish-white feldspar and black
hornblende, with a small amount of iron pyrites. Their width .
varies from ten to one hundred yards, and they all possess a well
marked transverse columnar structure, The largest are occasionally

are all distinctly crystalline. Their general bearing is east and

west, but the main dykes occasionally %ivide, a branch: striking off

at an angle of from twenty to forty degrees. = : L
One of these dykes was met with cutting the limestone on the

thirteenth lot of the fourth range of Grenville; its' breadth was.

there about thirty yards, and it was followed across the limestone -

.. and the gneiss for a mile and three-quarters, in which with a few

b, gneiss and guartz-rock ; §,‘syenite i Dy porphyry. - -

interrupted by the syenite on the eighth lot of the range already
~mentioned. Across the limestone it gave a ridge, but across the
gneiss it was usually found in a depression, sometimes a very deep
one. ‘Where it mounted the side of any ridge running with the
stratification, the columnar structure gave it the aspect of a flight
-of gigantic steps, well presenting the character from which the
Swedish name of trap is derived. The columns were so truly .at -
right angles to the plane of the dyke, that they were always a
sure means of  determining the underlie, which was towards the
‘north. A branch struck off from this dyke, on the eleventh lot of
- therange, and after proceeding for about a quarter of a mile in
“the direction 8.200 E., it turned to S. 400 E., and was followed for
el three-quarters of a mile more, chiefly across the limestone, in a
‘ % - remarkably straight line to the eighth lot, where having gradually
NS diminished from the width of eighteen . yards to five, it seemed t0"

a, érysta,lline limestone

‘Split“ up into a bméh-like distribution of small dykes and was lost.

Chatham Gore and Argenteuil, to the vicinity of Lachute will - |

Before a more extended investigation, it would be prem‘dturéf B ‘

- moderately coarse-grained, and the smaller fine-grained, but they =

moderate zig-zags it maintained a course of S. 85° E., until it was - |
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" Another dyke with a width of twenty-five yards was met with south of one
of the branches of the Calumet, on the eleventh lot of the fifth range and
followed for about a mile in the bearing N. 770 E., until it' was interrupted by
the syenite on the eighthlot of the same range. =~~~ .

A third has already been mentioned as cutting the limestone on the seven-
teenth lot of the fifth range. Its width was estimated at about fifty yards,
- of which thirty were seen, and it was traced for about three-quarters of a mile
across the gneiss, close by the precipitous side of a valley running with it in the
bearing S..65 E., and maintaining the same for a mile beyond ; its underlie was
northward. ‘ ‘ : T ‘ ‘ Lo

On Mr. Donald Frazer’s land, the eighth lot of the fifth range of Harrington -
at the head of Big Lake, a fourth was about twenty yards wide, and it was .
traced, for a quarter of a mile running under Mr. Frazer’s house in its course;
the bearing of it was N. 520 E. Another one constituted prominent points on .
- opposite sides of McCulloch’s lake towards the rear of the sixth range; it was
evidently an important dyke, though its exact breadth was not a scertained.
Its bearing seemed to be at about a right angle with the length of the lots,
go that it would run about S. 70° E. A sixth one ran boldly out into the .
water at the eastern end of Gate Lake, on the twentysixth lot of the sixth -
range of Wentworth. It might have been about fifty yards wide, and. in its
course in the bearing N. 46° W., it tipped the point of the next promontory.
This bearing would carry it to some position on the north side of the lake at
the west end, but it was not there observed. It appears to me probable that
the last three dykes, though they were not traced far, will be found connected, -
in the relation of a main dyke with a branch emanating from it. o

- From the sixth lot of the fourth range of Chatham Gore, where it cut -
the limestone, another of these greenstone dykes was traced for upwards of two
miles to the first lot of the third range of Wentworth. Its width varied from
~ fifty to one hundred yards, but it appeared to maintain a very uniform bearing
- and though an interval of seven miles is a long one at which to recognize it again -

yet an exposure of greenstone on the front of the first range of Wentworth
on the division between the twentieth and twenty-first lots, is so exactly in"
the line, that I am disposed to consider it a continuation of the same dyke. Af
the latter spot it is from 110 to 120 yards wide, and about eleven chains to
the westward it is cut off by the syenite. ‘ ‘ o

Still another of these dykes was observed as has been mentioned in the
seigniory of Argenteuil, about a mile and a-half from the North River on the road
~from Lachute to Chatham Gore. It appeared to be about twenty-five or thirty

yards wide, and it was followed in the bearing N. 75° W., for about a mile and

a-half from a point eastward of the road, to the town line of Chatham, which
it crossed towards the rear of the ninth range; and although it would require a .
change in its direction to bring it to a dyke seen on the road between the -
seventh and eighth ranges on the ninth lot, I am inclined to suppose they will
be found identical. Running about west from the latter spot, it comes against"

the syenite in the eleventh lot of the seventh range, and is there cut off by it.
These greenstone dykes being always cut off by the syenite where they"
have been observed to come in coutact, it is plain the syenite must be of posterior. |
date. The area which the syenite occupies has already been described. In
its. lithological -character the rock is very uniform, being composed for the.
most part of feldspar, either of some tinge  of red, or a dull white, with black
hornblende; and a rather sparing quantity of translucent,quartz. The red tin
prevails more on the west side, the white on the east. In the spur which ru
“into Wentworth, mica was occasionally found to accompany the hornblend

‘ ‘ o ‘ : o ‘ o 18
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The rock was rather coarsely.crystalline in the main body, but dykes of it were
sometimes observed cutting the limestone and the gneiss, in which the grain was -
finer, but they were never traced from any distance up to the nucleus.. = -
~The syenite was found to be cut and - penetrated by volcanic rock of a por-
phyritic character, which ‘is therefore of a still later date. The larger masses
of this porphyritic rock consist of fine-grained, dull reddish-buff feldspar, with
. which 1s mingled a sparing quantity of fine-grained black hornblerde, the
mixture constituting a base in which well defined crystals of the same reddish
feldspar, of various sizes from one-eighth to three-eighths of an inch, are thickly.
disserinated ; the base is compact, presenting an impalpable grain, a con- -
- choidal fracture, and a jaspoid aspect, with various colors, from light to dark
grey, brownish-black, and dull green. In addition to crystals of red feldspar,
this jaspoid base often contains a multitude of fragments of gneiss, greenstone
and syenite, varying in size from small grains to masses several feet in dia-
meter, ‘and these are occasionally so abundant as to give the rock the features -
of a tnfa. L IR ‘ R
The green base is rather more compact than the grey, and it does not'
usnally contain so many imbedded crystals of feldspar, but both would afford
fine material for ornamental purposes, and whenthe grey is very dark, approach- .

ing black, and the feldspar a decided red, the polished stone has a very beziutifu‘l_ R

aspect. ‘ : ‘ 3

1 The principal mass of this porphyritic rock occupiesa pearshaped area of
‘about 250 acres, with the small end pointing south, on' the third and fourth .
lots of the fifth and sixth ranges.of Grenville, from which, on the east side, a -
portion is projected into the second lot of the fifth range.  The mass is wholly
surrounded by the syenite, and a large part of it constitutes a mountain or

group of hills, intersected by one or two ravines. In about the centre of the = -

mass; on the summit of one of the hills, there exists a circular depression of
about one hundred yards in diameter, nearly surrounded by a tufaceous porphyritic:
- rim of.about thirty feet in height. In this depression, which is situated in the:
sixth range on the line between the third and fourth lots, about fifteen chains
from the front, there is held a turf bog, with an even surface, from which springs
a growth of good sized greenwood trees; and on sounding the depth of this bog
with a boring rod, the rock beneath was found to present the shape of: a cup,
with the depth of twenty-five feet in the centre, so that including the 1im, the
~ depression would be: about fifty feet deep, with the exception of a break down
to the level of the bog on the east side. The mnature of the rock, and' the
ditfienlty of accounting for the depression by any mode of wearing, gives to it
in some degree the air of a small voleanic crater. . But if it were such it must
. represent only the deeply seated base of the crater, as the evidence which: is’
seen in the ice-grooves of the vieinity makes it probable the country has
been much worn down by denuding agencies. = In this vicinity some entangled -
beds of gneiss were met with, one of which was traced for upwards of & hun- .
dred yards running about N. 700 W. It was swrounded by the porphyritic
rock. S ‘ o c s
From this porphyritic nucleus one or two porphyritic dykes were traced
cutting the syenite for short distances, and some of a similar character -were
met with at such a distance as to make it probable that there are other porphy-
- rytic nuclei. - One of these dykes about seven' yards wide, affording a beautiful
example of the brownish-black and red variety, occurs on the south side of the” -
road hetween the seventh and eighth ranges of Chatham, on the eighth lot.: Its
- bearing; which was N. 852 ‘W, would carry it to the gouth of the porphyritic mass
~ described, from which the:position in . which ‘the: porphyry ' cuts'the gneiss; is
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removed seven miles, though it is not more than one from the syenite, into which
I was not so fortunate as to be able to traceit. -~ = - SRR
Anotlier dyke of this aspect was seen in the ninth range near the line between
the thirteenth and fourteenth lots, but in addition to the elements already men-
tioned it held disseminated grains of transparent colourless quartz. = Its course
appeared to be S. 54© W., and it intersected a porphyritic rock of the same colour
and texture as the porphyry which was first described ; which however like the
- dyke, contained grains of transparent quartz. Grains of this mineral were
‘also observed in another porphyritic mass, whose course was N. 150 'W., about
a~quarter of a mile from the front of the twenty-fifth lot in the seventh range,
and in the very front of the lot many loose fragments occurred, in which grains
- of transparent quartz and crystals of light flesh-red feldspar were imbedded in
a compact feldspar base of a somewhat deeper flesh-red. o
‘ A porphyritic dyke was observed on the road between the sixth and seventh
“ranges on the twenty-third lot; with a reddish-grey finely granular base, it pre-
sented grains of quartz and crystals of flesh-red feldspar, some of them half’ an
inch in diameter. ‘ BRI : R o :
Of the tufaceo-porphyritic variety of rock, a lenticular mass crosses the
seventh and eighth lots, close upon the rear of the fifth range of Grenville. It
has a length of nearly half-a-mile, by a breadth of about 150 yards in the middle,
and lies between the gneiss on the north and the syenite on the south. It hasa
- bearing nearly west, with a turn-up a few degrees northward at the west end,
and in this direction another and apparently an isolated moss was observed tow- .
ards the front of the ninth lot of the sixth range, a short distanceremoved from -
the syenite, and wholly surrounded by the quartz rock and gneiss near the
limestone. i ‘ : .

In the vicinity of the pear-shaped porphyritic intrusion which was first des-
cribed, there are met with two veins of a special character cutting the syenite, -
that deserve to be noticed. They consist of a white, yellowish-brown or flesh-red -
cellular chert, the colors in some cases running in bands parallel to one ano-
ther, and sometimes being rather confusedly mingled, giving the aspect of a -
breccia. The cells are unequally distributed, some parts of the veins being nearly
destitute of them, while in other parts they are very abundant, and of various
sizes, from that of a pin’s head to an inch in diameter. On the walls of some of -
these cells or druses small transparent crystals of quartz are implanted, and in
some there are the impressions of cubical forms, resulting probably from crystals
of fluor-spar which have disappeared. On analysis, Mr. Hunt finds that the stone
-yields eight per cent. of soluble silica, and approaches in its composition to the .
nature of flint. From its cellular structure and other mineralogical characteris-
tics, it belongs to the silex meulitre of Broguiart, or what in England is called
buhrstone. ‘ o ‘ S

One of these veins was observed in the north half of the first lot of the sixth
range of Grenville belonging to Mr. John Stone. It was traced for about a hun-
dred yards running in an east and west direction. It was difficult to determine -
its exact breadth, as it was not very well defined, and ‘it appears to be less cel- -
-lular than the other. ‘ ‘ . E o o

~ The second was traced in a nearly parallel course across the very front of
the second lot of the sixth range, the property of a Mr. F. Kelly, from a position
on Kingham Brook, and farther across the south half of the first lot, belonging
“to Mr. James Lowe, who was the first person to draw my attention to it a8
affording buhrstone. On his ground the vein has been more examined than.
“elsewhere. - It appears to run in a very straight line, of which the bearing ‘is
- about east and west, and it stands in a vertical attitude, while its breadth varies

18
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“from four to seven feet, being apparently however in one place nearly twenty.
In the wider parts there are seen in the middle of the vein, masses six or eight
inches thick of the syenite which constitutes the wall-rock.” Where the vein
is banded, the colors run parallel with the sides. The attitude and associations.
of the mass clearly show that it cannot be of sedimentary origin, and the
soluble silica which it contains, with the volcanic character of the district, sug-.

“gests the probability of its derivation from hot springs similar to the Geysers of ‘\

- Iceland.  Waters holding silica in solution, have deposited this material upon
the walls of crevices in the syenite, ultimately filling them up. B
The intrusive rocks which have been described have a date anterior to the.
deposit of the fossiliferous formations. None of a similar character have been.
met with breaking through these.formations, and the relations of the base of
the Lower Silurian group along the foot of the hills composed of the syenite,
‘are such as to make it evident that the fossiliferous beds in some places overlie -
worn-down parts of the volcanic rock. But all these intrusive masses are cut by
“a set of dykes whose relations to the fossiliferous strata are not so certain. These -
dykes are composed of a finely granular base, with an earthy fracture, consisting
of feldspar and pyroxene, and having a dark-brownish-grey color. In this base
are imbedded rounded forms of black augite giving brilliant cleavage surfaces, and
varying in size, from masses not bigger than a pin’s head to some of several
inches in diameter. These are associated with various sized nodules of calc-spar,
filling cells that do not attain the diameter of the largest masses of augite, and
with small spangles of mica, grey in fresh fractures, but weathering to.a brass-
- yellow, on the surfaces of slightly weathered cracks and joints ; small crystals of
sphene were occasionally observed in the rock. Inthe nomenclature of D’Halloy
the rock would be called a melaphyre, and it is the augite-porphyry of some German
authors. ® By many geologists, from the accidental presence of the calc-spar
nodules, it would be called an amygdaloidal trap. = - o
One of these intrusive masses having a width of from three to ten feet was
“traced from the south half of the first lot of the sixth range of Grenville, not far
from Mr. Lowe’s buhrstone, where it cut the syenite, to the third and fourth
lots of the same range, where it cuts the pear-shaped mass of porphyritie rock,
- thence across all the lots in succession to the eighth lot of the fifth range, where
- it cuts both the syenite and porphyry, and farther to the tenth lot of the same
- range, where it intersected the quartz rock and limestone. The whole distance’
 is'upwards of two miles and a-half, and the bearing N. 88° W. - - ‘
Another was met with intersecting the limestone on the south half of the
thirteenth lot of the same range. It appeared to be divided into several branches,
two of which joining, the united mass with a thickness varying from one to
three feet, was followed across the limestone and the gneiss for upwards of half-
a~mile, in the bearing S. 80° E. These dykes bear a striking resemblance to
some of those which intersect the Lower Silurian group in the vicinity of
the mountain of Montreal, and may be possibly of the same age; but none of
them have yet been traced continuously from the Laurentian into the fossilife-
rous rocks, S R ‘ e
The various exposures of crystalline limestone which have thus far been .
described, appear as has been stated, to belong to one and the same belt or group
- of caleareous strata. -But in Chatham Gore, under a mile to the north of the
exposures across the western lots of the third and fourth ranges, others were
traced from the fifth lot of the fifth range of the Gore to the first lot of the
fourth range of Wentworth. In a similar relative position exposures were
observed on the banks and islands. of the Great Lake of Wentworth. reaching
from the northern extremity of the lake to the fifteenth. lot: of the fitst range,
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at the point separating the two southern bays, and back by the western side of
the lake to the fourteenth lot on the line hetween the second and third ranges.
It appears probable that these exposures all belong to one band, which
would run parallel to the one further south, with a great body of gneiss hetween ;
and from the form the southern band has been shown to present, the northern
onc would be ahove it. The whole distance, however, between the extremes
of its yet known out-crop, seven miles, is not sufficient to justify any very -
positive assertion on the subject. . The breadth of the belt does not in the parts
~ observed appear to exceed from 120 to 220 yards. ‘ ‘
Another caleareous arca was partially examined in the rear of the seigniory

~ of Mille Isles and the front of the township of Morin. -~ In the seignioty the -

exposures extend from the fourteenth and fifteenth lots of the south range of
the Saint Gabriel concession, the latter belonging to Mr. Constantineau, along
the River Simon to the road into Morin, between the thirty-first and thirty-
second lots. The breadth they occupy on the fowrteenth and fifteenth lots is
about 300 yards, which appears to be maintained with considerable wniformity
to the twenty-fifth lot; but here, by o southward hend in the sonth limit, it
secms to widen to about three-quarters of o mile and again contracts on entering
Morin. ‘ ‘ o
Bxposures of the rock are seen in Morin near Mallet’s Mill on the Simon,
which is on the thirtieth lot of the first range of the township. Others were
observed in the first range to the eastward, in the rear of Mr. J. Suele’s lot,
whicl is the thirby-sixtl, and towards the front of a lot supposed to be the
fortieth, heing a few lots to the N. E. of Mr. G. Hamilton’s, which is the forty-
third. - Otlier exposures were found towards the rear of the second range on the
forty-first lot, belonging to Mr. Baldwin, on the forficth, and at Wilson’s Mill
on the thirty-ninth, as well as the next to the north-e&sfzwa,rd, where its presence
isindicated by a great circular sink-hole nemTy an acre in superficies. o
The course of the helt from Constantineaw’s, in Mille Isles, appears to be a
little south of wost, but about the line between the first and second ranges of
Morin the belt appears to split into. two, one set of exposuves striking off to
the south-west-ward. I have been informed that both branches extend into
Wentworth, but what form is to be inferred from this will require further inves- -
tigation. The extension of the exposures from the ea‘stqrn extremity of the arca
in Mille Isles, though diligently. searched for, was not discovered. B
On the north side of this calcareous area there arises a mountain range
of rock, the peculiar characteristic of which is, that in this and some other pro-
bably velated localities it is cliefly composed of lime-feldspars, varying in
composition between labradovite and andesine, and marked by the presence of
Thypersthene and ilmeni’ce._ o R o R \ : o
Tn: the present locality the rock is chiefly labradorite, and consists of a
fine grained paste of this mineral, of a purplish-grey, weathering to an_opaque .
white, -and holding cleavable forms of a lavender-blue feldspar, several inches'
in diameter. Many of these forms exhibit & fine golden-green and deep blue. .
- opalescence, and the same hues occasionally emanate from minute points in.-
the paste. ‘The rock is generally massive, and it is occasionally very difficult.
to find any indication of those parallel planes which are so generally presentin |
common gneiss. The large cleavable forms of labradorite, however, as weIlras;‘
. the hypersthene and ilmenite, are found.to prevail ih belts that appear to be
‘ pamllﬁ)yto .one another, and garnetiferous or micaceous bands occasionally
indicate the same arrangement.. o R
" Thelimits of the rock characterised by.the labradorite in this neighborhood:
~ have not.yet been ascertained. It extends northward .in Morin to the eighth:
I : ‘ S 20 ‘

L
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range, a distance of eight miles, probably entering Beresford further on, and from
the position where the north edge of the limestone meets the line between Morin
and the seigniory of Mille Isles, it confinues to the eastward across the north
part of Abercrombie. . . - S PR
At St. Jerome a belt of the crystalline limestone was found to exist on the .
west side of the river; it was traced along its bank for a distance of a mile and -
a-half in a N. N. E. bearing, with a breadth of apparently about two hundred
~yards. ‘The rock on the east side of it is composed to a large extent of lime-
feldspar, but holding a considerable admixture of other minerals, it is not of -
- 80 conspicuous a character, and does not so readily attract the eye. o
The minerals have a reticulated arrangement, as in the case of the gneiss.
Darker and lighter bands run parallel to one another, the shades being occa-
sioned by the greater or less abundance of a fine-grained greenish lime-feldspar -
weathering opaque white, which occurs in spots surrounded by a darker coloured
net-work, consisting of dark green pyroxene and magnetic iron ore, with small
“disseminated clusters of yellowish-red garnets. In this mass large and small
individuals of labradorite, some of them two or three inches in diameter, are

irregularly disseminated, and irregular veins or apparent segregations occur here -
8 y g gregaiiol .

and there, composed of flesh-red orthoclase and translucent colorless quartz.
- On the west side of the river, rock of a similar character is met with, but
there is seen also an interstratified mass of reddish hornblendic gneiss, the

feldspar of whicl'is an orthoclase. The breadth of the mass is 200 yards, and it,

is marked by beds darker than other parts from the presence of more horn- -
blende. - Iron pyrites and molybdenite were observed m the rock, and it was
cut by veins of pegmatite composed of a very pale flesh-red feldspar, weathering
white, and translucent colourless quartz. Occasionally the pegmatite holds
crystals of dark brown mica.  One of the veins was large and very coarse
grained, .and they were all more or less characterised by the occurrence of
schorl and what appeared to be small zircons. = On the west side of this mass
of gneiss smaller bands of a similar nature seemed to alternate with those con-
taining lime-feldspar ; beds of quartz were also interstratified, and some of
~these were in one place so loaded with small garnets, as to form a fine granular
garnet-rock. The strike. of the masses on each side of the ‘limestone runs N.
N. E. with it, and all dip to the westward at a high angle. - o
Lime-feldspar rock more resembling that of Morin in its opaque white
massive aspect, was met with at New Glasgow, on the Achigan, in Terrebonne
Seigniory ; the stratification, however, was well marked by bands of garnets and -
‘pyroxene, and by alternations of the rock on the west side with common gneiss.
The strike is a little to the eastward of north, with a dip to the westward, and
the breadth observed was about three-quarters of a mile, without, however, -
the ascertainment of the eastern limit of the belt. ‘ SR
Similar rocks were observed by Mr. Hunt in Rawdon and Chertsey. In
the former, a band of crystalline limestone of some importance runs in about
the bearing of the north and south ‘diagonal of the township, and somewhat
east of it. - Westward from this calcareous band, lime-feldspars were met with
extending nearly as far as the west corner of Chertsey. “A%‘lowin'g this a strike
- parallel with the limestone, which was the strike generally observed, the
‘western limit would run down to the New Glasgow exposures; and the breadth -
of the area characterized by the rock in this part would appear to be about
twelve miles.. - - . ‘ o
- A large development of labradorite and andesine rock was also in 1852
observed on the Saultsd-la-Puce brook in Chateau-Richer, below Quebec. From
a narrow calcareous belt about two miles from the bank of the Saint Lawrence,
: : ‘ ‘ o
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its breadth extended northward to the rear of the settled parts on the brook,
about four and a-half miles, and in its course to the eastward it was supposed
. to run north of Ste. Anne Mountain. This latter Laurentian mass appears to
possess a character more approaching the common gneiss; as do also the preci-
pices on the bank of the St. Lawrence at Cape Tourment. . o
~ The feldspars of Morin, Rawdon, Chertsey, and Chateau-Richer, with their |
associated ilmenite and hypersthene, are described at length by Mr. Hunt in his
Report for 1855. The ilmenite is most abundant in the last mentioned locality ;
and it is not improbable that this mineral, still farther increasing in quantity to -
‘the eastward, may be found to culminate in the enormous mass described in
a former Report as existing in St. Urbain at Bay St. Paul. ‘ ‘ :
How these lime-feldspar rocks, and their associated lime-stones between
 Morin and Chateau-Richer, are related to one another has yet to be traced out;
but it seems not improbable that they may all belong to one great undulating
mass the whole way. S ‘ ‘

ECONOMIC MATERIALS.

- Most of the economic minerals existing in the district of which the phy-
sical structure has thus been partially examined, have been described or alluded
toin former Reports; one or two, however, have now been met with for the
first time in Canada, and in respect to others a few additional localities require
to be mentioned. o ‘ ‘ ‘ e

- Mugnetic Oxyd of Iron—Of this ore of iron the only new locality which
came under my observation, bearing an aspect of some importance, was on the
south half of the third lot of the fifth range of Grenville, the property of
Mr. Thomas Loughran. The bed was from six to eight yards in breadth, and
it was traced running westward and then turning south-west, the whole distance
being about 150 yards. The rock on each side of it appears to' be a micaceous
~ gneiss interstratified with many bands of quartzite. The iron ore and the strata
- run parallel with one another. The syenite flanks the gneiss a little distance
on the north and cuts the stratification to the east and the west, leaving only
about 350 yards of the gneiss on the strike. The bed of iron ore is of course
cut off by the syenite in the same way, and the greatest extent of the bed can
scarcely exeeed the measure just given to the gneiss. The iron ore is somewhat.
‘mixed with the earthy minerals of the gneiss, but not so much as to reduce its
produce in iron below a fair workable per centage. The specimens brought
away from the bed and analysed by Mr. Hunt give 52:23 per cent. of pure
metallic iron. ‘ ‘ o o

On the north half of the same numbered lot in the fourth range, belonging
to Mr. Frazer, there are less important indications of the same description of .
ore. The bed did not appear to be over a few inches in breadth, and the largest
lumps which had been obtained did not exceed a foot thick. The ore was'
traceable for about a hundred yards, by surface indications, from the same syenite
interrupting the gneiss on the west side in the previous locality, and the bearing
was across the lot about parallel with the other band ; but the syenite on the west
~and on the east diverging from one another going southward, there would
probably be a greater length of the smaller band on the strike than that given -
to the larger. I . . o ‘

Indications of magnetic iron ore were pointed out to me also on the fifth lot
of the eighth range, on the rear of that part of it which belongs to Mr. D.
Kemble, which I believe is the south half. Therock is gneiss, and in it about
an inch of the ore runs in a straggling manner with the strike of the rock.

o ‘ ‘ S ‘ ‘ 2
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Indications are é,lso met mth on the fom“'th‘ lot of the seventh range“,wbe‘longing

| to Mr. Cousins.  None of the specimens from this position shewn me presented

a thickness over an inch, and none were reported over three inches, and though
beds of such dimensions would not be workable, these two are worthy of remark,
from the fact that striking toward one another they may probably belong to. .
one and the same band, the place of which would be about a mile from the.

The more ilnportant ore bed in the fifth range, tho‘ug“hg on the ‘opposité“

| side of the syenite, is in the strike of those more to the north, and though twice
§ as far removed from the limestone, that may arise from the influence of the

§ fold which carries the limestone more to the westward in the fifth range, to the .
§ turn produced by which, the westward strike of the ore at Loughran’s may be =~

conforming. : ‘ ‘ ‘
- The intrusive syenite, breaking the continuity of the beds, makes it difficult

§ to speculate on the point, but it is one to be kept in-view, as should the ore in

the three localities belong to one band, the fact that it becomes of a workable
thickness in one of them, affords a ground to hope that it may become so in
‘others, while the relation of the band to the limestone, which has been traced
about eighty miles through the country, would greatly extend the area in which
it might reasonably be expected to' be found, and in some measure guide the

Mr. Frazer's land would be a parallel one, still further removed from the lime-

§ stone, but like the other it might perhaps in some parts of its distribution become
§ larger. o Lo ‘ c 8 ‘

Sulphuret of Mo, bdenum.‘-——Molybdenum is a rare metal, which, in' some

d of its combinations, 1s found to be a useful chemical re-agent, and has been
i recently employed as a blue dye for silk and cotton. The value of the sulphuret,
§ which is one of its ores, is about fifteen shillings the pound, but the commerce

f in it is of a very limited nature. As has already been stated, a specimen of
8 the sulphuret was met with in the flesh-red gneiss on the west side of the band

@ of crystalline limestone at- Saint Jerome, and though the quantity was no more =

§ than a mere trace, it is here noticed, as it is the fourth instance of its occurrence
§ in Canada, and the ore is to be kept in mind as one of the substances which
8 may be hoped for in larger abundance. . o o

- The first locality of its occurrence was in a vein in granite, on the west

side of Terrace Cove, Lake Superior; the second, that mentioned by Mr. Murray
& in his Report of 1852, on the west side of Mud-turtle Lake, north of Balsam -

8 Lake; specimens from a third locality were sent me from the River Doré, near

& Gros Cap, above Michipicoten, on Lake Superior. ' The locality mentioned by
: Mr. Murray, like the one at St. Jerome, occurs in the Laurentian series of rocks.

Pluymbago—Two localities of plumbago occur:ing in the area which is
the subject of the present Report, have been mentionied on a previous occasion
by Mr. Hunt and myself, as met with in the tenth lot of the fifth range of Gren-
ville. To these may now be added one on the north half of the second lotof
the tenth range of Grenville, belonging to Mr. Dolan, where the mineral occurs

in a vein; and another on the fifth lot of the fourth range of Chatham Gore, = .
where considerable lumps of it, strewed over the surface in. the vicinity. of
the ervstalline limestone, appear to indicate the chance of a workable quan- < -

~:3 plumbago associated with the Laurentian limestones is of a gray -

¥ _10... usd foliated structure, resembling that of Ceylon; its price would'not

| exceed from £3 to £5 the ton when clean.

] Mica.—The cleavable character of mica,. its ti’anuspa,rency,‘its %ela.étic‘ity‘é,lﬁ'&‘
b refractory nature, render it valuable for several purposes, the more important - -

outside of the limestone trough, of which the range has been traced through the - |
| township. ‘ ‘ ‘ o

direction in which a search for it should be made. The small ore seam on =~
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of which rclate to it as a substitute for glass for ship windows, and in some.
countries for house windows, for stove fronts, and such like applications.. For
the last purpose it is greatly used in North America. The prices at which
plates of five by seven inches sell in Monitreal, is about five shillings the pound.
Mica occurs in great abundance in small scales in the crystalline lime-
stones of the Laurentian series, but sometimes also in cleavable crystals suffici-

ently large to be economically available. When these are met with they are .

generally near the quartzite or gneiss limiting the limestone, or near some

‘interstratified mass of similar character, and they are associated with an aggregate
~of other minerals ;. among them, in addition to feldspar, are tabular-spar,

pyroxene, apatite, sphene, iron pyrites, idocrase, garnet, tourmaline, zircon, and

sometines, corundum. ‘ ‘ : o

. The locality in which the largest crystals of the mica were met with was

the ninth lot of the sixth range of  Grenville, belonging at the time of my
visit to Mr. Iuly, who subsequently mined and prepared the mica for sale in -
small quantities. One of the crystals was sufficiently large to enable Mr. Inly -

to send to the Paris Exhibition a sheet measuring two feet by fourteen inches.

Another locality in the same neighborhood which shewed crystals of good
- promise was the tenth lot of the fith range, belonging to Mr. Johnstone, and
another was on the land of My. Burns, which is the firs lot of the tenth range.
~ Bulwstone—In the gcological description of the intrusive rocks, mention
has already been made ot a vein of bulustone occurring on the first lot of the
sixth range of Grenville, the property of Mr. Lowe; and it has been stated that
* the vein is from four to twenty feet wide, and cuts a mass of syenite, in which
its attitude is vertical, whilst its course is about east and west.

By the French mineralogists the general name of silex is given to all those
compact uncrystallized forms of quartz, which, among English authors, are
designated by the various names of flint, chert and hornstone, which, though
differing slightly from one another, have a general aspect in common; and if
any of these are of such a porous character as to yield a material fit for grind~
ing grain, they would be termed siler meulitre by the French and buhrstone by
the Knglish. The best three varities of millstones exhibited in Parisin 1855,
and probably the Dbest that are known, are the grey stones of Aundernach in
Prussia, which are made from a porous feldspathic lava, and are not buhrstone ;.
the stones of Namur in Belgium, which are manufactured from a fossiliferous
chert of the carboniferous. epocl, in which the cells arise from the moulds left
by organic remains that have been dissolved out; and those of La-Ferté-sous-
Jouarre, in France, preferred to all others, which are made from a silex meuliére
approaching to opal in its nature, and derived from deposits of the tertiary age.
In this stone the cells are iregular and numerous, and do not owe their origin
to fossils. ‘ . : o -

The Grenville stone in its mineral character is most like that of Namur, being
a flint or chert, while in its cells it rescmbles that of La-Ferté. These cells, -
however, are not very equally distributed, and some parts of the vein are much
‘more solid, and therefore not so good as others. ’ T,

Until practical experiments have been made to try this material, it cannot
be asserted with confidence how the stone would compare with either the -
Belgian or Frenchi, but it appears probable that enough of it could be procured
to yield a large supply of good millstones, if the expense of working: it should
not prove too great. . o ‘ L R
o quarry it effectually it would be necessary to blast away . the syenite,
which is not a soft vock, from one side, in order to make room for forcing the;
stone away, by means of wedges, from the wall on the other; and it is almost,

Py “
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certain that it would be necessary, as in the case of the French buhr in
forming millstones, to build them up of pieces fitted together and secured by -
means of an iron hoop. ~ -~ oo L

~ Garnet-rock—Ctarnet possesses a hardness between that of crystalline
quartz or rock crystal and topaz. When reduced to a powder it is therefore .
a better material than sharp silicious sand for the purpose of giving a smiooth
‘surface to metal and stone work preparatory to polishing, and for cutting gems, \‘
and though inferior to emery in hardness, is occasionally used as a substitute -
for it. .

‘ On the west,side of the crystalline limestone at Saint Jerome, beds of garnet-
rock are interstratified among the quartzite of the locality. = They vary. in their -
composition, and sometimes consist of a number of hyacinth-red garnets weather- '
ing pink, with yellowish-white prisms of diopside, among which are present
small grains of greenish feldspar weathering opaque white, a few minute scales
of graphite, and still fewer and more minute brilliant black grains, supposed
to be schorl. ' o ST I

In some layers the garnets almost exclude the other minerals, but many -
variations occur in the proportions in which they are disseminated, in parallel
undulating bands, in the thickness of the four or five feet composing the
‘escarpment in which they are exposed, the bands being separated by thin
divisions of quartzite and feldspar. On the whole the garnets greatly prevail,

- and would appear to be in sufficient quantity for economic application.. - .. .

‘ A similar rock was observed by Mr. Hunt on the twentieth lot of the seventh .
range of Rawdon, belonging to Mr. Corcoran, where on the west side of the band .
of crystalline limestone which runs through the township, there is a great exposure
of quartzose and quartzo-feldspathic rock, all more or less mixed with garnet.
In one part of this there is-a bed of massive garnet-rock nearly pure, with -

- the exception of a few scales. of black mica and grains of schorl. Thererun =
through the bed, a few thin layers of quartz rock, which enclose rounded .
dodecabedrons of garnet about the size of peas; but the whole mass, which
‘is about three feet thick, would yield a great abundance of garnet for econo-
mic prrposes. o C C R

Lensselaerite~This ‘mineral is a hydrous silicate of magnesia very much =
resemblizg soapstone to the touch and to the eye, as well as in its refractory . -

- nature; it is, however, compact.or sub-granular instead of foliated, and not -

- 50 soft as soapstone, its hardness being about that of cale-spar. = It differs also

~ from soapstone in containing a somewhat less proportion of silica. .~~~ . .

Pro%essor Emmons, of the New. York Geological Survey, who,k was the
first to distinguish its mineralogical characteristics and give it a specific name,
describes it as economically applicable to all the purposes for which soapstone is
used, and several others besides. Being of a tougher nature, and not: liable
to exfoliate, it is more durable ; receiving a higher polish, it is capable of greater '
embellishment ; and' it can be. readily sawn and carved .into furnace Iinings,
ingot moulds, chimney pieces, inkstands, tables and -a multitude of other useful
forms. According to Professor Emmons, its color varies from greenish-white to -

‘bl'ownishw‘bl‘ack, and it occurs in rock masses. T
A mass of this silicate of magnesia of a greenish-white color, was met.with - -
on the thirteenth. 1ot of the fifth range.of ‘Grenville,, and appeared to¢ run-inte " .

“the same numbered lot on the sixth range, the property. of My. Cowie. -Only-the-
edge of the bed was.seen, where it occupied a place between the gneiss and.the

cerystalline limestone there exposed. It appeared, however,to. extend. under -
the soil sufficiently far to authorize the expectation of a workable quantity of -

the minel‘a;].‘.‘ ’ T L S Lo e "'w:‘“ b \r el e
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. With it was associated on Mr. Cowie’s land a hydrous silicate of magnesia
- very much resembling aphrodite in its characteristics, or the meerschaum of
-Longbanshyttan, in Sweden. The Canadian mineral is a cream-white, unctuous,
compact earthy looking substance, polishing uunder the knife, and strongly -
adhering to the tongue. It is heavier and harder than the meerschaum of Natolia.
- Its hardness is rather lower than that of rensselaerite. and it can readily be
carved into the bowls of tobacco pipes, for the manufacture of which it would
- form an excellent material. - IR o
Syenite—The syenite which is largely spread in Grenville and Chatham
- would afford an inexhaustible amount of excellent durable building stone, though
‘it would perhaps for the present be in this country, where limestone is so
- largely used, too expensive to work. In consequence of the color of the
‘felgspa,r, ‘which is an orthoclase, the blocks obtained in Chatham from the
eastern side of the mass would be a greenishwhite, while those from the..
western side, in Grenville, would be some tinge of flesh-red, deep or pale. The.
rock in some places is divided by parallel joints, which would greatly facilitate -
the operation of quarrying it for the sizes of stones applicable to the construction.
of dwelling houses, but perhaps weaken it for the very large blocks required for
use in public works. - The parallel joints are at right angles to one another
only in two planes, and the stones would require dressing on the third, to reduce -
them to the forms of cubes and rectangular prisms. In some parts, however,
where the natural planes of division are far apart, blocks suited for any purpose-
of construction may be obtained, and the stone splits with much regularity in
any direction required by the aid of wedges. = o
A Dbeautiful variety of the rock is obtained in the south half of the second
lot of the fifth range of Grenville. The feldspar is deep flesh-red and the
hornblende black, and the stone, which is capable of a high polish, appears to.
me to give as fine a material as the red granite of Aberdeen. = K ‘
. Porphyry~It has already been said in the geological part of the Report,
- that the porphyries which intersect the syenite would, in several parts, yield a .
“material of 'a superior character for ornamental purposes. Some of them present .
- a striking and harmonious contrast of colours, particularly those in which -
deep flesh-red well defined crystals of feldspar are set in a dark grey, blackish-'
brown, or velvet-black ground. The texture of the stone renders it capable of.
receiving a brilliant Yolish‘, and for all the objects to which materials of this. -
description are applied in the arts, few porphyries, in my opinion, would
_.surpass it. The best example of this porphyry, being that in which the crystal
of feldspar are the largest and most pronounced, occurred, as has already bee
stated, on the eighth lot of the seventh range of Chatham., . o
~ The green variety, to which also allusion was made, occurs on the east side
‘in about the mid-length of the fourth lot of the sixth range of Grenville. It i
still more compact, and has a more conchoidal fracture than the black and red, an
it would probably take as fine a polish as the best jasper, to which it is abou
“equal in hardness, - The color is a leek-green, passing into a blackish-green, an
it is marked with small red, brown, and black spots, from the presence of som
- crystals of feldspar and many minute accidental grains and fragments of foreign
rock. * There appeared to be a width of about seventeen yards of the greenisk
~colored rock, running in a course N. 70 W., crossing which northward, . thi
green gradually passed into a brown, intermediate between olive and chocolate:
~ brown, while the rock preserved its hardness, compactness, and other charac
ristics for about 150 yards. A I B
‘ _ Labradorite—The great beauty of the opalescent varieties of labrador
‘which are used in jewellery, is too well known to require mention. They oc
‘ L Co ‘ ‘ R
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a8 cleavable masses enclosed in'a finer grained paste of the same mineral charac- =

~ ter, constituting great mountain ranges of rock, and when they are thickly
disseminated in the paste; the stone would become an unrivalled decorative

material, applicable to architectural embellishment and articles of furniture. - “

Its hardness is about that of ordinary feldspar; it would, in"conseqence, be
 more expensive to cut and polish than serpentine or marble, but it would not

be so readily scratched or broken, and would, therefore, prove more lasting. =

Professor Emmons states that a block of the stone, submitted experimentally to
the action of a common saw (such, I. presume, as is used in sawing ‘marble),
attached to the waste power of a mill, was cut to the depth of two inches in

a day, which I understand to be about one-fifth the progress that would be made =~ .

in a block of good marble, in the sanie time, by the same means. It would
thus appear that though the operation is slower in the case of labradorite, there

‘is no greater amount of mechanical contrivance required in regard to it, and
that slabs could be prepared for chimney-pieces, pier-tables, and other articles -
of furniture, at a cost beyond that of marble not greater than is proportionate

to the superior beauty and durability of the material.

- The locality in which the best opalescent specimens were o‘bser‘ved,j in Setu,

~ was at Cap Mahue, in the tenth range of Abercrombie. = Here the rock is

composed of a lavender-blue fine-grained labradorite, which includes cleavable

opalescent forms.of various sizes, up to ten' inches in diameter, giving ‘& play .

of colors, which, in some instances, is a golden-green, in others, a bronze- .

green, and occasionally an ultra-marine-blue. Exteriorly the rock weathers to -

an opaque greyish-white. It is massive, but the quarrying of it would be .- ,
~ assisted by three sets of parallel joints, two of which give the precipices a sub- =
columnar aspect. The underlie of one set of the joints is N.<80°to 90°; of .

~another, W. <80° to 86°; and of the third, S, <7°. The rock occasionally ' -
‘holds garnets in some abundance, and these appear to run in layers, with a
dip northward. There are a few patches of quartz-rock, which run parallel
with the garnets. o T
- Boulders, holding opalescent masses, are met with in abundance intthe -
neighbourbood of Grenville, and several' large fragments of one of these having
been forwarded to Montreal, for the Paris Exhibition, by Messrs. Sykes, de Bergue
& Co., I took the opportunity of placing one of the specimens in the hands of
- Mr G. Hermann, of Paris, who has. a large establishment for ‘working into
ornamental forms all the harder species of rock, and he has sent to me a

small' vase made from it." The color .of the stone, in fresh factures, before . |

being worked, appeared to be a lavender-grey, but the polished surface of the
vase presents a general blackish-green ground, with' purple and grey spots, as.

well as opalescent portions, reflecting; when in a proper position, an ultra- ' ‘
marine-blue. - The high polish and beautiful colors render this vase & very

omamental object. « -

~ A block of the jasper co‘ngl‘omera,t‘e‘ of the Hﬁrohiah éerie‘s; sent to ‘me‘f‘bj‘:

the Hon. W. B. Robinson; from the Bruce mines, was likewise placed im Mr: =
Hermann’s hands. - The vase wrought from it, with its whitish quartz ground, -

and blood-red jasper pebbles, has a very striking and beautiful effect. "

Limestone and Lime-feldspars—The crystalline limestones ‘of e,the‘:ALaurentiaﬁf o

series. are quite as good for all the economic purposes fo which carbonate of
lime is applied, as the earthy limestones .of the. fossiliferous formations. It ‘is-

from the latter, however, that. is' obtained nine-tenths of the ‘material used = :
throughout the ‘country; for the very good resson' that more then'nine-tenths . . .

of the works of construction, both public and private; are raised upon: the fossili= -
ferous rocks, and for such present works, these rocks therefore afford the nearest
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sources of mpply Thus the mha,bltmtq are, well acquamted Wlth the aspect
of the fossiliferous limestones, and can easily recognise them, but very few of them
understand the nagure of the highly erystalline calcareous beds of the Laurentian -
serics. Hence it is that settlers in the back townships, who have dwelt many
years upon these rocks, have been accustomed, when in want of lime for the manus
facture of potash, or the construction of their chimneys, to send to the fossilife-
rous deposits for it—the distance being sometimes thirty miles—when it might -
have been obtained at their own doors. In following out the calcareous bands ‘
of the gneiss district, in 1853, therefore, especial pains were taken to point out -
their character to the settlus, wherever exposures were met with; and in
~ visiting some of the same localities last scason, I had the satisfaction of ﬁndmrr
lime-kilns erected, and lime burnt in four of them. ‘
The fossthmous rocks, in a large part of Cmnda, mammmmrr an mttltude ‘
‘ applo%chmw horizontality, give a much more even surface than the corrugated
series coming from beneath them, and this, combined with a genexally good
soil, renders them more favourable for agricultural purposes. It is over them,
~ to00, that the River St Lawrence nmntams its course, affording an unrivalled
means of exit for the pmduce of the land, and of entrance for the materials:
that are to be received in exchange. It is only a natural result of these condi-
tions that the area suppmted by the fossiliferous rocks should be the first settled.
This area, however, constitutes only between 60,000 and 80,000 square miles,
while the whole, supelﬁmes of Ca,nada, compmhunds 330,000 squate miles, or.
about five times the amount. .
Four-fifths of Canada thus stand upon the lower unfossiliferous rocks, and 1t
becomes a question of some importance, before it has been extensively testud
by agricultural experiments, to know what support this large area may offer to
an agricultural population. An undulating surface, duwed from the contorted .
condition of the strata on which it 1csts, will more or less prevail over the
- whole of this region; but the quality of its soil will depend on the character of :
“the rocks from which it is derived.

These rocks, as a whole, have very generally been called glamte, by those :
travellers who with little more than casual observation have described them,
without reference to geological considerations. The ruins of granite are known'

~to constitute an indifferent soil from their deficiency in lime, and hence an unfas: -
vourable impression is produced in respect to the agricultural capabilities of -
any extended area, when it is called granitic. Such soils are-however never
wanting in those essential elements the alkahes, which are a,bunda,nt in the'
feldspms of the granite. ‘ o
In the Reports of the Survey, the Laurentian rocks have been descnbe& :
in general terms as gneiss, interstratified with important masses of crystalling: -
limestone. The tcun gneiss, stuctly defined, signifies a granite with its eles
ments, quartz, f'ddspm and mica, arranged in poua,lld planes, and (,ontamm
larger amount of mica than ordinary gum’oe possesses, giving to the rock asehistos
or lamellar structure. When hornblende instead of mica is associated with quart
and feldspar, the rock is termed syenite, but as there is no distinet specifi
. single name for a rock containing these elements in a 1amellar autmrmmen»

it receives the appellation of symmc gueiss.. -
. Gneiss rock then becomes leldbd into two kmds, gmmtm and. syemtl

gneiss, and the word gneiss would thus appear rather to indicate. the lamells
arrangement than the mmual composition. . Granitic and syenitic gneiss w,
the terms applied to these rocks in the first Reports but as granite and. syeni
are considered rocks. of igneous origin, and the epithets deuved from them mi
be supposed to ha.ve a th(,metlcal 1efuenoe to such an oubm of ‘the gne

- 28
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while at the same time it appears to me that the Laurentian series are altered
‘sedimentary rocks, the epithets, micaceéus and hornblendic have been. given
. to the gneiss, in later Reports, as the best mode of designating the facts of
mineral composition, and’ lamellar arrangement, without-any reference whatver
to the supposed origin of the rocks.. When the general term gneiss therefore
s used, it may signify both kinds, or either; and-the epithets micaceous and

hornblendic are applied to the rock to indicate that the mica: greatly preponde-

rates or excludes the hornblende, or the hornblende the mica. = O

In no part of the area included in this Report is hornblende completely
absent from the gneiss, and sometimes it predominates over the mica ; hornblende
contains from ten to fifteen per cent of lime, so that the ruins of the rocks of
the arca, such as they have been described, whether gneiss, greenstone, syenite, .

or porphyry, would never give a soil wholly . destitute of lime. ' Of ‘this .

necessary - ingredient, the, lime-feldspars would be a more abundant source.
Diflerent species of them from andesine to anorthite, may contan' from about

five up to twenty per cent. of lime;’and the range of those Canadian varieties =

which have been analyzed by. Mr. Hunt, is from seven to about fifteen per cent.
The personal exploration which is the subject of the présent Report, has shewn,
for the first time, that these lime feldspars occur in this province, and probably -

in other regions, in mountain ranges, belonging to a stratified deposit, and not -

in disseminated or intrusive masses. = The breadth of these displayed in

the district examined, demonstrates their importauce; and the fact that the

opalescent variety of labradorite was ascertained by Dr. Bigsby to exist, in

situ, on an island on the east coast of Lake Huron, while the name of the .
- mineral reminds us of its existence at the eastern extremity of the Province,
sufficiently ‘points out that the lineal range of the lime-feldspars will be. co-
extensive with Canada. We may therefore anticipate a beneficial result from
their influence upon- the soils, over the whole breadth of the province. R
-~ The ruins of the crystalline limestone constitute a most fruitful soil, so
~ much so that the lots first cleared in any settled arca of the Laurentian country, -
usnally - coincide with its range. ‘In these limestones phosphate of lime is

sometimes present in great abundance, and there is scarcely ever any large
exposure of them examined, in which small crystals of the phosphate are not’
discernable by the naked eye. Mica and iron pyrites, are present, to furnish’
other essential ingredients, and the easily disintegrating character of the rock’
“readily permits its reduction to a soil. The effects of these limestones and

lime-feldspars are not however confined to the immediate localities in whick the ¥

beds are tound, for boulders of them ‘arc met with transported to southern parts,
evew far on the fossiliferous rocks beyond ; and there can belittle doubt that their

fingments are very ‘generally mixed with the soils.of the Laurentian country.: o

Thus while the diversity of minerals in the different rocks of the series furnishes'

the ingredients required to constitute  good soils, the agency of the drift has'

mingled them, and considering the resistance-to disintegration offered by most of:
the rocks, with the -exception of the lime-stone, the deficiencies thdt may’

exist will rather be in the quantity of %oil covering the rocks in Veleva&ted:‘f:pgrﬁsg’ o

~than in its quality where the materials have been accumulated. = -~ ' " v
Peat—The only addition I have to make to the economic materials is:
peat, of which four deposits were met with in the course of my examinations’;
one of these forms a belt of abotit four acres in width; ‘across the middle -of the'

fourth and fifth lots of the fifth range of Grenville. ' The area of the-bog iy about: . x :

thirty-six acres, and its depth ten feet, Mr. Loughvan, a settler in the neigh
bourhood, who understands the use of peat, has'tried its ‘quality; and -pronounce

it to be excellent, . o T e A

e
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‘There is a similar deposit on the north half of the first Iot of the same range,
- with an area of about the same extent; a pole has been driven down into it, to
the depth of about fifieen feet. Another peat bog exists on the fourth lot of.
“the seventh range, belonging to Mr. R. Cousins. It trénches a little upon the

“fifth lot, and may contain altogether about thirty acres. A fourth deposit

was seen in a tamarack swamp, extending over about forty acres of the fourth -
and fifth lots of the first range of Harrington. The depth tried in several places..
~ varied from ten to twenty-five feet. There would be no great difficulty in

draining all the areas which have been mentioned.
GEOLOGICAL MAP AND REPORT.

: A sum of money having been voted by the legislature, among the contingen=."
cies of 1854, for the publication of a Geological Map of Canada, exhibiting the .
facts that had been ascertained by the Survey up to that time, I had heped to .
make available for the purpose a map which I had caused to be prepared for the -
Paris Exhibition. The topography of this map was a reduction by pantagraph -
- to a scale of twenty-five miles to the inch, from various maps in general use in~
the province. L : - - - R
'~ "The short time given for the preparation of the Canadian contribution to-
the Paris Exhibition; and the duties assigned me in respect to the minerals, neces-
sarily made the map a hasty production; but desirous of rendering my sojourn -
“in Paris available for its speedy publication, I ventured to place it in the hands
of Mr. Dufour, one of the first map engravers of the French metropolis, recom-
“mended to me by Mr. Hector Bossange, who, with Mr. De Puibusque, Mr.-
‘R. F. Maitland, and Mr. W. Bolton, as honorary commissioners, resident in "
Paris, by their taste and their knowledge of business, afforded most essential
'~ service, both before and after the arrival of the special commissioners, in securing .
" the success which attended the Canadian part of the Exhibition. ‘ o
Tt was not until some progress had been made. in the engraving, and after '
my return to Canada, that a more leisurely comparison of‘the topography with
original surveys, made me aware of several distortions in it, produced by the
difficulty of reconciling the discrepancies of different surveyors and. publishers,. -
who are considered authorities. In consequence of these distortions it appeared:
“to me expedient to abandon the map and undertake the construction of another £
from original documents, in which labour considerable progress has now been:

made. o - . ‘
~ From the geographical position of Canada, it is scarcely possible to repre
~.gent the topography of the province without including that of several of th
sister colonies, and a considerable portion of the United States. This is o
advantage to a map of Canada, in making her commercial relations under
stood, while it is almost indispensable to a clear appreciation of her geologica
structure, that the geology of a portion of the surrounding countries shoul
be given at the same time. It was in endeavouring to unite the topograph
" of some of these surrounding portions to the delineation of Canada, that th
chief difficulties occurred. o T PO PR
Guided by Bayfield’s surveys, most of the published maps represent wit
considerable accuracy the geographical relations of those parts of Canada.eas
of Detroit, -but errors creep in when an attempt is made to superadd. th
“delineation of Lake Michigan. This is not surprising when the difference
between authorities are considered. - . Lo ' -

" Thus, for example, Farmer’s map of M‘ichigaﬁ,‘for"iSM, (t’h‘er one to whiel
I had recourse) appeared to be a most elaborate representation of all th

L



' his labours, that can be relied on. -

- quently with several places on the river St. John. . Professor Jack has. kindly
furnished me with a list. of these, and_with a considerable number ;of plac

Fredericton, . ;-

fownéhips and measﬁréd‘ lines that could be ‘ob‘té,ined‘from‘ the most authientic
- sources, and while it agreed neatly with Bayfield at Detroit, it shewed the longi-

tude of Chicago to be 88° 23/ W. from Greenwich. - Colton’s map for 1853; -

- which was recommended by scientific men . for general ‘accuracy, ‘also nearly
- agrees with. Bayfield at Detroit, but shews. the longitude of ~Chicago -as 870

28’ W., making a difference .of about. 55’ -There was thus between Farmer’s.
and Colton’s maps, both of which were entitled to. respect, a discrepancy ‘of

‘upwards of forty-seven miles in the position of an important commercial -city,

and with it of the whole of Lake Mic igan. - A recent edition of Farmer’s map, =~
that of 1856, now pubﬂlished‘byr Colton, of course obviates the difference... <. -
- Belcher’s map of the province of Nova Scotia, compiled from actual and *
recent surveys, under the authority 'of the provincial legislature, by W. Mackay,
in 1834; and corrected. to 1855, gives the ongitude of Cape Chignecto, a most

Pprominent point in the Bay of Fundy, as 64° 577 50/ W., while a chart of the coast-
- of North America, constructed and drawn by J. S. Hobbs, F.R.G.8., hydro-

grapher, in 1848, gives it as'64° 36/ 30" W. . The difference is 21/ 20", or

seventeen and a-quarter British miles. . Hobbs’ chart is used by navigators ; so

~also is a chart, published by J. Embray & Sons, in London, in 1853, said to be -
‘comgile‘d from surveys made under the authority of the Admiralty; ‘in this -

the lorigitude of Cape Chignecto is the same as that given by Hobbs...

- Another chart guiding navigators, published by E. & "W. Blunt, New .
York, in 1853, compiled from the surveys of the United States Coast. Survey, .
and surveys under the British Admiralt , gives, about. the ‘same longitude to

~ Cape Chignecto as Mackay, and a . general sketch, on a small scale, of the |

coast of the Bay of Fundy, which a; pears in the reports of the United States
Coast Survey, for 1855, coincides with it. o L :
. With such discrepancies among the best authorities in regard to neigh- - .
boring parts of both extremities of the province, and many others in inter~ .
mediate  positions, it is very obvious that much enquiry and correspondence

- have become necessary to arrive at even {)roximate‘results. ‘

The most effective means now emp oyed to determine fhe‘relatiVé 1ongi-
tudes' of places is the electric telegraph, and it has been: extensively resorted

- to by the eminently scientific men  directing the Coast Survey of the United

States. All the positions ascertained by it ‘are reduced to the standard of -
Cambridge Observatory, near Boston, which is supposed to be the position .
most accurately compared, in various ways, with Greenwich. Observatory, in. = -
England ;. and no doubt it will remain so until. the: Atlantic wire is established:

By means of the electric wire, Admiral Bayfield has ascertained the astro-
- nomical place of Halifax Dockyard Observatory in relation. to Cambridge, ~ -

and having, by this  means, proved the general correction to be -applied to.
the longitudes in his survey of the Giulf and River 8t. Lawrence, he' has been . .
80 obliging as to transmit to me » list of corrected observations over the field of

 Dr. Toldervy, and Professor Jack, of King's .Colloge, Fredericton, have
compared the position of . their Ohservatory with’ that of- Cambridge, and- subses

otherwise astronomically. determined. . Lieutenant Ashe
vatory, with the ‘aid,'rply Professor Jack, has fixed the rel
Fredericton ;. and . he is now, with' the o ‘
director of the Cambridge: : Observatory, -
Cambridge and: Quebec,. which; will fart
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In compliance with the clause in the Geological Survey Act, which assign:
to me the duty of ascertaining the longitudes and latitudes of important place
I have availed myself of the services of' Licutenant Ashe, to compare Toront
Kingston, and Montreal with Quebec ; and before placing the map, which is i
progress, in the engraver’s hands, I am desirous of the further aid of Liete
" nant Ashe, in determining the positions of Windsor, Collingwood, and Ottawa;
a task which, with the energy and perseverance which he possesses, there is no'y
doubt hie will accomplish in time. I am in hopes also, that, with the obligin
aid of Lieutenant-Colonel Gtraham, Topographical Engineer, U. 8. A., statione
at Chicago, he will have an opportunity of exchanging signals between Quebe
and Chicago. ‘ S ‘ ‘ ‘ )

The electric wire, of which Lieutenant Ashe has availed himself in hig:
operations, is that of the Montreal Telegraph Company ; and I have to rendet
my thanks to the president and directors of the company, as well as to th
superintendent, Mr. Wood and his assistants, for the use of the wire, and the read,
zeal with which they have aided us on all occasions. At the Toronto Observas
‘tory, Lieutenant Ashe was kindly assisted by the director, Mr, Kingston.. The
managers of the Kingston Observatory were so obliging as to place it at th
disposal of Lieutenant Ashe; and, at Montreal, the Corporation of the city.
with the most ready complaisance, assigned to us-a small unoceupied building
considered eligible as a temporary observatory. A first trial was made 1
Montreal, from the top of the Exchange building, with the kind permissio
of the chairman of the company to whom it belongs, but a tremulous motion
which appears unavoidable in all positions where the transit instrument is no

laced on a solid mass of stone, destroyed the value of the observations,

~ Modified by the results of the electric observations to which allusion haj
been miade, the documents which will serve to give the topographical detail
required for the map are the surveys of the lakes, river and gulf of Sain
Lawrence, by Bayfield and others under the Admiralty ; the maps of the nort]
and north-western lakes, by Col. James Kearney, Topographical Engineer, U.'S
A.; the maps and reports of the U. 8. Coast Survey ; the map of Canada, by Mr:
J. Bouchette, of the Crown Land Department; Colton’s Maps of the Unite
States, recommended for their accuracy by the officers of the U. 8. Coas
Survey ; together with various district maps ‘of Upper Canada, compiled ani
“ published by different surveyors and authors. I hope also to be able to maki
available, in bringing townships together in their true relations, the plans of rail
roads, which the Geological Survey is entitled to call for under the legislative
enactment making provision for its continuation. e
A map of the seigniories and townships of Lower Canada having beé
compiled, by order of the Government, by Mr. Wells, on the scale of two mi
to an inch, I trust I shall be permitted, notwithstanding the map is not
published, to glean from it such corrections as it may suggest. Mr. Devine
dranghtsman in the Crown Land office, has for some time been engaged in ¢
~ piling a map of western Canada on the scale of four miles to an inch, whil
Mr. J. Bouchette has prepared one of the eastern division on' the scale..of.
miles to an inch.. The known zeal of both these gentlemen to improve Canadi
topography has induced me on all occasions, and with the greatest pleasu
freely to contribute to their work all the unpublished geographical’deta;
~ that have been ascertained on the Geological Survey; and Iam prepared:
believe they will be most ready to return the favor by preventing me fro
 mulgating errors, if a reference to the details' of their respective ‘maps
‘obviate them. The geological map will be on a scale so much smaller
“theirs, and its whole object so completely different, that it can in no-way.
fere with the purposes tor which theirs are intended. o
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The geology of those parts of the map which are out of Canada willbe - -
derived from original sources. The geological details of New Brunswick will ..~
be contributed by Professor Robb, of King’s College, Fredericton;: those of
Nova Scotia by Professor Dawson, of McGill College, Montreal ; those of New-
foundland will be derived from Mr. Jukes, who was employed by the govern-
ment of this island to survey it, and who now directs the Geological Survey of
Ireland, as well as from the geological gaper‘s of Admiral Bayfield ; such parts of
the United States as may be required will be contributed by Professor Hall,
State Geologist of New York., - == B o I

. The style of the map is intended to be similar to that published in Paris
to represent Canadian Geology 'at the Exhibition, and will be executed by the
‘same hands. The style of this map was so pleasing to the Geological Society -
_of France that the president, Mr. Elie de Beaumont, requested permission to
‘introduce an edition of it into the published Bulletin of their proceedings.
C ‘ I bave the honor to be ‘ L

Your Excellency’s most dbedieﬂt”servé‘r‘it, RS
‘ . W. E. LOGAN...

REPORT
FOR THE YEAR 1853,
) ‘ ‘ ‘ ng ‘ ) - ) ‘
ALEXANDER MURRAY, Esq, ASSISTANT PROVINOIAL GEOLOGIST,
| | ‘ mnﬁxssmn 0 '
Wi, E. LOGAN Esq., PROVINCIAL GEOLOGIST.

SAANAAA

. MoONTREAL, 1st February, 1854:
Sie, ‘ ‘ : o e
In the spring of the year 1853, you were pleased to direct me to make
. an examination of a portion of the unsurveyed region lying between. Georgian
.Bay, in Lake Huron, and the Ottawa River. ~In this I was engaged the
=whole summer and autumn following, and I have now the honour of laying -
- before you a Report of the progress then made. =~~~ . o0
= .. The line o ro‘ute‘I‘haf‘laid down as best calculated to afford ‘I%enexal infor- I
_mation, promising to be a very long one, and little or nothing being:known to me = "' *
- of the character of the country through which I should have to pass, I dee.med PR
=it prudent to supply myself with a more complete stock of ‘provisions ;thg;x;_;\vhqsa i
“usually been required, .and to take with me an extra canoe and twe additional ~
hands for its navigation, for the first month of our voyage; by the end <0f*;th@‘t{ L

time 1 was in hopes we should be far enough advanced, and sufficiently light-

ened, to dismiss the extra canoe, and reach some settled part with, the usual

complement of four men and two canoes. - .- Ll e
 Not being acquainted with any accurate survey of the portion.of the int
__rior I was.about to visit, the main water coursesnaturally .offered the gr
_facilities for my work, as it appeared to me that by following some on:

| *
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main streams which fall into lake Huron to its source, I might be able to cross
the water-shed, and find my way to the Ottawa by one of the rivers falling .
in the opposite direction. The river selected is a large stream known as the
Muskoka ; the course of this was followed to its head, beyond which a short
ortage brought us to the source of the Petewahweh, and by its channel we
descended to the Ottawa. Returning we ascended the Bonne-chére River to a
sheet’ of water well known to the Ottawa lumberers as Round Lake, from
which we crossed to another expansion, likewise well known as Lake Kamanis- -
kiak, on the main branch of the Madawaska. We descended the Madawaska to
the York or South-West Branch, known as the Shawashkong or Mishawashkong
(the river of marshes) ; pwrsuing its upward course to the head, we again
- crossed the height of land and finally came out on Balsam Lake by the channel :
of the Gull River. S ‘
With the exception of the portion of country travelled between the water-
shed and Balsam Lake, the line of route was carefully measured by the micro-
meter telescope, and the courses taken by the prismatic compass; and being
supplied with an excellent repeating circle, by Troughton and Simms, and a
reflecting horizon, I was enabled to check my measurements by frequently ascer-
taining the latitude, by observations of the sun or moon. By the aid of a good
theodolite I was likewise enabled to ascertain the heights of the principal falls

~ and rapids, and thereby to acquire a fair approximative knowledge of the relative.

heights of the rivers and lakes, and of the hills or mountains surrounding them,
~over the level of the sea. The variation of the compass was likewise taken on
" all convenient occasions by azimuths of the sun. ‘

GEOGRAPHICAL DESCRIPTION.

The Muskoka River.

The Muskoka River falls into Georgian Bay by at least two and probably
‘more outlets ; we ascended the most southern of these, commencing where it
- joins the waters of Lake Huron at the north-east angle of Kennie’s Bay, in

latitude 44° 57/ N., longitude 79% 563’ W. The ascent of the river from this point
takes a general course due north for a distance of from five to six miles, where
one of the outlets branches off, and then turning abruptly to the eastward,
maintains an easterly direction for about thirteen miles to the exit of Muskoka
Lake. This is an extensive sheet of water studded with numerous islands,
and bounded by a very hregularly formed coast, which is indented by. a
succession of parallel bays, with long bold promontaries between. Crossing
Muskoka Lake there were, along our line of survey, two general courses, the
first a few degrees east of north for about two and a-half miles, the second a -
few degrees south of east for about eight and three-quarter miles; these reached to
the entrance of the main river into the lake. Conforming with the trend of its
bays, promontaries, and islands, the length of Muskoka Lake, lying obliquely.
- across the general bearing of the stream, is about N. W. and S. E.; its-
surface stretches far away to the southward of the latter of the two courses given .
“above, probably from fifteen to twenty miles, but our survey was confined to the.
~ northern portion of the lake. Another large sheet of water called Lake Ro
~ seau, lies about four or five miles a little west of north from Muskoka Lak
which receives its water by a stream coming in at the head of the most norther
bay ; with the exception of a rapid, falling from eight inches to one foot, whi
accurs within a short distance of Rousseau Lake, the current on the connecti
 stream is scarcely perceptible. - ‘ T

8
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Following the main river upwards from Muskoka Lake, in a course north of . .
east, about four miles bring us to a bifurcation shewing two streams of nearly equal
size, the one bearing away to the north, the other eastward ; it is probable the -
eastward stream may be considered the main channel, but we ascended by the
north one. On a general bearing very nearly due north at a distance of about

thirteen miles, we arrived at a series of very picturesque lakes, the lowest of :

which for distinction I named Mary’s Lake. From the foot of this lake, which is
about four miles long by an average breadth of from one and a-half to two miles,
the course turns to N. N. E., and that bearing being carried on from the head of =
Mary’s Lake for about four miles further, strikes another expansion” which I
have called Fairy Lake.  The main stream comes in at the north-west angle
~of Fairy Lake, but that we did not follow ; we crossed the lake in a direction -
about N. E, by E. to a small tributary at its eastern end, which we found to
fall from a third lake nearly due east, at the distance of a little over one mile.
This lake, which lies nearly east and west, is from two to three miles lone,
and from the peculiarity of its shape was called Peninsula Lake, ‘ L
~ Here leaving this branch of the Muskoka, we made a portage of a mile

and three-quarters over a height of land, our course being 8. E., and reached .

a long narrow lake stretching away southward for several miles; this' we
termed the Lake of Bays. The waters of this lake flow into Muskoka Lake,

- by the channel of the eastern main stream, and as the south-west extremity -

of the Lake of Bays is not over fifteen miles from the position where the two
main branches join, while its level is upwards of a hundred feet above
Peninsula. Lake, the course of the eastern branch must be extremely -rapid,
or broken by very heavy falls, the total fall to Muskoka Lake being 323 feet.
Into the Lake of Bays several streams fall, two of which are of consi-
derable size; but the one at the morthern end appearing to be the largest,
- we continued our survey along its cowrse. It falls into a bay at the north-east .=
angle of the lake, in lat, 45° 19° N., long. 79° 4 W. nearly; and from this

point a bearing of about E. N. E., will in four miles strike the next lake =

- onour course, named from its shape Ox-tongue Lake. The connecting stream = -
between this lake and the Lake of Bays, with many meanders in its course, =
makes a general curve to the south of the direct bearing that has been given. -

Above Ox-tongue Lake the upward course is nearly due north for about -
~two miles, until presenting a succession of heavy falls, where it first turns
south of east for about two miles, and afterwards bends to north-east, which
course, 'excluding many minor sinuosities, it maintains for eleven or twelve = °
miles to Canoe Lake, so called from the circumstance of our being detained
there for several days to construct a new canoe. Above Canoe Lake our course
continued north-eastward through a series of small'lakes and ponds, connected
by short and narrow streams, generally rapid. The uppermost of the expan-
sions was called Burnt Island Lake, and it is the highest on the Muskoka River. -

~ We attemped to follow a small stagnant brook which passes through a marsh -

- at the northern extremity of Burnt Island Lake, but after progressing about two -
miles, all appearance of running water terminated in- a vast swamp. - From a
bay at the north-east end of the lake we then crossed over a height of land, and
at the distance of about half-a~mile, in the bearing N. N. E., we came upon &
small lake which afterwards proved to be the head waters of the Petewahweh.
The place of the portage is in lat. 46° 40’ 30” N., long. 780 38 W. =~ = .

The following tabular arrangement shews the relative heights of the various -~

lakes of the Muskoka over the sea, assuming that of Lake Huron to be,-as .

represented by the engineers of the State of Michigan; 578 feef :

1 8f '
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Levels of the Muskoka.

‘Tatal = - Height
Distance. Rise.. ) Dist.  above the Sea.
‘ S o ‘ Miles. Feet. Miles. Feet.
Height of Liake Huron, o ‘ 578 00 Lake Huron
Rise in rapid on the l\luskoku, . C200
—inlstfall,.....o0uhinnn, o 10-44-
—— in2d fall, iv.cevaniiiaan, . 12:00
- inrapid,....... ..... ves o - 100
———in8d fall; eieieniienl, ‘ 1311
—— in 4th fa,ll ..... RN . 3064
N rapid, vesieieeneniins ' 2:00
~——— in rapid, . cerenea 3 - 0:80
e i Bth fall, vuureeannnnns i 26:00 -
e i TAPIA; siiieaeann 3 540
~—in 6th fall, «.evsuieneens 15:00
— i cu‘nent, ........... . 3 060
D 113 )1 ' 3:00
~— in 7th fall and rapids, 6 00
awew in fall and - rapids, 4-00
e in fall and rapid, 8-:00 ‘
. ) —— 1 11800
" s in B8th fall, cieeeiens P 3477
~—— in 9th fall, .. FO 11-00
= in 10th fall, .. 23:44
s in current, . 0-50
~— in navigable parts of the
stream between the rapids
and falls, 84 miles, at 0:25
foot:per mile, vvcnerinn. . 8% - 219
~— in lower lakes, which are
not very great expansions,
83 miles, at 0:04 foot per }
mile, 887,00 vrierneein, - 8% 0-31
—— in Muskoka Lake, which ig .
4 very large expansion, ‘ .
‘ mapprecxable, .......... 133 ‘ 000 -
: ‘ — 34} — 21220 34} 790:20 Muskoka Lake, .
-—-lllf&ll ..... seasesescann 5170 ' ' .
— in fall and rapid .. “ie 3 760
——lnf&ll.......... ...... . . 3767
mfall : 59°20
-—mra,pld . cerrean - 1:50
T 1,1 ¢} | N 11:00
—-—mrapld..... ......... . © 150
q—-inrapid, ...... 1 2:00
NS 115 £ 1 N o . 152
m—— 0 TADIG) ceeieieniiini 1 480
e in fally o oanee Cevieveaas 12:50
— i1 na\nga,ble parts of ‘the ‘
river, 193 mlles, 2t 025 foot : e
per mile, BaY,eeveescscans 198 500 ° R
‘ —_— 20§  — 20199 543  992'19 Mary’s Lake.
—— in fall and rapid.......s, i 700 ‘ ‘
e 0 TAPIA, L cee e N P 120
— in navxgable parts’ of the
river between the rapids,
43 miles, at 0°25 ft per mile, R
L OBBY.iieiiieindiisieaans 43 100
e {0 Mary's La.ke, inappre- - : ‘ o ‘
Ciable seaeravioriannnias 3% © 000 : ‘ : ‘
. ‘ — 8% — 920 . 63} 1001:39 Fairy Lake. -
oo 1B TDI, uaeaeiiiinns 0 592 . :
.~ in Fairy Lake, inappre- o
cmble sevesiietiasiiaas 23 ‘ - 000

— 3]  —— 592 67 100731 Peninsula Luke
———ig Penmsula. La inappre- - ‘ ‘ Co ‘ ‘

clable,"svuiiil v .23 L0000 ‘ ‘ . ‘
e m Portage to La. of Bays, 13 101-89 o ‘ ‘ I
‘ — A ee— 101 89 71 1109:20 Lake of Baye.
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Total.  Height

Distance. Rise. ' Dist.” above the Sea.’
‘ ‘ Miles. . == Feet. . . Miles. - Peet.
Rise in fall, ....... feedaeeaas L 22000 ‘
~— in rapid and fall.....iv00 1 49:00 .
——inrapid and fall......... % 20490
~ — in rapid and fall......... o1 ~ 50-00
. = in navigable parts of the ' ‘
stream between falls, &e., .
4} miles, at 025 foot per . ‘
mile, 88 .cvevrieecansese - 4} 1:00
-~ in Lake of Bays, inappre- ‘ ‘
ciable seeaniiivine 4 ) 0:00 . . o
‘ ‘ —_— 11 — 142:90 82 1252:10 Ox-tonguelake, -
—infall, ccuriciiiiiien . i 50 s e
——infall, eeveianiniianiann . : 30-00 ‘
——infall, coerne. ceree 300
——infalleeionns weees 150
Ce——infalljieeiiinna we. 3:00
‘ ‘ : —_— ) . 180
~—in small rapid,...... . : 0-50
—— in small rapid, «.... 0-50
—— in rapid, ¢eeieio i . 3 4-00
— in strong rapid, «..i00uu. | 900
—— in Ox.tongueLake inappre- :
Y o) U 13 0-00
~— in navigable parts of the '
river between falls, &c.,
18% miles, at 0.20 foot per - } :
mileyeeeessanns e 183 3 ‘ o
‘ — 21% —— 13276 1033 1384'86 Canoe Lake,
—— in falls & rapids....... P S 1] o ‘
—— in beaver dam, .. oovenv.e 1:50
———in rapidy ceereeteiaiann. P . 4:00
—~——in rapid, ceveonan AP . 800
— in falls & rapidge........ P © 500
—— in Canoe Lake and Burnt ¢
Island Lake, covuvuenunes 11 0-00

- in navigable parts of the
river between falls and
rapids, 2} miles, at 0-25 ft ‘ ‘
p. miley ceaeiiiniiinne, . 23 ‘ 050 e K

: ‘ — 14} . = 2100 118% 1405'85 BurntIsland L.

The country on each side of the Muskoka River, between Lake Huron
and Muskoka Lake, is for the most part rugged and barren, bearing chiefly
~ white and red pine, usually of small size. There are intervals, however, of
better soil at various distances back from the river, where the pine timber -
which still prevails is of tolerably stout growth, and may eventually become . =
of commercial importance. Since the time of my visit, Mr. W. B. Hamilton, -
of Penetanguishene, has erected a saw-mill on or near the first falls, about two-
miles from the mouth of the river, where he is said to have an almost inex--
haustible supply of pine within easy distance. Should this attempt at lum- -
bering prove successful, and the present prices for the manufactured article
continue, it is not improbable that establishments may extend still further into
the interior before many years, as the river affords every facility for using -
- water power in a great many places. o EE Coe
The portion of the shores of Muskoka Lake which came under my notice,
like the banks of the river below, is bold, rocky, and barren, which is also the -
case with Rousseau Lake, although in the latter some good land occurs in
%)gtches, which are partially cultivated by a tribe of Indians who have settled.
ere, - \ o o T
‘ Between Muskoka Lake and the junction of the two main streams above
the river passes through rich alluvial flats producing abundance of good-size
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elm, soft maple, ash and other trees, among which there is scattered a considerable -

quantity of fine white pine. Above the junction for from five to six miles, up to

the high falls on the branch which we followed, the forest still indicates tole--
rably strong land in a stout growth of pine and hemlock, but above that part

- it becomes less productive, the principal trees being stunted evergreens, mostly -
balsam-fir, on a light and genera%ly sandy soil.- ‘ ‘ S ‘

‘ The coasts of the upper three lakes are occasionally precipitous, and,

except in the valleys of little streams, are every where bold and rocky. These

- precipices, with the hills in the back ground rising three hundred or four hundred

- feet at a moderate distance, offered very picturesque scenery, which, however,
possesses few recommendations for settlement or permanent improvement. .-
- I was informed by the Indians of Rousseau Lake that a very extensive
area of country, occupied by vast swamps, or interspersed with innumerable. -
small ponds and lakes, tributary to the north branek, lay directly north from'
Fairy and Peninsula Lakes, where numbers of the tribe resorted during the.
‘hunting season, for the purpose of trapping beavers, which were represented
to be very numerous. ‘ ‘ ‘ S o
‘The character of the coast of the Lake of Bays, like that of the. chain
of lakes; on the north branch, is rocky, bold, and barren, for the most part ;
‘but the valley of the river above frequently contains wide areas of alluvial -
flats, having clay of a drab colour as a subsoil, overlaid by silicious yellow sand..
Giroves of red pine were observed in many parts, both on the lakes and on the .
river, and instances were not altogether wanting where that timber attained a good
- sized growth, probably suitable for squaring into spars. The soil producing
" red pine, however, is not usually deemed to be of the best quality. At the
- height of land between the Muskoka and Petewahweh, and around the upper
lakes, there are great tracts of marsh and swamp, closely grown over by stunted.
- tamarack and dwarf spruce, or carpeted by marsh plants. These swamps’
occupy the valley between the ranges of hills, which are here widely apart,
running about N. N. E. and S, S. W. . On the sides of these hills there are fre-
- quently good hard-wood trees ; many of them were white birch, the bark of
- which we found of essential service for building our new canoe. B

 The Petewahweh River.

Descending the Petewahweh, we found the higher waters of its course to
consist of a chain of lakes, extending in a direction a little west of north,"
for the distance of about sixteen miles, in a straight line from the source.
The lakes.of the upper portion of the chain are connected by a small windin
stream, scarcely to be called navigable, as the rapid parts are very shallow, and
‘much of the remainder is blocked up by beaver works or drift timber. At the
foot of this stream, about five and a-half miles north from the head, we struck a lake,
‘which was readily recognised from its position to be the one represented on
Bouchette’s map as White Trout Lake ; and, from ten to eleven miles farther
~ down, on the next lake, we found a branch coming in from the westward, which
-was supposed to be the source struck by Mr. William Hawkins during his explo-
ratory route in 1837. The lower two lakes of the upper series were found
to be Red Pine Lake and Buint Lake, so called upon Bouchette's map, - -

From thelower end of Burnt Lake the river bears off abont E. N. E., for about

- five miles, when it again expands into an open sheet of water, called Cat-fish

- Lake. Below Cat-fish Lake, the river, in many parts, becomes exceedingly rapid

and broken by heavy falls, runniug, as a general course, nearly N.E. for abouf

§ix miles, when it empties into a large lake, called Cedar Lake. Cedar Lake
s ‘ S




20V10t01‘l& | ( ppenle,NO 52)

lies 1mmed1ate1y north of the 46th pmallel of north 1at1tude, and the mendlan -
~of 780 30" W. passes acrossit near its centre. The lake lies nearly at right
. angles to the course of the river above, its bezmng bemg about W. N. W. and E.
S L It is from seven to elght mlles long; with an averafre breadth of from half
a-mile to a mile and a-half. o
‘ The continuation of the river downwards ﬂows fr om the eastern extremlty of o
this lake with great velocity, on a general bearing of about east by south, for five -
mﬂes, ‘when 1t again_opens out into Trout Lake. Below' Trout Lake, the
river continues a little to the south of east, and, in some parts, pent up in.
narow gorges, it rushes on in violent rapids, or tumbles over precipitous’ alls,‘
and again expands in wide open pools or basins, until it reaches Lake Travers,
at the direct distance of ten miles,  Entering this lake, the course bends
northward, and is so maintained for a little over four miles; then, again contract-

ing itself, the stream flows on very rapidly to the N.E., for between six and seven . 4

miles, and reaches the latitude 46° 4/ N., the most northerly point of our expedi-
tion. From that point the course gradually bends round to the south-east-
‘ward, and, with a few deviations, %ows thus, in many pa,rts Very rapldly, .
to its junction with the Ottawa, on the Allumette Lake. ‘

Otter-slide Lake, at the head of the Petewahweh, is on the’ same level as '

Burnt Island Lake, at the head of the Muskoka; and, taking this as a starting
point, the following is a tabular arrangement of the heights. of the lakes on

the Petewahweh over the level of the sea :—

Levels of the ‘Petcwakweh‘. "

Total = . Height.

Distance. Full. Dist. “above the Sea. .
Miles. ‘ Feet. Miles. Feet.

Height of Otter-slide Lake, head ‘ : . o
of the Petewahweh River,. ‘ : ‘ . 1405-85 Otter-slide Lake.
Fall in Otter-slide Lake and in ‘ o :
the river, to White Trout : .
Lake, «.vvvvevnvuvesiien  Tf © 6900 C ‘
— T} C—  £9-00 734 1336'85 White Trout L.

: ‘Fall inrapid, veveesees e 350
e in rapid, ¢+ tevreel .. 800 ‘
‘ C —— i 11-50
-———mra.pld ceserenribes ) 300
——in rapidy cveiiienienaa o 1-50

-~ in White Trout Lake and
others, with Burnt Lake,
104 miles, at 0-02 foot per } .
mile,..eviiiiiiiiie ., 10% ‘ 0-22
—— in navigable parts of the
river between rapids, %

mile, at 0:02 foot per mile, 3 - 018 ‘ | :
' ‘ o — 12 J—— 1640 193 1320'456 Burnt Lake.

——in rapid, «eeiiiiiiiiiaan 500 - ‘ ‘
—— in rapid, .. Y | ' 10-00
—— in rapid, ...... [N ‘ . 080
——in rapidy veieeeiiiaiienns } 500
—in rapid, «oeoav el ‘ P 6:00
—— in navigable parts of the

river between rapids, 5% ‘ ‘

miles, at 0:60 foot per mile, 5} ‘ 3:30. ‘ R

! ‘ —_ 6} ——— 30:10 263 129035 Cat-fish Lake.

——in rapid, . vvo e eieiians . 2:20 ‘ o .
— in rapid, .......... 800
S in rapid, cvaeeinens 9-57
— in rapidy esevenenaa 32°36 :

‘ L 3 46:92"

¢ =—in fall and rapid........ -

4700
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Fall in rapid, ....
——in fall, ...l
——in fall and rapid........
~— in Cat-fish Lake, and other
small lakes, 44 miles, at
. 005 ft pomile, ...
——— in navigable parts of the
river between, falls' and
lakes, 3% miles, at 0-38 foot
per mile,souiiiaiiiinis

— in rapids, .iiieiiiivann.
——— in dam & rapids,........
———in rapid, c.oveeeeiniann
—— in full and rapid,........
.—— in Cedar Lake, 44 miles, at
0-03 foot per mile, say....
—— in navigable parts of the
stream between rapids, &ec.
4 miles, at 0-50 ft per mile,

—— in rapid, ceevieennnnia,
——— in rapids;, cviiaeiiiianay
e D TAPID,) e eiaeiienanan
—— in rapid, oo ieiiiiiin

— in rapid, .coviieiiieiin

e i TAPIA, s s iean
— i rapid, ceeeniiiiiiaan,
‘—— in rapid; ..... cereiianes
—— in cascade, dam and slide,
——in succession of falls and

rapids;) veiviiiiie i

e in Trout Lake, 24 miles, at
0-05 foot per mile, .......
—— in navigable parts of the
stream between the rapids,
9} miles, at 062 foot per
mile,...................

U £ U U PSR
e i TAPId, eaii e

——in falls & 1ap1ds ceeeene

——in rapid, cevaiieeiaidoe
——in falls & rapids........

——— in succession of rapids, with -

intervals of smootherwater,
in all 2 miles,. s vvonon
——in succession of rapxds,
with intervals of smooth-
er water, in all 2 miles,...
—in rapid, «..ieeieeiiann
— 10 current,

———in Tapid, ceeeeiie e .

—— i rapid, ciaieirennaaan
EE W 71111 SO
—in rapid, ceiiiiiiiaenn
~— in Lake Travers, 33} miles,
at 0:04 foot per mile,.....
- in navigable parts of the
stream between the rapids,
31% miles, at 0:50 foot per
milejeeneianianes

—— infall and rapid........
~—— in fall and rapid........
—— in fall and rapid........
—qnfall, coiiiiiiiiini
T RS

40

Distance.
Miles,

‘94

4
— 9}

—_— 14%

3%

31%

— 493

Total =

Fall. Dist,

" Feet. © Miles.

24-00
4090
78:20

020

1-15
1859
1747

36°10

24057 35

4600 -

016

2:00
250
14-50

2-00

9-00
6-50
3°50

120032 443

660 .

100
22-00

13500

011

589

19:00
7-00
4850
2:00
3000

2750

12-00°

2+00
050
10-00
2-50
350
20-00

015

20850 G593

15-87

14-50
15-30
15-'74
15-29
1700

200°52 1013

_Height
- above the Sea.
Feet.

1049-78 Cedar Lake,

929:46 Trout Lake.

t

72096 Lake Travers. .

52044 Fork of South Branch,
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‘ o Total - Height
- Distance. Fall. Dist. " “above the sea.
B o Miles. Feet, - Miles. Feet, -
Fall in fall, ....... ceseseaas 200 ‘ S ‘
— i navigable parts of the o o S ‘ : o .
‘ stream between the falls :
&c., 63 miles, at 0-50 foot ‘
permile.c.cviieiiiiiines 63 3:26 o o
‘ ‘ —_— 8 ~— 83'08 1093 43736 Lake Allumette.

Between the height of Lake Allumette, as here deduced, and the height -
given to it in your Report of the Ottawa, in 1845, there thus appears te be
a discrepancy of about Fo‘rty—ﬁve feet, my figures being in excess. ‘

When the rapids were long and of frequent occwirence, as was the case

- on the Petewahweh, and in one or two instances also on the Muskoka, we
found that it occupied too much time to work out the rise or fall trigonome-.
trically, and accordingly resorted to the readier, though less accurate, method
of levelling by the clinometer. This was done by looking along the edge of -
that instrument and fixing a point in advance or behind, on a level with the
eye, the height of which was taken as a datum for our measurement upwards
or downwards, as the case might be, the observation being repeated just as
often as the whole rise or fall was equal to the height of the observer’s eye -

above his feet. It may be the case, therefore, that the rise given to the .=

Muskoka exceeds the reality, while the fall of the Petewahweh may be below

it; and if half of my excess were taken from the one and given to the other, = -

a pretty near approximation to the truth may probably be arrived at.

The head of the Petewahweh, like that of the Muskoka, is suirounded by o

-vast swamps and marshes lying in the valleys between the mountain ranges,
sometimes covered over with a stunted growth of spruce and tamarack, and
occasionally opening into prairies with long coarse wiry grass and bushes.
From White Trout Lake mountains are seen on the south-west and north, the

latter rising abruptly 700 or 800 feet over its surface, and covered with
pine, mostly of the red variety; from that lake downwards to the mouth
of the river, the forest is chiefly of red pine. Although the quality of the
timber on the upper parts may be good, its size is perhaps not sufficiently

large to permit the extension of lumbering speculation in so remote a region’; .

but the remains of surveyor’s stakes, and the marks and numbers in several
instances” discovered on the trees, are sufficient evidence that timber locations
have been projected. - ‘ - N o
The lumber trade has already extended to Cedar Lake, and farms in
- conuexion with it have been established on that lake and at Trout Lake,
and large supplies of squared timber are annually brought down to the -

Ottawa. A settlement appears at one time to have been attem{)ted at Lake

Travers, where produce would have had a ready market, as the ‘ ‘
extended to the interior, but it has since been abandoned. The soil is every-
where exceedingly light, and although capable of growing good crops of hay or

umber trade

oats for a few successive seasons, it would soon be exhausted without an ample

supply of manure, which, in such a position, could not easily be obtained. =~

There is much picturesque scénery on the Petewahweh, ‘especially on o

Lake Travers and on the river below it, and fish and game abound in and around
the upper waters.  Speckled river trout were found on both this river and the
Muskoka in immense abundance, sometimes reaching four pounds in weight, while
beavers, deer, and other descriptions of game, were exceedingly numerous

In all the remote and unfrequented parts. = Lo o
The principal streargs tributary to the Petewahweh are the Trout or

ﬂ .
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South Branch, the Levrier, and the Lower South Branch. The first of these
falls into Trout Lake at its south-west extremity, and I was informed that its:
~course is navigable in the early part of the season to within a short distance

 of the Great Opeonga Lake, one of the head waters of the Madawaska. At the

- time of our visit it was nearly dry in the rapid parts. ‘The Levrier joins the
* main river about half-way between Trout Lake and Lake Travers on the south -
side, and is used to a considerable extent for floating down pine timber. The.
~ Lower South Branch comes in within six miles in a straight direction from

~the confluence with the Ottawa, and is, as I was afterwards’ informed, used as -
a route communicating with the head waters of the Bonne-chére.. There

are many other minor streams, some of which are partially navigable for small
canoes, and contribute to the general supply of timber ; and along the course
of one, which falls in at the west end of Cedar Lake, aroute is said to be known

~ to the waters of Lake Nipissing.* ‘ o P

The variation of the compass above the fork of the Muskoka was found to:-

be 50 34/ W., and at Cedar Lake on the Petewahweh 6° 55/ W. ‘ ‘

Route by the Bonne-chére River to Balsam Lake.

‘ The Bonne-chére falls into the Ottawa at the Lac-des-Chats, in lat. 450
32" N., long. 76° 37" W., the lower portion of its course passing through the
- townships of Horton, Admaston and Bromley. Up to the district line which.
divides the surveyed from the unsurveyed lands, its course lies nearly due east
and west, the distance in a straight line being nearly twenty-one miles. Above
the district line the general bearing up the stream is about west-by-north-half-
north, for fifteen miles, within which distance it passes through Mud Lake and
a succession of smaller expansions of still water, and terminates at the exit of

~ Golden Lake. The main body of Golden Lake lies nearly north-west and.

south-east, and is rather over six miles in length altogether, the greatest breadth
being from two to three miles. Falling in at the north-west angle of Golden .
Lake, the stream in its upward bearing continues about north-west for nearly
four miles, and then turning off to the westward with many meanderings, makes
a nearly west course to Round Lake, the exit of which is in lat. 45° 38/ N.,
- long. 77° 30/ W., nearly. There are four sets of falls on the Bonne-chére,
known as the first, second, third and fourth chutes, and several rapids; but .
- with the exception of the chuzes and a strong rapid between Egansville and-
Jessup’s Landing farther up, over which portages have to be made, the river is
- very easily navigated the whole way. The lower or first chute occurs in the.
township of Horton, at a little over a mile from the mouth, making a fall of:
3266 feet. The second chute is also in Horton, near the village of Renfrew;
- where, in_a succession of leaps and violent rapids, there is a fall of 82:21 feet. -
- The third chute is in the township of Bromley, a little below the village of -
Douglass, and makes a fall of 21:00 feet. The fourth chute is about two miles’
above the district line at Merrick’s Mills, where the fall is 88-11 feet, and the"
Egansville Rapids, which begin about seven miles above the district line, and are.
upwards of a mile in length, fall 44:07 feet. o ‘ o
“According to our measurement the following table shews the height o
the three principal lake expansions of the Bonne-chere, as taken from the leve
- of Lac-des-Chats, over the sea: o ‘ ‘

* I have been informed by Mr. J. McNaughtan, P.1.S, thata tributary of the Petewahweh fal
into Cedar Lale, in’ the marshy bay, dbout & mile westward of the entrance of the main stream int
the lake. It is called the Little Nipissing, and by it there is said to be a route to Lake Nipissin
-The mouth of this tributary being concealed by. the marsh, I was not so fortunate as to observe it, an
it'is not therefore represented in the plan, L o : ‘
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Levels q/ the Bonnc-ckere River.

Tomz " Height

Distc‘mce.‘ ‘ ) 'Rise. ‘ Dist.  above the Sea.
. Miles, . Feet. . Miles. | Peet, ‘
Height of 'the Chuts Lake, as - s ) ‘
“given in your Reportof 1845 Co - 233:09 Chats Lake.
Rise in the 1st or lowest chu Le, o - 3266 : ‘ N
——2d chute,seeeivscersnns 3. . 8221
— 3d chute, below the wllage ‘
of Douglag,eeeeveneecess
rapids, . ...... e 200
rapids, «coviuiie . 400
falls and rapids,..21:00
— 13 2700
- in I‘&pld,.....‘-..‘.-....‘. 2 750
—— in rapid, ceeerevianen 1 2:60
——in rapid, <. eveiienntn 3 4:00
—in rapid, c.esrveiieaaaa, 2 600
— in 4th chute, at Memck’ ‘
MillSeesvnnennonaadonnss i 3811
— in succession of small ra-
pids and swift current be-
. tween, estimated at therate
of 300 feet per mile,..... o2 6:00
- in Egansville Rapids, .... 1 - 44:07
— in Tapid, cserecreonenann B 300
——in rapid, . ieeeeeiaian . 3 841
——— in Borland’s Rapids,..... } 266 .
~—— in navigable parts of river ‘
between rapids and falls, .
25 miles, estimated at 0:50 ‘
ft. per mile,.ieceeraneaas 28 1250 -
: ‘ ~ 33} . ~— 27652 333 050961 Mud Lake.
——in Mud Lake to the junc- L T
tion of stream, no per- ‘
ceptible current, say, .. 13 0-06
——in rapid, caeeieieiani . i 4.62
—— in navigable part between ‘ S
Mud La. and Golden Lake,
estimated at the rate of :
050 foot per mile,«...i.. 3} ‘ 163 ‘ o
—_ 5 — 631 383 51592 Golden Lake.
— in Golden Lake, rate esti- ‘ ‘ ‘ : L
mated at about, 005 ft. per ‘ ‘ ‘
mile,e.vesirsiiieiaiaan, 3 ©037
—— in o succession of small ‘ ‘
lakes, above Golden Lake,
imperceptible current, es-
timated, asbefore, at 005 : ‘ ‘ )
foot per mxle, ciesseranas 5 026 ‘ : E
i Tapid, b v i aneiaeinan ‘ 3.62 ‘ C :
——in the. nmngable pm‘ts be- o
tween the chain above Gol- ‘ ‘ :
den Lake and Round Lake, 13 0-75 o
~—— in Round Lake, inappreci- o ‘
able,ieevieiiniianaanans 4 - 000 BTN
. ‘ — 18 ' —— 5‘00 “ 563 520. 92 Round La.ke

By bhls it Would appear that Round La,ke is nearly s1xty feet. lower than
Lake ‘Huron. - ;
A’ remarkable subterranean channel oceurs at the fourth chute, where a‘f‘f
portlon of the water turns abruptly off at right angles to the general course,.
running northerly for about ten chains throurrh a great cavern in Lower.
Silurian limestone. The' cavern is naturally - nearly dry, except durmg ﬁeshets,‘z
but Mr. Merrick has used it to advantage by throwing a dam across the main,
, body of the stream, near- the middle of ‘the clmte, Whlch turns @ suﬁ:iclenta
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- quantity of water through to convert the channel into a mill-race, and the
all from the lower end is applied to drive the water wheel of his mill. f
There are many tributaries to the Bonne-chére, but they are for the most

part of small size, and only partially navigable. The mostimportant are Moore’s .

- Creek, which falls into the river about five miles below the third chute; Clear’

Creek, which joins a little above Egansville, two miles and a-half below Mud

- Lake; Brennan’s Creck, which comes in at the south-west angle of Golden

- Lake; and the Little Madawaska, which flows into Round Lake at its south-

- western end ; these three come in on the south side, while on the north side

of Round Lake there is M‘Mullin’s. Creek, and the continuation of the main °

river, commonly called the Little Bonne-chére, which enters the lake at the

- north-west extremity. o o ‘ o

- Clear Creek flows from a very beautiful sheet of water, called Clear

Lake, which was reached by a nearly due south course from Mud Lake,

- at the distance of about eight miles. The south and west shores of this lake

- previously been denuded by fire, and had since pushed up into an almost impene-"

display land of very .considerable agricultural capabilities, and are already to
some extent settled.. = S ‘ ‘ : ‘
There are many parts of the Bonne-chére country highly capable of culti-
vation, a great portion of which is already respectably settled, and settlements
-extend, more or less, the whole way up to within a short distance of Round
Lake. - Wherever the calcareous rocks occur, either of Laurentian or Silurian
age, the country exhibits a superior quality of soil; on these, many good farms .
are already established, more particularly on those parts underlaid by Silurian
formations, which, being'in a nearly horizontal attitude, offer a more regular
and level surface for the application of agricultural labour than the country occu-
ied by the highly disturbed series of rocks on which they rest. Mr. Egans’
arm, at Egansville, affords a good example of the capabilities of such land;
here the tenant, Mr Sibury, an” Englishman, has grown, as he assured me, ex- -
cellent crops of wheat, oats, hay, potatoes, and other roots, besides having
raised a_large stock of horses and cattle, by the annual proceeds of which he .
has made a handsome profit, after deducting rent and all other contingent
expenses. : ‘ D ‘
The country generally, however, throughout the whole region is, in the
‘meantime, essentially a lunmbering, rather than an agricultural district; and,
although the greatest part of the timber on the main river has long since disap~
‘peared—a large portion having been swept away by fire, independent of that re-
moved by trade—there are still vast quantities brought down the tributaries: =
annually, and made to descend to the Ottawa by the course of the Bonne-.
chére. On our way up the stream, we repeatedly found it almost entirely.
blocked up with squared timber, sometimes for miles together. -
‘ From Round Lake we pursued our journey to Lake Kamaniskaik by"
- the valley of the Little Madawaska; but that stream not being navigable for:
the canoes, except in some short intervals of still water, we were compelled’:
to carry everything for the greater part of the whole distance. Our levels-
were continued across trigonometrically, by taking the bearing and an angle of
elevation or depression by the theodolite, and measuring each distance by the'
micrometer telescope. As a portion of the country we had to pass through had'

trable thicket of under-brush and bushes, much difficulty was experienced in.
performing this work—Mr. Brown (my assistant) and myself alternately clearing
our way through with a tomahawk, as we took a back or a forward sight.
Our course, on leaving Round Lake, first' bore a little south of west,
about two miles ; it then turned about S. by W. for seven miles, and reachet
44 .
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| the point ‘where we left th,é waters of “t‘he Bonne-chére. = Crossing a height of' -

Jand and still bearing in the same general direction for about two miles farther,

we met with a small tributary of the Madawaska, striking it at a small lake
at the head of a brook, which, running nearly due south, brought us, in about -
a mile, to the northern extremity of Lake Kamaniskaik. The rise on the
Little Madawaska to Lake Kamaniskaik was found to be as follows :—

Levels carn’edﬁoni Round Lale, o‘n‘tﬁe‘ Bonne;chére, 10 Lake Kamaniskaik, on‘;ke "

Madawaska.,
o ‘ o - Total Heighy
Distance. = Rise and Full,  Dist. above the Sea.
‘ ‘ Miles. Feet. . Miles, - Feet. . |
Height of Round Lake,.:vvuues - . t 663 520°92 Round Lake. °
Rise on Little Madawaska toend a
of 1st portage, say,c..... 1 ) 350
~— on 18t portage,....ooun. 1 6891
~— on 2d. L 2 3755
—on3d ¢ ... cen 3 10-61
——ondth "% L. 2 32:25
~——onb&th % ..., ceven 1} 121-92
—on 6th % .i..... . . 28:30
—onTth . % .. ci... T | 3218
—on8th # ... 3 2:00
~——in the navigable parts of ‘
the tributary to the por-
tage to the Madawaska
waters, estimated altoge- ‘ : ‘
Cother ativeseneesiecninns 3t 220 o
‘ o ‘ ‘ — 9} e 339°42 66} 86034 Source of Little Mada-
~—— on 9th portage to height of = ‘ ‘ ‘ . waska, |
land e everrinioetronanne 3 107-99 968:33 Height of land, - o
Fall on 9th portage to a pond ‘ Co R
tributary to Madawaska R, 1} 61-53 L . o
‘ —_— 2 — 906-80 #Pd. tributary to Mada-
~—at beaver dam,  below waska R.
pondyiescee.. Peeasiraens 3 2:00 o
o1 stream to Lake Kamanis- N ‘ ‘ ‘
Raikyieviviieiiniiiniae $ 100 ‘ o
S ‘ —_— 1 — 300 906'80 L. Kamaniskaik.

It would thus appear that the Bonne-chére lies in a trough or hollow.
between the two larger streams—the Petewahweh and the Madawaska—at a .
much lower level than either, and that the tributaries of the two larger rivers
almost encircle the head waters of the smaller one. o

_ Excepting the portion that has been overun by fire, the forest between
Round 'Lake and Lake Kamaniskaik consists almost exclusively of red pine, a
large proportion of which is of very large size, and, so far as I could f'u‘ ge, of
an excellent quality. This was found to be the case more particularly on the
portage over the height of land, where hitherto the timber has for the most part
not been disturbed by the axe of the lumiberman, further than to dlaze a trail
to guide the traveller from one water to the other. The soil is generally light

and sandy, as its vegetation indicates, and might be easily worked. The

surface is nowhere rugged, rocky, or broken, but gently undulating, or in B

~some parts level. It is therefore admirably adapted for good roads of com-
munication. - S P

" In the topographical plans ‘accompanying this Report, the height of this pond has been placed -
on Lake Kamaniskaik, making the lake 906-80 instead of 903-80 feet above the sea. o




- latitude 45° 5/ N. Beyond this the valley lies nearly due east and we

20 Victoria.  (Appendix, No.52)

‘ ' The northern shore of that portion of Lake Kamaniskaik, generally known
as Barry’s Bay, where the creek fallsin, is in lat. 459 29/ N,, long. 77¢ 40/ W,
nearly.  Barry’s Bay lies nearly due north and south, and is a little over five -
miles long, with an average breadth of about half-a-mile ; while the main body .
of Lake Kamaniskaik, which opens out from the south end of the bay, lies trans-
- versely to it, bearing about N. by W. and E. by S., with a length of three and
‘a-half ‘miles by two and a-half across its widest part. The main branch of
the Madawaska falls into the latter portion of the lake, at its north-west angle,
and leaves at its eastern extremity, whence it runs on a general course about
S.E. for five miles, flowing on with a scarcely preceptible current, and frequently
expanding into ponds or small lakes, to the junction with the Shawashkong,
or Mishawashkong, the branch by which we continued our exploration. =
‘ There is a marked difference in character between the soil on the south
side of Lake Kamaniskaik and that we had previously passed over to the north, -
‘Leaving Barry’s Bay and the dense forests of pine by which it is surrounded, and -
~emerging into the open expansion of the main lake, a hilly country, covered
with hardwood trees, presents “itself immediately opposite, extending as far
as the eye can reach on either hand. Portions of this hard-wood country are
highly capable of cultivation, and Mr Byers, a gentleman who for many yeais
has been connected with the timber trade, has established upon it, at the
lower end of the lake, a farm, which, I was informed, yields good crops of .
“oats, hay and potatoes. The surface, on Mr Byer’s farm, was at first found -
to be rather stony, and large boulders would occasionally interrupt the regu-
larity of a plough furrow, but it had been considered worthy of being cleared
of these incumbrances, and the stones had been collected and piled in heaps on
the fields, probably to be eventually used as fence walls, for the protection |
of future crops. o S ]
The lower portion of the Shawashkong is ascended by four general courses,
which, with the exception of some miinor turns, indicate pretty nearly the .
divection of the river. ‘ ‘ ‘ ‘ : ‘ ,

18t S S Wit iiiieiistiisensnaseinsnianasass 7 miles
2d WBW. by Weioiiiiiiiiiiniennienennns 33 «
BA S by Wi tereeereeseneonnaranssacnnsansas 8} «
AR S.W. DY Woreevnneeranenisaninanseneensnn 24«

At the end of the last distance a sweeping southerly turn commences, known
by the lumberers as the Great Bend. ~ From the lower end of this bend the
- course upwards is first S.S.W. for about seventeen miles, it then turnssharply off- ;
to the north, and continues in that direction for over half-a-mile ; it then |
proceeds easterly for half-a-mile, presenting a set of heavy falls, and resumes !
a southerly course for upwards of a mile, until reaching Egan’s Creek, in

- for upwards of five miles, then turns to a general N. W. course, and after
several curves, comprehended in seven miles, reaches the exit of Kaijick Manitou
Lake. From the commencement of the Great Bend, to within a short distance of
Kaijick Manitou Lake, the bed of the river is so exceedingly tortuous that were it
~ drawn out into a straight line the distance would be nearly double that indicated
by the general bearings. The lower portion of Kaijick Manitou Lake is narre

and crooked, but in a straight line it would be about S.W., for three miles; the
upper part or main body of the lake lies nearly due east and west and is about
three miles long, while the breadth for the most part is under and no where
- exceeds one mile. The north shore of this part was found to be in lat. 45 *
. N., and the line of long., 78° 0’ W., passes at nearly equal distances from t
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“head and the foot of the lake. ~Above Kaijick Manitou Lake the valley of
the river bears up about W. N. W., for from nine to ten miles to a small -
lake called Papineau Lake, the lowest of a chain which stretches along the
height of land to the N. W. ‘ A

~ The Shawashkong, as its name implies, flows in many parts through immen- =
se marshes, especially at the lower and towards the upper extremities. The
marsh at the mouth extends uninterruptedly up the river, for rather more than
five miles; the breadth between the hills on each side varying from half-a-mile to
upwards of one mile. It is grown over almost entirely by reeds and marsh grass, =
with tufts of willow and other small bushes on the drier spots. Near the
upper end of the marsh a tributary comes in called the Little Mississipi, the
upward course of which is to the southward, and is said to be sometimes used
as a route to the Mississipi River, which empties into the Lac-des-Chats. East
of the outlet of the Madawaska, above the Little Mississipi, the river contracts
and becomes more or less rapid in parts up to the Great Bend, and from thence .
upwards there is an alternate succession of falls and smooth water, but with .
a tolerably rapid current, till reaching Kaijick: Manitou Lake. Between' the ‘
Little Mississipi and Lake Kaijick Manitou, there are thirteen distinct falls or =
- rapids. B S
g ‘The principal tributaries of the Shawashkong, in addition to the Little
Mississipi, are Papineau’s Creek, and Egan’s Creek. The former comes in about -
two miles and a-half above the Little Mississipi, flowing from the northward;
* the latter joins near the south-west angle of the Great Bend. A route is said to
~ be known along the valley of Egan’s Creek, leading to the settlements in the
township of Madoc. S ‘ 3 e
Tracts of good hard-wood land mixed with pine, occur in the valley of the .
Sahwashkong, particularly in the flat country around the Great Bend and at
Kaijick Manitou Lake ; but the prevailing forest is pine throughout the length
- of the river. Farms have been established at two places, one at a short distance
above the Little Mississipi, by Mr. Conroy, and another further up and near the
Great Bend, by Mr. Egan. Lumbering operations have already extended nearly
up to Kaijick Manitou Lake, and ‘I was informed by the Chief of a tribe of Indi- -
ans I met there, that preparations were about to be made to bring timber down
from the country above Papineau Lake.. The name of Kaijick Manitou was
given the lake in honor of this Chief, who proved of great service to us by his
description of the country we were about to travel through at the height of land. -
Between Kaijick Manitou and Papineau Lakes the river flows sluggishly -
through a vast marsh; making a very serpentine course through the valley, -
which is bounded on either side by hills of moderate elevation, frequently .
clothed with good sized hard-wood trees. Although there is a perceptible = -
current for the whole distance, the rise in this part is very small, certainly. - .
not amounting to more than six or eight feet. -~~~ ... T
The following is a tabular view of the rise on the Shawashkong:— .

‘ Le‘veis of the Sﬁawaskkong Sfrom que Kamaniskaik.

T . Total . Height g
- Distance.  Rise and Fall, Dist.  above the Sca,

‘ ‘ ‘ ‘ Miles. Feet. - Miles, © - Feet.
Height of Lake Kamaniskaik, at =~ . ‘ S ‘ ‘
. the head of Barry's Bay; ‘ : o o S .
above the 8e8,. vvueue e . ‘ ‘ . - 903'80 Kaminiskaik Junction? .
Fall in Lake Kamaniskaik, from ‘ ‘ o ‘ IR
head ‘of Barry’s Bay to
‘outlet at Byer's Farm, 0-06 = ‘ ‘
ft. per mile, 88 s eseaenes N () S 089
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. Total  Height

Distance.  Rise and Fuall.  Dist.  above the Sea.
: ‘ ‘ ‘ Miles. Feet. Miles. -Feet.
Fall in Madawaska, from outlet ‘ C ‘ C ‘
* to junction of Shawas- . o
- kong, 0°10 ft. per mile,... 5 © 050 ‘ ‘
: —_ 12} — 089 ' 90291

Rise in navigable waters, from
the junction to the mouth-
of Little - Mississippi, cur-

rent very slight, estimated :

“at 0°10 ft. per mile,...... 5} 0-55

| w——in ' the navigable water ‘
- above Little Mississippi to
junction of Conroy's Ra-
pids, cstimated at 0-50 foot

per mile, vovevoverinanas 2 100
—~——1in Conroy’sRapids........ 1 3-00
———in rapid, c.oieieaiiene 3 ‘ 2:50

in the navigable water abo-
ve Conroy’s Rapids toPapi-
neau’s Creek, estimated al-

together at, say,.coveeeee . 1 0-80

in rapid, cececenciinanan ‘ 6:01
—~——infall, ceiiiriiiniiane . 1850
—— in rapids, ceeieeeiivanas 8.70 -
——in falls, ciiceeiianiiann 3430
—— in falls and rapids,....... 3 2300
———in falls and rapids, ..... 3 20-15
e iD Tapid, ceieeiiiiieiaas 562
——in rapids and fall, ....... . 24:96
——in fallg,..coviienninanns ‘ 37-38
——in rapid, cicceceiniiiie 0-80
——in rapid, ceeavesinneanan 3-58
i rapidy iesesiriiieanan © 060

—— in the navigable water be-
tween falls and rapids, esti-
mated  at 0:50 foot per
mile, 88F cevvvereniaa... 21% 1095 -
- —— in the navigable water be- ‘
tween fallg and rapids, esti- o
mated at 0:70 foot per mile, 10 700
—— on surface of small lakes :
below Kaijick Manitou, es-
timated at the rate of 0-10
foot per miley «vverneanns 2% 0:22 ‘ ‘ ‘
‘ ‘ — 433 J—— 20962  43% 1112'53 Kaijick Manitou Lake.
— on Kaijick Manitou Lake, ‘
estimated at 0°05 ft. per .
mileyeaviesnenieniaenees T 035
* = in the navigable water on
the stream to Papineau
Lake,estimated at 0°80 foot ‘ ‘ ‘
permile,ceiveseniiiiians 11 880 L : —
‘ — 18 — 915 613 112168 Papineau Lake, ‘
Papineau Lake by this estimation,.civeeeveieiisieaiaraieeees, 112168 ‘
Balsam Lake, by Bouchette’s map,...ovueeeiviiseciiiananieaes.. 82300

Difference of level,‘ 298.68

Above Papineau Lake there are occasional rapids, connecting a chain of
lakes at the main source of the river, but the elevation of them was not ascer-
- tained ; for shortly after leaving Kaijick Manitou Lake; our provisions were
exhausted, and we had necessarily to abandon farther measurements, and make
the best of our way to the settlements. Fortunately beavers, muskrats, apd
other game were tolerably abundant, and supplied our necessities until we
arrived at Kah-shah-gah-wigamog, where we 2311 in with a trapper, named:
Russel, who kindly provided us with venison and bread. ‘
© ‘
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20 Victoria.

- Continuing our journey from Papineau Lake, our course was nearly south-
west for about seven miles, within which distance we portaged over to and -

crossed a succession of small lakes stretching along the water-shed situated

between the Ottawa and Lake Ontario. - The next course was a little south of -
west, with a straight distance of about eighteen miles, crossing from one
lake to another along the height of land, and at length reaching Kah-gshab- -
gah-wigamog, or Long Lake, the waters of which fall into Cameron’s Lake,
by the chamnel of the Burnt River. This lake is narrow, and lying about
S. 8. W. as a general bearing. from, its upper end, has a length of a little over
thirteen miles.  The outlet leaves the lake on its south-east side, not far from.
the south-western extremity ; this we did not follow, but from the south-west end, -

pursued a course nearly due west for a little over two miles, making in the
“distance two portages and traversing a small lake, and then striking the Gull
River. The course of this stream was followed downwards through Gull Lake

and the two Mud-turtle Lakes to Balsam Lake, making a course nearly due = =~

south, with ‘a straight distance of about eighteen miles.

The waters of the first part of our course from Papineau Lake probably

all helong to the Ottawa side of the ridge, and may fall into the Shawashkong,

but all the others evidently go the other way, and most probably are upper
waters of the Ottonabee. : L e e
- The country all along the height of land is move or less broken and

hilly, and the sides of the hills are nm{)ly covered with hard-wood trees =

intermingled with pines. The valleys and more level parts, except where
swamps o marshes occur, frequently display an excellent soil, yielding a stout
growth of maple, elm, birch and beech.. There are also good tracts of land
around Kah-shah-gah-wigamog and Gull Lake; and I was informed by the
trappers T met there, that the country east of the latter lake was well adapted

for settlement over a large area. Settlement has already begun on the Gull ¥

River, north of Balsam Lake, and will most probably soon extend still farther .
back. When I visited the same country in 1852, a saw-mill was in progress of
coustruction on the lower rapids of the Gull River, which has since been
finished and put in operation ; below it there are now several clearings,
I,Vifl'“ hiouses and barns on them, where all was a wilderness one twelve-month
yerore. ) ' ‘

DISTRIBUTION OF THE F ORMATIONS.

" As nearly the whole region of which the above is a geographical sketch, is
occupied by a very ancient set of rocks which are almost every where corrugated,
dislocated, or otherwise disturbed, it will be obvious that to acquire in the course
of & season any definite knowledge as to their geological arrangement over so
large an area, would be a matter of impossibility. o

To work out the physical structure of such a distriet, many lines of explora~
tion must be meawi'edr,) and the geological facts registered on each; in order that
the whole being mapped in their proper relations, they may be ultimately com--
pared, with & view of following out the distribution of stratigraphical groups.
The new information collected on the present occasion, regarding the super-
position’ of the members of this most ancient and altered series is perhaps
very limited ; yet something is added to our knowledge of their distribution as .

u whole, and such observations as have been made may afford tolerably good
data as starting points for more minute and more perfect stratigraphical inves-

tigation hereafter.
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Laurentian Series.

~ With the exception of some outlying patches of the Lower Silwrian forma-
tion met with in the valley of the Bonue-cheére and its tributaries, the Lanren-
tian series occupies the whole region traversed during the season on the
Muskoka and the Petewahweh.” The rocks are for the most part micaceous"

- -and hornblendic gneiss, sometimes interstratified with finegrained granular

quartzose layers, which frequently hold small pink garnets. The prevailing
color of the gneiss is red or grey; the more micaceous beds have the
character of mica slate, usually dark grey or blackish, and the more hornblendic
sometimes present the form of hornblende rock, the colors of which are black
or the darkest shades of green. In many parts the stratification is very obscure,
and except for the parallelism usually displayed by the constitnent minerals on
fracture, could not be detected ; in other instances it is well defined by
alternating layers of different colors and mineralogical chavacters, arranged
~with great regularity in. bands not exceeding the cighth of an inch thick.
The garnetiferous portions are usually yellowish, or yellowish-wlite, consisting
of an aggregate of granular quartz, with the garnets distributed irregularly -
through the mass, sometimes in clusters, at others in single individuals.. Beds
of this description are scen to alternate with mica slate and red or grey gneiss;
in which cases the stratification is very clearly developed.  These rocks
are nearly every where intersected by veins of various thicknesses, the majority
“of which are of feldspar and quartz, usually coarser grained, and more con-
spicuously crystalline than the rocks they cut; but occasionally they arve of
a five grain,  The prevailing color of the finer grained veins is flesh-red, from the
predominance of red feldspar.  Veins of white semi-transparent quartz also
- occur, and these generally are more or less charged with iron pyrites. L
Garnetiferous gneiss was observed ‘at one ov two places on the Muskoka,
below Muskoka Lake, but was much more largely developed at Fairy Lake
and the Lake of Bays. On Fairy Lake, garnetiferous beds occur on the western
shore, and on the largest island,  interstratificd with fine-grained grey mica-
ceous gneiss, aud show a dip S. <259-to 30°. They were met with also near
the south end of the portage, between Peninsula Lake and the Lake of Bays,
in a cliff rising from the brink of a small pond, and in several parts of the .
Lake of Bays, particularly on ‘the‘ point, at the narrows on fhe cast side,
~abont halt-way down the lake. At the falls above Ox-tongue Lake, strata,
in very regular beds, occur, consisting of alternations of white and yellowish
quartzite, sprinkled very thickly Wltlx garnets, yvxth regular layers of grey and
reddish gneiss and mica slate, which show a dip of 8. 60° E. <320, A
A black rock, composed chiefly of hornblende, rather coarsely crystalline, with
a small portion of black mica disseminated in it, comes out on the Muskoka,.
below the falls a little south of Mary’s Lake, which, from its position with
regard to the general run of the gneiss, was supposed to be intrusive. Tho |
contact of this rock with the gneiss is concealed, but at the falls, a short
distance higher up the river, the gneiss seems to be suddenly turned from
its general course, and exhibits a repeétition of sharp twists and corrugations,
as if near the seat of some violent disturbance. o ‘ i
- A black rock, of very similar character and appearance, was- met with' o
several parts of the Petewahweh. Tt was usually associated with a very, fine-
_ grained brick-red ferrnginous rock, composed chiefly of feldspar and quartz, wh:
in some partshad the aspect of an obscure hornblendic gneiss, and in others that
a fine-grained syenite; and the gneiss in its vicinity, when the stratificat;
“could be distinetly made out, being always shattered and dislocated, I wa
posed $o consider the red rock intrusive.. ‘ S -
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- This red rock was seen at intervals on the Petewahweh, from Cedar Lake
down to the mouth of the river, frequently forming bold vertical cliffs, which,
in one instance, rose perpendicularly from the river to the height of 250 feet. -
The rock has a conchoidal fracture; and is usually intersected by small greemsh
colored veins, supposed to be chlorite, which also penetrate the adjacent gneiss.

The black hornblende rock is usually very pyritiferous, and the associated red .
masses are frequently highly ferruginous, at times giving a bright red color
to the soil on the surface. Where the gneiss comes in contact with the red

rock, it often so nearly resembles the adjoining mass. that it can only be distin-

guished from it by closcly observing the continuity of the parallel arrange-
~ ment of the mineral layers, which ceases at the junction. This was especi-
ally observed at the lower end of Cedar Lake, where the probability of the mass
being intrusive first suggested itself. ‘ - e
At the northern sweep taken by the river below Lake Travers, a portion of the -
gneiss is dark’ green, and appears to contain epidote, while other portions are
dark grey, with many disseminated red garnets. The fine-grained and sup-.
posed intrusive red rock isin close proximity with both these varieties, being
secn in the river, both above and below where they occur, but whether
~ interstratified with, or intersecting the gueiss, was not satisfactorily ascertained.
As garnetifcrous gneiss has usually been found in close proximity to. the -
calcareous portions of the series, with which many minerals of great importance
are frequently associated, and as these calcareous. portions afford the readiest -
means for tracing out the intricate folds and contortions which these rocks have
sustained, a diligent search for the limestones was made on many parts of the
Muskoka and Petewahweh, but without success. I have heard, however, since

my visit, that some of the rock has been burnt for lime on the northside of Cedar =

Lake, but whether from boulders or a mass in sitw, seems uncertain. Co
The general strike of the rocks comprehended in the first section of the
- exploration—that is on the Muskoka—is ncarly N.E. and S.W., and the prevail-
ing dip is south-easterly; but there are numerous great undulations, indepen-
dent of minor folds and intricate contortions, which are in some degree
correspondingly indicated by the several great twrns of the main streams. On
the Petewahweh, however, the rocks are so generally affected by dislocation and
disturbance, especially below Cedar Lake, that the attitude displayed by the
stratified portions is not to be much relied on, except for short distances.
In the valley of the Bonne-chere, crystalline limestone is extensively dis-
played, associated with gneiss, mica slate, and hornblende slate. The general

strike of the rocks on the lower part of the river varies from N. 41° E. to N. 350 .

W., the dip being easterly; but, at the second chute, where there is evidence of
great disturbance, the general run turns nearly east and west. In the rear of the
village of Renfrew, a little south from Hurd’s Creek, a ridge of gneiss, where the
stratification is distinctly developed, shows a dip N. 120 E. <30°. This dip
would carry the gneiss below a ridge of crystalline limestone, which rises imme-
- diately north of the village, and appears to strike for the second chute, where’
the bed of the river is crystalline limestone. o o
On the opposite side of the valley, about one mile back from the river, -
the Pinnacle Hill rises to the height of 356 feet above: the upper part of the
chute. The side and top of this hill exhibit alternations of gneiss and horn-
blende slate, with some beds of crystalline limestone, running nearly due east

~and west with a southerly slope, at a very high angle, sometimes. attaining

ninety degrees. About half-way between the second and third chutes, whére
a section is exposed of gneiss with crystalline limestone at the base, the strike:
I8 at right angles to the course of the river, the dip beipg E. <409; but at the .

‘ ‘ S Lo e 0
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third chute, a ridge of crystalline limestone occurs on the north side, ranging
‘nearly east and west. Co o
~Above the third chute, the exposures are of the older series of rocks, -
‘and consist of gueiss, until reaching Mud Lake, where a ridge of crystalline
limestone again appears on the north side, about 200 yards back from the -
lake, running east and west; but the country crossed to the south of Mud
Lake, between it aud Clear Lake, although in great part concealed, exhibits -
gneiss wherever the rock comes to the swrface. ~ The north-east side, and the
islauds at the cast end of Clear Lake, are all of gneiss. ‘ : -
Crystalline limestone was observed to extend along the eastern shore of
Golden Lake, associated with coarsely crystalline heds or masses of flesh-red
feldspathie rock, and a mixture beecoming dark green from the presence of pyrox-
ene in very large quantity, with scapolite, graphite, aud mica disseminated.  The
‘run of the ridges on the north side of the lake is about N.N.E. and S.S.W., but -
to the southward and near the castern end, the strata appear to bend round
“and dip S.S.E. <100 to 120, The hills which rise over the north side of the
lake and form the peninsula which nearly divides it, are gneiss.
Gueiss occurs in blofls and ridges on the river, above Golden Lake and
at Round Lake, at the latter showing a dip from north-cast to north, Running
~parallel with these ridges, and apparently in the stratification, ave masses.of an
aggregate of coarsely crystalline feldspar with quartz, which, with the adjacent
gneiss, are cub by veins of similar character, holding grains and small isolated
patches of magnetic iron ore. ‘ . ‘ o o
Crystalline limestone is quarried at Renfrew, and is used for building pur-
poses, and for burning into lime.  Although rather too coarsely crystalline to be
used as an ornamental marble, it is sufficiently compact to dress well, and make
a handsome and substintial building stoue; it 1s likewise said to yield an
~excellent quality of very white lime when bumt. Portions of the limestone are
of a fesh-red colour, which was observed particularly at the first chute, and
at Golden Lake, where in each case the rock appears to be magnesian, perhaps -

a dolomite. : - ‘ ‘
In the country south of Round Lake, and. around Lake Kamaniskaik,
the exposures observed were all gneiss, frequently cut by iarge feldspathic veins,
which in some instances, especially at the latter locality, were characterised
by holding numerous small isolated masses of magnetic iron ore.  Reaching the
valley of the ShawashKkong, the erystalline limestones are again largely displayed.
The valley of that stream scems to run almost exactly along the strike of the
~ rocks, many of the abrupt. twns apparently conforming to the contortions and
twists in the strata, until arriving at the south-west angle of the Great Bend,
above which it erosses the measures in its north westerly course, towards Kaijick '
Manitou Lake, exposing alternations of gneiss and crystalline limestone all the
way. : ‘ ‘ : ‘ v
i On Kaijick Manitou Lake, and the country beyond, all the rock exposures.
‘observed were gneiss, and no limestone wasseen throughout the remaindér of the -
‘route, till reaching the Mudturtle Lakes, north of Bulsam Lake, where it had.
‘been found the previous season. ]
The crysta]iﬁne limestones on the Shawashkong resemble in all respect
those described in former Reports as seen in other paits of the country. ~The
revailing color is white, or white mixed with grey; but there are also beds
‘of a deep dull blue color, some of yellowish-white tinged with a flesh-red hue, an
others having a whitish hue with a great admixture of dark green. Small spang]
- of plumbago are almost invariably found disseminated through all the varieti
but more especially in the white and grey bolored portions, and pyroxene
P : ‘




8C¢ pohte, tourmahne, sphene, black and wh1te mlca, and ron pyrltes, are very
generally disseminated. . The blue beds were only observed at two places on

the river, the first being near the north-west angle of the Great Bend, while the "' .
“sccond was about the middle part of it, at a set of falls and 1a,p1ds. In
each case these bands were underlaid by a very micaceous dark grey gneiss,
and over laid by white crystalline limestone. Where the rock is tinged with -

" flesh-red it is probably magnesian like that of the Bonne-chere, while the green,
portions owe their color. to the presence of pyroxene, of which mineral some

of the beds are almost entirely’ composed. The latter two varieties were.
clueﬂy obqerved near the base of a sectlon, a,t a short dlstance below the outlet o
of Kauck Manitou Lake. =~ ‘ a

Fossil; ferous Formations.

In the valley of the Bonne-chére, thu‘e are three det&ched outlym patches“
~of Lower Silurian_strata, each of which lies longitudinally with the course -of
the river. The first met with, and lowest in the valley, is almost entirely on
the south side of the river, extendmg from the neighbourhood of Moore’s
Creek to the head of the third chute; the greatest breadth of this outlier is
~about a mile and a-half, the southern boundar y being marked by the valley of o
Moore’s Creek on the one hand, and partly by another small stream, falling in .
above the third chute, on the other. = Thé fossils and general characteristics of
the rock exposures here indicate strata between the Calciferous and Trenton -
formations, the latter inclusive. - A section, measured at the thnd chute, exhlblts Co
~ the followmg beds in the a.scendmﬂ order :— :
. ft m.
Red and green shales, w1th an m‘ennceous band mterstratlﬁed nbout one foot thmk Weathermg
bright yellow; a few bﬂobated forms, supposed to be fucoxds are met with. .. ovviviaea.s 10
Concealed FOr DOUE « . . v e vuesnnseneens S P TP 1
Green calcareous shale, dip N. 37“ E. <130 A |
Pnlcgreenarenaceoushmestonemthmbeds........,.......... ..... T
. Durk grey, very bltummous limestone in irregular beds, separated by thin pelhcles of bxtmmnous
shale....ooovuvnne P
Grey 'bituminous nodular beds of lxmestone, in thin irregular layers, passmg into a compact
bed of grey arénaceous yellow-wenthering Hmestone.....veeverivnsiiursorerrnrinds 3 @
Dark grey limestone, in a strong bed, bearing some resemblance to Wa.ter-llme, and holding clystals R
of calcspar............................ . 1'6 -
The same rock, but darker in color, with beds weathermg FelloW iovevnnianniinaveneaeseass 1 8 7

e

‘o oooo |

40
}'El‘he strata are then aﬁ'ected by a dlslocatlon runnmg N. 620 W., and S
620
The section being continued beyond the. fault is as folloWS'
i in.

Blackish and green arglllaceonsshale,d\pN 39°, E. <13° 170
Pale greenish arenaceous limestone .vv.vovns.. P P TM | I
Blackish or dark brown, very bituminous argxllaceous shaly hmestone................. ‘1 [ 1 4
Dark brown or blackish bituminious Shale. .. ..iveeevetivriiinarressesssaesseseisinieiniees 09
Dark brown earthy bituminous limestone, Wemhermgyellow......‘.‘.................. cees 110
Drab and dark blue limestone, with c1ystals of calcspar, in a compact bed..............\... 10
Dark grey nodular shaly JimeBtone. . . «evive e casseeasaassceseonistsasoosionosssanaesins L. 2 ¢
Blackanddnxkbrownbltummoussha.le...............................................l..‘ 10
Green shale. , 23
Greenish and drn.b colored shaly hmestone, purtw.llya.whetstone Lo A F EXTET R PITIN -
Yellow arenaceous limestone. . : 1.2
Dmkgxeyarenaceoushmestonc 1 2
Dark grey compact arenaceous hmcstone, in thm beds.. feveaen 1.8
Blackish bituminous limestone, in some parts shaly «...vivuv.. ‘ ‘ 2.0 ¢
Gueuurenuceoushmestone...‘.....;...............................‘.;,....,...A...‘.... 0 8"

10

Gleemsh shalylxmestona................................................,...........




| 20 Vlc“’"ﬂ R ‘(Appemlik,:‘l\'fo. 52)

Blacknsh grey silicious Inmestonc, compnct and hard, holdmg C‘ythere. B I 3
Thin-bedded shaly limestone, with obscure oxgnmc ‘remains, casts of Cythere .............. 1 6~
Bluish- -grey compact silicious hmestone, holding smn.ll _patches of culcspnr, and presenting

~ fucoids on weathered surfaces 2 6

40 T

At the falls, a little below Whele‘ the above section was measured, there f

is a vertical exposule, dlsplaym«r the following beds, in ascendmg order:— '
' ‘ ft m.
© Greenish shnlyllmestone, with shale at the top 4
Drab colored, fine-grained, slightly arenaceous hmestone, weathering yellow it has a conchoidal
N fractule, and issupposed to be a whetstone bed....evveeennuanai, P : 1
A yellow-wentbering arenaceous limestone, with many cavities holding dog-tooth spur Seveas O
Pale grey, yellow-wenthering arcnaceous limestone, divided into beds of from 6 inches to 1 foot. 10
Grey compact limestone, holding numerous fossﬂs, mostly obscure, among which m‘e ortho-
ceratites and someturbmated shclls
Shaly limestone... ...o.ovvvin.n,
Beds of grey lxmestone, alternntmg with green shale.,...............

285

cwme oam o

th‘N

The fe- .u]leIOUS rocks, which spxead over the larger portlon of the area
~south of the river, are of the Chazy age, but they are  surmounted by beds,
holding fossils of the Black River and Trenton formations, at two places; one -
of these is near the western extremity of the patch, in the south-west corner
of the township of Bromley, the other near its centle, on *he twenty-ﬁfth lot of .
the fifth range of Adnaston, ;
‘ The second outlying pateh is first exposcd on asvending the river aboub
three-quarters of a mile ‘above the third chute, and extends to the westward to -
about one mile above the fourth chute. The lower part of the section is of red
and green shales, with occasional green and yellowish arenaceous bands inter-
stmtmed and partm(rs of green and yel)owzqh shale ; some suriaces have faint
impressions of fucoids. A fault ‘runuing obliquely to the river, brings down
a bed of arenaceous limestone, resemblmv ‘the whetstone rock in the uy per” |
‘ Emt of the section at the third chute, and red and grecn shales come up ‘
clow it, further ap the stream. The strata are affected in several places
by small dxslocatlom, and at one place a bar of igneous or altered rock—probably
a portion of the Laurentian fommtwn—-—runs across the river, bealm‘r N. 650 -
“'W., and 8. 55° E. ‘
In the valley of a blook, about one mile above the district lmc, red and‘
green shales are exposed, with black shales overlying them, over which are beds -
of limestone, of the Chazy formation. Limestones of that age are exposed on. -
“the river, from above the brook up to the fourth chute, where the followmg -
section occurs, in ascendm«r order :— ‘

‘ St ‘z'n‘. !

‘ Blucklsh-grey bituminous Iimestone, a solid bed ..oovvenrreniineiainiiiaisinianans
2. Dark grey limostone, in irregular beds; it is very bltummous, and holds numecrous small
fossils .o.veiiiinninii, D b e

Greenish-grey caleareous shale, with some thin bands of dnrlc grey limestone. . ..o.ooevnes

Black bituminous lHmestone .. ..v.eeeiieriiiin ittt i itiiaiareraaerean

. Dark ‘grey nodular bituminous limestone and shale, in irregular beds........oovuenns

Similar rock, with a strong compact bed in the middle; the upper surface shows Columnarid
wveolate oo oviii i i R T E R PR PR

Nodular bituminous hmestone and shale..... eriaeasaees e vseeesavasnareassaserareans

.- Grey bituminouns llmestone, in a strong bed, w1th numelons lmgeorthocemtxtcs TR

. Dark grey, slightly 'shialy limestone, portums of which arc of a very fine texture ........

10, Blackish-grey, very compact limestone, in one solid strong bed «vvuvvuininrnerriornsien

11, Dark grey shale, with irregular thin beds of hmestone contammg numerous f‘ossxls, among

. which are fragments of trilobites and OYLhere oiovvenadsarinniimnaeriiiaietianannen

‘M

RO~ O
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12 P'\le grey gmuular hmestone, Wlth Columnarw. alueolata and small splra.l shells veeee 2

4

13. Shaly nodular limestone ..uvuiveeviiuavsneiannruissuneivearsaneass vanne Weresinas (1.0
14. Gompnct drab colored hmcstone, with many corals on weathered surfaces............. 3.6
15. Thin-bedded shaly limestone, with pa.rtmgs of shale; there are large corals at the bn.se, :

and encrinites on the UPPET SUTACE o ervvseserarnesisacotsossarsecsiossnsisrsnronss 16
16. Grey thin-bedded limestone " wcn,thermg black with fossﬂs, clueﬂy encrinites, .ﬂtrypa, o

Leptena, small corals and Orthoceras. ...ovovevvieiiiiiieiinniininiae Lereserriiaasens 1 86
17. Thin irregular beds of blacklsh-grey TImEStoNne . evsvusveennrruiivatoncsaanns easenesae 3 2
18, Grey bituminous limestone, in strong beds, with C'olumnarw alveala.ta, and other corals, nnd

large sized stemy of encrinites cuue vssivaiee ittt iiciveraieadieconries 3 3
19. Grey ‘encrinal limestone, with Columnaria alveolata and other corals the lower beds are, not

WEIL ERPOSCA . 44t evvsineenanesiseseiotnissorssorssasasssionesssasssscasvosonsons B g

20, Wlunsh-grey, coarse-grained hmcatone, with numerous corals, nnd alarge convoluted shell.’ B ‘ ‘

“46 2

Still hwhel beds were observed a llttlc distance ﬁom the head of the chute,
holdm«r Columncma alveolata and other cor als, .md the same 1arge-81zed convoluted
shell. ‘

" The third and highest outlying patch continues from the foot of Jessup’s Raplds, K

~ about three miles above the fourth chute, to the head of the Egansville Rapids.

The breadth does mot appear anywhere to be over three~quarters of a mile,
and is sometimes less. Most of the area exhibits fossils of the Black River and
Trenton formations, but above Jessup’s farm, at the lower end of the Egansville -
Rapids, where the strata are affected by a succession of small- dislocations, -

~ lower measures are brought up, including a bed of yellow-weathermg arena-

ceous limestone, 1esembhn¢r the whetstone rock of the Chazy. In the lowerpart
of this bed occasional thlcal cylindrical fmms, resemblmg Scolzthus lmeam, -
were observed.

Below Jessup s farm, fossils of the Trenton formation were found in gxeat

profusion, and one bed was characterized by holding nodules and large_ angular
fragments of black chert. At the npper end of the Egansville Rapids, Lep-
t{uub sericea, Chatites lycoperdon, and [}mmula, were very abundtmt, with other
fossils of the Trenton formation. . ‘ :
Portions of the fossiliferous formations were also observed on the south suie'

" and at the western end of Clear Lake, all of which contained fossils of the Tren-

ton age; but the area over which these may spread has still to be ascertained.

Drzft

Large portlons of the valley of cach of the rivers are covered by su erﬁcml
deposits of clay or sand, and as the latter usually occupies the sur ace and
higher grounds, it spreads occasionally over very extensive areas. .

Stratified clays were found on the Muskoka, between the Lake of Bays and
Ox-tongue Lake, at the hught of about 400 feet above the level of the sea;
the banks there expose a section of ten or twelve feet in thickness, of drab or
light buff colored clays, alternating with very thin layers of Jne yellow or.
gr vywh sand. At one place, the beds are tilted, shewing a westerly dip of about

_eight degrees, in which they exhibit slight wrinkles or cormwafclons. These clays. .

did not appear to give any effervescence in acids, but were found by Mr. Hunt
to contain a very small proportion of lime. = Coarse yellow sand overlies the clay,
and spreads far and wu}e over the more 1evel parts, generally forming the bank

~of the river, where not occupied by hard rock.” On' the Petewahweh, especially

below Cedar Lake, the whole of the level parts: me covered with sand, Whlch
in some places must be of gxeat thickness.. ‘ e

L
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The banks of the Bonne-chére display a great accumulation of clay at many
“parts below the fourth chute, sometimes exposing a vertical thickness of from -
seventy to eighty feet. Near the mouth of that river, below the first chute,
where the clays form the right bank, and are upwards of fifty feet high, they
are chiefly of a pale bluish~drab colour and are calcareous, while other clays
found higher up the stream, are of a yellowish-buff, and do not effervesce with
acids. Below the second chute, buff colored clay is interstratified with beds of
~sand and gravel, the latter sometimes strongly cemented together by carbonate -
of lime, the whole being over laid by a deposit of sand. The gravel is seldom
very coarse, although an individual boulder may occur here and there amongst
it, and it is chiefly derived from the rocks of the Laurentian series. .

Sand is extensively distributed over the plains of the Bonnechére, and over a
large portion of the area between it and the valley of the Madawaska. Most of
the valley of the Little Madawaska is covered with sand on either side, and "
the country hetween its head waters and Lake Kamaniskaik is one continuous. .
sandy plain. Near the summit level, on the portage to Lake Kamaniskaik, a
conical-shaped depression was noticed in the sand, measuring about 150 links
in diameter, with a depth vertical to the area of about 50 links. As such
symmetrical depressions are not unfrequent in the calcareous rocks of the Silurian
and Laurentian formations, it was supposed probable that it might indicate the -
presence of limestone beneath. ‘ : o

No organic remains whatever were detected characterising these drift depo-
gits, and consequently there is no direct evidence whether their origin should -
be attributed to the action of salt or fresh water. ‘ o

I have the honour to be,
‘ Sir,
Your most obedient servant, =~
ALEX. MURRAY,

Assistant Provincial Geologist., | )

REPORT
FOR THE YEAR 1854,
" oF ‘
ALEX. MURRAY, Esq., ASSISTANT PROVINCIAL GEOLOGIST,
ADDRESSED TO

" WILLIAM E. LOGAN, Esq., PROVINCIAL GEOLOGIST.

MONTREAL, 11th June, 1855,

Sz, ‘ ‘ - S
o “During the summer and autumn of 1854, I was employed, as yo
were pleased to direct, in making further exploratory examinations of the ma:
topographical and geological features of the country lying between Lake Huro
and the Ottawa River, in continuation of the surveys of the previous yea:
~ The portions thus examined and surveyed are the valley of the Meganatawa
: L ‘ : 56
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River and part of the coast of Lake Nipissing, with several of their more impor-
~ tant tributary streams and adjoining lakes. The measurements.and bearings
were effected by the same process as on former occasions, while to insure the
greater accuracy, a continual check was kept on the work by triangulation, when
such could be conveniently carried on, as at Lake Nipissing ; meridian altitudes
of the sun and moon were frequently taken to correct our latitudinal positions.
The whole has been carefully mapped on a scale of one inch to a mile, and
- the map, with all the ascertained facts recorded on it, I now beg to submit
for your approval in conjunction with this Report. ' ‘ ‘

' GEOGRAPHICAL DESCRIPTION. |

The Meganatawan River.

The entrance from Lake Huron to the estuary at the mouth of the Megana~
tawan, represented in Bayfield’s chart as the Byng Inlet, is in lat. 450 45'48”
N.and long. 80° 40° W. This estuary extends nearly due east about six milés,
‘with a breadth varying from five to twenty chains or upwards; at the end of the .
distance it suddenly contracts to about two chains, and a tolerably rapid current -
~ is perceptible. Above the part where the river proper joins the estuary, the
general course upwards is very nearly due east for about twenty-two miles, in
which it makes a few southerly sweeps, and thus reaches a lake of consider-
able size, called for distinction Wahwaskesh, or Deer Lake. Between the
estuary and Wahwaskesh Lake there are numerous falls and rapids, alternating -
with reaches of still water, sometimes expanding into small lakes. The rise on
the river as far as Wahwaskesh Lake is about 137 feet, making this lake 715
fect above the sea. Within the first southerly sweep and about six miles and
a-half above the estuary, the river is split into two branches, which reunite
about nine miles higher up, but as the northern branch was the one followed
through, the southern one is indicated on the map only at the junctions.
- Wahwaskesh Lake stretches due south from the general course of the stream

for about four miles, but contracts about the middle of that distance into
a narrow strait, only a few chains in width at some parts; so that there are two
open expansions, of about equal size. The main river flows into the lake at
its north-eastern extremity, and the course above the junction is about E.S.E.,
for about six miles, to Maple Island, where there is a succession of small lake
expansions ; it then becomes almost due east for about four miles, and turns. S.

E. by E. for three miles more, reaching a long narrow crooked lake, called

Aumick, or Beaver Lake, from the presence of beaver in the neighbourhood.
Between Wahwaskesh and Aumick Lakes there are numerous falls and violent
rapids, and the elevation of Aumick above Lake Huron is 320 feet, or 898 feet

above the sea. Above Aumick Lake, the river becomes very sinuous, making

short reaches to the northward, alternating with long ones pointing on the =~
average about 8.E.; with many minor turns and elbows in the narrow and the
still parts, the average of the whole would give a straight course neaily E.S.E.

for twenty-two miles, to a turn on the main river at its most southerly part; .

this was found to be in latitude 45° 32’ 40”, where the still water had reached =~
the elevation of 1084 feet above the level of the sea. = B

From this point the river turns about N.N.E., and, with the exception of minor

bends, which in some parts are numerous, it maintains that course nearly for

abont six miles. - At the end of this distance it reaches a small round lake, and *

here we terminated the measurement, finding it impossible to ascend in canoes; . -
‘beyond a short distance, by.any of the various streams which empty into it. ..
‘ ‘ ‘ S : o :
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The elevation of the surface of this lake, called Wahzuzke Lake, was calcul-
-ated to be 1097 feet above the sea. The main hranch above Wahzuzke Lake
falls in on the north side, and its course, as far as we were able to follow it (which
was chiefly done on foot), points upwards in a N.E. direction ; it probably keeps
nearly on that course to its source, which is supposed to be within a short dis-
tance of the head waters of the Petewahweh, as shewn on Bouchette’s general
map, taken from Mr. William Hawkins’ exploration of 1837. From two to three
miles above Wahzuzke Lake, the river was found to be still and deep, exceed-
ingly serpentine and frequently blocked up at the turns by drift timber; but
beyond that distance it became rapid, and was often impeded by beaver works
and drift wood. At the end of about four or five miles, the valley contracts
into a narrow precipitous gorge, and the river, which has dwindled to an insig-
nificant brook, is broken by a succession of falls. The mouth of the main
stream, on Wahzuzke Lake, where our measurement ceased, is in lat. 45 38
20” N., long. 79° 13" 40" W. ‘ -

The following is a tabular arrangement of the levels of the Meganatawan
river above the sea :— ‘ ‘

Levels of the Mcganatawan River.

Total ‘ Height
Distance.  Rise. Dist, above the Sea.
‘ Miles. Feet, Miles. Feet. .
Height of Lake Huron ..........ovv00e NN ‘ 578:00 Lake Huron.

Rise in the estuary of the river, where
the current is very slight, estimated

at 0.05foot per mile,...vvuviian.t. 6 0-30
—— in the river to the first small lake,
Vi 1— ‘
Rapids, «....... 1'80
Fall,........ 0, 665
Fall, veviieeens 5:26
Fall, ..o.ovunn 15-20

Intermediate cur-
rent, estimated at
0-50 ft per mile, say 2:00 :
: —_— 43 31-21 103 609'51 Small Lake,
~—— in the small lake, and above it to
the junction of the south branch,
or fork, the current being scarcely
perceptible, estimated at 0-05 foot ‘
permile...oviiiaieennn. e 2 010
—— above the fork, where the current ‘
becomes strong, to the foot of a set

of rapids and falls.............. . 3 0-80
——— in a set of violent rapids and falls,
- from smooth water below to smooth
water above,.s.iviaiiiiiiiiii, 1} 4481

" = from the still water above the rapids
and falls, to the still water bclow
Island Lake, viz :(—

Fall,....... eee 2040
Tall, .oooivvens 772
Fall, ovvvenns 10-60

* Intermediate cur-
rent, estimated at
© 0:50 foot per mile, 0-75 -
R 13 2147
— on the surface of the smooth water
which expands into Island Lake,
to the junction of the main stream
at the head of the lake, estimated ‘
at 0:05 foot permile......... evas 13 oot 173 676'76 Island Lake.
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Rise above Island Lake to the upper
fork, viz :—
Rapld, cevecsass 2000
Fall, ...covv0n. 759
Intermediate cur-
rent, estimated at
0-40 foot per mile, 160
— on the open expanse of the river
" above the upper fork, the current
being very slight, estimated at 0-06
‘ footpermxle,...................
—— in three rapids, from smooth water
at the foot of the lowest to smooth
water at the head of the highest,
viz i—
1st rapid, +eveee 364
2d rapid, ......2056
3d rapidy «..... 2:00
~—- above the three rapids to the outlet
of Lake Wahwaskesh, estimated at
030 foot per mile, ..
—— on the surface of Wahwaskesh Lake,
to the foot of the first fall above
the lake, estimated at 0-05 ft. per
mile, veyennineanis
~w from smooth water below to smooth
water above the full, ....
~—— from smooth above the fall, to stﬂl
water belowMaple Island, viz,~—
Tall, .‘.........3420
Rapid, .vvnevevs 1400
Falls and rap1d 21-08
Rapids, ....vo.. 542
Intermediate cur-
rent, estimated at
050 foot per mile, 2'75

sissenc e

seresean e

ceenas

~—— from still water below Maple Island,
to the foot of a succession of falls
and rapids, viz :—
Four small rapids 10-71
Rapids, +0v..0..13:09
Fallg, vovaveen.10°71
Intermediate cur-
rent, estimated at
050 foot per mile, 2'50
~—— from smooth water below a succes-
sion of falls and rapids, to smooth
water at their head, with short in-
tervals of smooth wWater between,. .
~—from smooth. water above the last
rapids to smooth water above the

falls, at the lower end of Aumxck ‘

Lake, viz ;=
Rapid, veeveasas 0°70
Falls, eeevve....20°39
Intermediate cur-
rent, estimated at
0+40 foot per mile, 0-70
— on the surface of Aumick Lake,
from the head of the falls to the
cntrance of the main stream, esti-
mated at 0:06 foot per mile;.a.v.sss

Distance. Rise.
Miles. Feet.
4 1119
34 021
14 2620
14 045
4 020
10-06
5} 6445
5 3701
13 49-95
13 2149
53 028

Total

Height
Dist. above the Sea.
‘Miles. Feet. .
281 714'81 Wahwaskesh Lake,
373 %89'52 Maple Island.
46 £95:27 Aumick Lake,




“20“Vict01'ia.‘ | (Appendix, No. 52.) A 1857,

Total Height

Distance. Rise. Dist. above the Sea.

Miles.  Feet. Miles. ‘ Feet.

Rise from Aumick Lake to the junction
of Distress River, viz :—
Pall, vevvur...,10°60
Current . below
_ andabove the full,
estimated at 0.35
foot per mile, say 0-97
. ' ) e 23 1157
—— from the mouth of Distress River to -
the entrance of the main stream
into the Shesheep Lake, the current - ‘ ‘
being very slight,.....ovvviuinins 53 0:27 " 60 910-39 Shesheep Lake.
== from Sheshcep Lake to the junction.
- of a large tributary from the north,
including a set of falls and rapids
about half-a-mile below the tribu-
tary, viz :—
Falls and rapids, 26-73
Current - below
and above, esti- .
. mated at 0'50 ft.
per mile, say ... 6:00
— 123 3273
——— from the mouth of the tributary, to
 the outlet’ of Doe Lake, viz i—
Rapids, «....... 4-00
Rapids, «ovn.en. 3'16
Intermediate cur-
rent, estimated at
050 foot per mile, 2-87 :
—_— 53 1003 78} 953+15 Doe Lake.
~—— from the outlet of Doe Lake to the
foot of a set of falls and rapids, viz :—
1st rapid, ...... 3:60
2d rapid, ......20°10
Intermediate cur-
rent, estimated at
0-50 foot per mile, 2:37 ‘
‘ : _— 43 2607
~—— from the smooth water below to the ‘
smooth water above a set of violent
rapids and falls,............. v
= from the smooth water above the
last rapids to the exit of a suite of
small lakes, viz.:— .
Rapids,........ 1689
Current, above -
and below, esti-
mated at0-50 foot
per mile,e.c. . v.. 2:25
—_— 43 1914 88} 108363 Small lake.
~—— from exit of suite of small lakes, to
the'outlet of Wahzuzke Lake, viz :—
Ist rapid,....... 2:00
2d rapid,cee.... 889
Intermediate cur-
rent, estimated at
. 0-42 ft. p.mile, say 2-75 o
' ‘ | — 6} 1364
~— on the surfice of Walizuzke Lake to
the entrance of the main stream,
estimated at 0-05 foot per mile,.... "1} 0-07 964 1097-3¢ Wahzuzke Lake.

1 852y

The tributaries of the Maganatawan are very numerous ; several of them
are of considerable size and mmportance, and are used by the Indians as routes

of communication to various parts of the interior. Those that we ascended are
" ‘ ‘ ‘ C
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| severally marked on the ma“p as the Little Falls River, the Neighick, the Dis-

tress, and the Doe Rivers. The Little Falls River joins the main stream on
the north side, about one mile below Maple Island. The upward course of the
strenn is nearly due north for about a mile, in which distance there is a
succession of heavy falls; it then opens into a picturesque little lake, about a
mile and three-quarters long, by about ten chains broad, lying nearly east and
west, or at right angles to the course of the stream. At the eastern end of this
lake, the creek comes in on the north side, and was followed on an almost
due north course for abont a mile and three-quarters further ; we here reached
the latitude 45° 44’ 19".8 N., and stopped at another set of falls. ‘

The Neighick falls into the main river on the south side of Aumick Lake,
near its western end, flowing with a gentle current through a marsh, for about
hirty chains; above this it opens into a beautiful lake, bounded on all sides by

lofty and picturesque hills, indented by deep marshy bays, and dotted here and
~there with small rocky islands. At the southern end of the lake, the stream

comes in, after having flowed sluggishly through a vast marsh, bounded on each
side by hills. It was followed in an upward course S.S.W. for about three
miles, a1l through marsh, but at that distance the valley becomes narrow, being

pot mueh more than ten or twelve chains wide, and the stream a little farther

up hegins to show sowe rapidity. But at this part we found ourselves obliged
to twrn back, in consequence of the impediments in the river. From the numer-
ous remains of hunting and fishing apparatus observed on this stream, it appear-

‘ed evident that it is much frequented by the Indians; trom its position it must

be oune of the principal waters followed from Sahwanegah River, where a-
tribe is settled, to the trapping grounds in the interior, and to Lake Nipissing.

The Distress River joius on the north side, at the great northern elbow, about
two miles and a-half above Aumick Lake, and about half way between this and
Shesheep Loke.  For many miles of its course it flows sluggishly through marsh
or swamp, in a wide open valley, with low pine-clad Lills on either side.
The general bearing npwards is {rom N. by E. to N.N.E. for about seven miles
in a straight line, reaching the latitude 450 44’ 39” N.; here it becomes rapid,

“and, at the time of” our visit, was no further accessible for the canoes. During

the freshets of spring, the stream is used as a communication to and from
Lake Nipissing ; the stream which forms the continuation of the route on the
northern side of the water-shed flows into the French River, a short distance be-
low the falls of the Chaudigre. ‘

Doe Lake is connected with the main river by a rapid stream, only about
thirty chains long, which joins on the south side, at a considerable elbow,
in lat. 45© 34’ 6” N., long. 799 27" W, nearly. The lake is divided into
two open expansions, connected by a narrow strait running transversely to the
general course upwards; this is a little west of south, and the entire length in
a straight line, is a little over five miles. The continuation of the principal
strcam comes in at the south-western extremity of the lake, and its upward
course is a little south of west for from two to three miles in a straight line.
In this distance it flows through an immense marsh, and then bending to the
southward, it becomes rapid, and is occasionally broken. by falls. ‘

Like other parts of the country where rocks of the Laurentian age occupy the
surface, the region of the Meganatawan and its tributaries contains much barren
and rocky land, not likely to become of any great agricultural importance ; but
there are nevertheless many and extensive tracts, where the indigenous growth
bespeaks a fertile soil, and the contour of the ground offers no serious impedi-
ment to culture and improvement. Pine, both red and white, abounds almost
everywhere ; and the facilities for the application of watér-power to machinery

6l
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are in most parts ample. The entrance to the estuary from Lake Huron, indi-
cates only the most dreary sterility, but on ascending a few miles, patches of
good lund are observable, bearing maple, elm and other hard-wood trees, with
a sprinkling of good-sized pine. : ‘ ‘

Between the estuary and Wabwaskesh Lake, flats of good hard-wood land
occur in many parts, and they were especially observed on the great island
formed by the splitting of the river into the two channels which have been
mentioned. South of Maple Island also, much of the soil appears to be pro-
ductive. At the north-west end of Aumick Lake, there is an extensive growth
of maple, mixed with other hard-wood trees and good-sized pine, and to this
locality the Indians annually resort to make their supply of maple sugar; but
the best tract of all, so far as we had an opportunity of judging, is on the
Doe River, from three to four miles above Doe Lake, where the land i |
tolerably level, and mnearly all eclothed with hardweod.  This hardwood -
country appearcd to me to extend northward, nearly ail the way to the main
river; but over the southern expansion of Doe Lake the hills are elevated and |
abrupt, and consequently less accessible than the rest of the area for the pur-
poses of cultivation. Co

Tracts of hardwood land extend still higher up the main stream than Doe
River, and maple groves were by no means uncommon, so far as we followed .
its course. Above Wahzuzke Lake, there is a sugar bush, which appears to '
have been long a resort of the Indians, for the double purpose of trapping during
the winter months, and making a supply of sugar to return with to their homes
in the spring. ‘

The greatest drawback to the settlement of the Meganatawan is its natural
inaccessibility, and in this respect it contrasts very unfavorably with the Muskoka
described in last year’s Report.  After leaving the estuary, the river is frequently .
broken by long turious rapids, which at certain seasons are far too shallow to
adwmit of being safely run downwards, and this necessarily involves long, tedious:
and often difficult portages, both ascending and descending. The Muskoka, on
the other hand, rises by a repetition of heavy vertical or nearly vertical falls,
which are casily obviated by portages not often exceeding a few chains. As
in the carly stages. of scttlement the course of the river is the route that would
naturally be resorted to for intercommunication, it is to be feared that such
serious obstacles will stand greatly in the way of the improvement that much of
the country in the valley of the Meganatawan is susceptible of receiving.

Amoug the wild animals belonging to the region, deer appear to be in great
abundance ; while bears, beavers, otters and other smaller animals hunted for
their tur, are still in considerable quantity. The waters abound in fish of vari- -
ous species; brook or speckled trout, black and yellow bass, pickerel or pike, .
are to be found at one part or another, but the first of these appear to be peculiar *
to the higher portions of the main river and its tributaries. 7

Lake Nipissing. o {

The survey of Lake Nipissing was commenced at the point where the mes-
surement of the French River ceased in the autumn of 1847, and was carried !
along the south coast to the eastern extremity of the lake, where it was joined :
with” your survey from the Mattawa of 1845. Thence the northern coast was:
followed to the north-west angle of the lake, where we found ourselves compel-
led to abandon further measurement, the season, at the time we reached the!
place, being very far advanced, and the weather having become extremely:
inclement. ‘ L
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Longitudinally the great body of the lake lies as nearly as possible due east
and west ; the eastern end is open and exposed, having only two groups of islands
near the middle, while the western extremity is completely filled with islands,
so that it is scarcely possible to distinguish them from the main land, without
following the coast. Entering the lake from the French River, the nearest points
on the north and south sides are only seven miles apart; but opening into deep
bays further east, the lake expands to the breadth of twelve miles or upwards,
and from the heads of the principal baysopposite to one another, measures eight-
ecn miles. : |

The total length of our measured distance from east to west, or rather from the
head of the sotith-east bay to the head of the north-west bay, was forty-one
miles. The most southern part of the lake at the east end is in lat. 46° 7’ 456"
N., at the head of a long bay filled with [islands, into which an important
stream falls, described hereafter; the most northern, where another large
tributary falls into a wide open bay, reaches lat. 460 22’ 32" N.; the eastern
extremity is in longitude, by account, 79° 26’ W. ; and the western in 800 16’ W.,
nearly. ‘ ‘ ‘

‘ Th)é principal streams crossed on our survey, which fall into Lake Nipissing
are the Nahmanitigong, or Red Chalk River, the South River, the Little
Mattawa or the Vases River, the Silver River, the Sturgeon River, and the
stream falling in at the north-west angle, where we ceased our measurement.
The first of these falls into the south-cast bay; the next into the eastern bay ;
the Vases, at the cast end of the lake, north of the east bay; Silver River, into
- the great north bay ; the Sturgeon River, on the north side, almost directly north

from the outlet of the French River ; and the last, as before stated, at the north-
west angle. ‘ o

The south coast of Lake Nipissing, at the eastern end, is bold and exposed,
the land rocky and barren, bearing chiefly a scanty growth of dwarf evergreens,
among which there is a small scrubby tree, called by those familiar with the
country bastard spruce, being the same plant which I have erroneously termed
pitch pine in former Reports. This tree, in every instance where I have
 hitherto seen it, seems to select the very poorest spots of soil for its growth

or ’go cling by its tough and tenacious roots to the rents and seams of the naked
rock. ‘ :

The greater part of the north and east coasts is very low, descending to the
water’s edge in broad and low sand beaches; these, shelving out far into the
lake, at a very small slope, render the approach to the shore, especially during
westerly winds, a matter of considerable difficulty, even for smaH bark canoes;
and as the mouths of the rivers and brooks, which are frequently deep, a short
distance back from the lake, are sometimes crossed by a broad bar of quick sand,
some trouble is likewise experienced in following the beach on foot. West
- from the great north bay, where the Silver River comes in, the coast becomes
more irregular, giving a deeply indented outline of alternating sharp rocky

oints and low sandy bays, while islands and small rocky islets stud the

ake along the shore,” The mouth of the Sturgeon River is an enormous marsh, |

and many extensive marshes occur at the heads of the principal bays, thence
to the westward. R ‘ . o ‘ ‘
There are several Indian habitations on Lake Nipissing, all of which
are on the north and east sides, and a Hudson’s Bay Company’s post is
established on the Sturgeon River, about two miles above the entrance. At
each of the inhabited places a small amount of cultivation has been attempted,
which, judging from the samples of potatoes I saw, has not been' altogether
unsuccessful. The soil is for the most part light and sandy, but much of it of

C 6
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good quality, yielding good-sized hard-wood trees, mixed with pine. The high

freshets of spring, according to Mr. Sauvé, the master of the post at Sturgeon

River, are the niost scrious obstacles to cultivation, as it is not unfrequent at
that time of the yeur, to have the water rising over the lower sills of his -

house, at least ten feet above the level of the river prevailiug at the time we

saw it in the end of October. ‘ ‘

Cranberries are a great source of revenue to the Indians of Lake Nipissing;
these growing in almost incredible quantitics iu the great tracts of marsh
which surround the luke, are gathered during the fall of the year, and sold
“in barrels to the various traders of Lake Huron, many of whom come pur-
posely to procure them. This large supply of cranberries, together with {urs
of all kinds, and birchbark canoes which are acknowledged to be the very
- best of their Kind, both in build and wagerial, is brought from Lake Nipissing
to Lake Huron, and appears to have given to Iudian craft in that remiote region
“an impetus not often seen elsewhere. The people are for the most part tole-
rably cleanly, lealthy, and thriving ; and what is as good o mark as any,
especially amongst Indians, they seem in gencral to be occupied. Their little.
huts are tidy and orderly, and have an air of comfort about them which I
scarcely have witnessed amongst Indians anywhere else. ‘

A group of islands called the Manitous, lying out near the middle of the lake,
towards its east end, appear to contain some good hardwood laud; and on
them, I was informed, the Iudians annually nake a considerable quantity of
maple sugar. They also procure limestone from these islands for the purpose of .
building and making mortar. ‘ ‘

Sugar is manufactured also on Iron Island, which lies about mid-way between
Dukiy’ Point, one of the Iudian settlements at the western extremity of the
great north bay, and the French River.. On Iron Isld there are patches of
good soil, although much of it is considerably encuwmbered with boulders,

The cowse of the Nahmanitigong or Red Chalk River, ascending from the
south-east bay, is sbout 8. E. by It for about three miles ; then presenting a
set of falls, and making a short southerly bend, the general dircetion bears
upwards nearly due east, for from six to seven wmiles; it then twris southerly,
and keeps a nearly due south general course for about twelve miles in a straight
line, making numerous and cowplicated meavders in the distance, which reaches
lat. 459 56" 41” N., where we stopped the explovation. o

In the easterly bearing or lower part of the stream, there are nine sets of
falls and rapids, giving a total rise, including an allowance of 050 foot per mile
for current, of 13507 feet above Lake Nipissing ; in the southerly bearing
part there are seventeen sets, great and small, which with the same allowance -
for current amount to 292+43 feet more; placing the highest part reached at
an elevation of 427-49 fect above Lake Nipissing, or 1074+49 feet above the
level of the sea. The tributaries of this river are mostly small, the volume
of water on the main stream, where it is still, seeming scarcely to diminish at
all, as far as it was followed. Between the various falls and rapids, the
river is still and deep, and broad flats of good land extend on either side. The
hills which bound the valley are frequently several miles apart, and bear a
large proportion of hardwood trees, mixed with pine. ‘
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The following is a tabuhr view of the rise on the Nahmamtwonfr River :—

Levels of the Nakmanitigong River above the Sea.

Distance.
Miles.

- Height of Lake Nipissing,.........

Lise from the junction with Lake przs—
sing to the smooth water below the
lowest fall, estimated at 050 foot
perzmle,......... R 366

~— from the smooth wuter below to the .
smooth water above tbe fall,...... 001

—— insmooth current above the fall,... 1-40

—— in a rapid from smooth water be-

low to smooth water above,...... .04

— in current estimated at 0-50 ft. per .
mile, s ooierniiaiiiiienan. cevee.. 0040
—— in o fall from smooth water below
to smooth water above,........... 005
——— in current above, estimated at 0:50
foot permile,...o.oveieeenana, . 040
—— in a fall from smooth watcn below to
smooth water above,............. 011
—— in current, estimated at 0-50 ft. per
. ml]e, .......................... 051
—— in a rapid from amooth water below
to smooth water above,........... 0-05
~— in current estimated at 0-50 ft. per
IHLC, v v erneennerineinrnaranan 0-30
—— inarapid from smooth water helow
to mnooth water abov .......... . 004

m:le, e . 040
—— in a rapid from smooth water below
to smooth water above, ....... ... 010
—— in a rapid above the last, from
smooth water below to smooth
water above .. vvii ittt 010
—— in current, estimated at 050 ft. per
mile, «ovon s . e 024
‘—— ina l"Lp]d from smooth water below
to smooth water above,.....o.ouuu. 0-10
~—— in current, estimated at 050 ft. per
mile, veeieiiiiiiiiieiiiaieiai., 2°54

- Total ‘Height
Rise. Dist. above the Sea.
Feet. Miles, ‘ Feet,

647-00 Lake Nipissing.

759
0-75

2778

4362

0-20

35:03

127

—— 11'04 — 13507 11-04 782:07 Great Elbow.

~—— in current.and two small rapids:
“1st. rapid, 0'50
Current in
365 miles, 1:83
2nd rapid, 0:70 ‘
: —_— 369
—— in current estimated at the rate of
0'50 foot per mile, say ...orveve... 0°20
—— in a rapid from smooth water below
rapid to smooth water above fall:
Rapid, .. .. 0-30
Fall,..... 2759

012
—— in current, estimated at 0-50 ft. per -
mileyesenreeieniiinieieiireiae,s 195
~-—in fall and rapids from smooth water
below to smooth water above,....., 0°10
-~ in current estimated at 0:50 ft. per
mile, SAY vvereeiiiiiiiiinnia, 070
— in a fall from smooth water below
to smooth water above,........
—w- in current estimated at 0-50 ft. per
Mile, ceriisrererieiiiinircienns 2010

e 001 ‘

3-03
012

2789

098
2261
036

18:30
105
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Total Height
Distance, Rise. Dist. above the Sea.
Miles, Fecet. Miles. Feet,

Rise in falls and rapids from smooth
water below to smooth water above, 0-12 6-76

—— 899 —— 8110 2003 863'17

—— in current estimated at 050 ft, per ‘ ‘

milg, vocieniiiiienn Cereiacannans 063 0-32
—— in falls and rapids from smooth

water helow to smooth water above, 0°50 801
—~——— in current, estimated at 0:50 ft. per ‘
‘ mile, S8Y. . vviviiiaiinaiines o, 1140 015

——— in a fall from smooth water below
to smooth water above,........

o, 040, 8.81
—— in current estimated at 0'50 ft. per

mile, covieiiiiiii i, 1-88 094
——— in a rapid from smooth water below ‘

{0 smooth water above, .. ..oa.0 0-07 1-50
—— in current, estimated at 0-50 ft. per
 mile, ..... U J A 3 0°16°
——— in falls from smooth water below to

smooth water above, ........ vee.. 005 2333
—— in current cstimated at 0:50 ft. per

T, -t v everrrnrieriianneens, 024 012
——— in rapid from smooth water below

to smooth water above,.......... . 017 7:00
—— in current, estimated at 050 ft. per ‘

mile, «evenenres Cereen Ciereiena. 0-43 022
e in fall and rapid from smooth water

below to smooth water above, ..... 040 43:79
—— in current, estimated at 0+50 ft. per

mile, Say...viviiiiieiiiiiaia., 117 069 - -
~—— in a rapid from smooth water be-

low to smooth water above,....... 0:04 1-00
—— in current, estimated at 0:50 ft. per

mile,say.....on.n Cerieniiaaaass 0014 008
——— in & fall from smooth water below

to smooth water above,....... e 0010 8-80
—— in current, estimated at 0-50 ft. per

mile, coveiiii Ui coe 243 1-22

~— in succession of rapids and falls

from smooth water below to smooth

water above, oo 0-30 6518
——— in current above falls, where the

measurement terminates along the

course of the stream, which is very

sinuous, and frequently jammed with

drift Wood, eveviiiiniiiiiiia .. 416 2:08
-— in succession of falls, from smooth : ‘
water below tosmooth waterabove, 0-20 3662 . . ‘
15+02 21132 35:05 1074'49 Lat. 45° 56’ 41"/

North.

The South River, which falls into the east bay by a fine cascade about thirty.
feet high, was ascended only a few hundred yards. Above the falls it is
still and deep, carrying a breadth of about a chain. ‘

The Vases, or Little Mattawa, called so as being the direct route to the branch
of the Ottawa called the-Mattawa, was ascended to the first portage, about three.
miles up the stream ; but as it has already been described in your report of 1845,
further mention of it here is perhaps unnecessary.

The Silver River falls into the great north bay with a tolerably swift current,
and with a breadth at the exit of upwards of three chains. It contracts a little
way up, and the course ascending is nearly due north for from a mile and a-half
to two miles, where there are falls. I was informed by the Indians that above
the falls it turns easterly, and at no great distance opens out again into a
geries of lakes, fed by a multitude of small brooks, none of which are navigable -

o ‘ : . ‘
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for any considerable distance. There is said to be a portage to the lakes from
the Indian village at the east point of the great north bay. o

The Sturgeon is a very large river; at the Hudson’s Bay post, where the
curent is very perceptible, the breadth is upwards of four chains, and there
is a large body of water. It is said to proceed from Lake Temagar ng,.
about lalf-a degree of latitude due north from the post, and to be very rapid
and difficult to navigate. It is used however as a route by the Hudson’s Bay .
Company between Lake Nipissing and Lake Temiscamang, and is the most direct
- means of communication with the upper Ottawa on the route to Hudson’s Bay.

The stream at ‘the head of the north-west bay was not followed ; it comes
into the lake over a fall, above which there is a scarcely perceptible cwrrent,
having a breadth of from twenty-five to thirty feet, the course bearing away
to the westward. ‘ ‘ ‘

DISTRIBUTION OF THE FORMATIONS. .

Lavrentian Series.

With the exception of a few small outlying patches of Lower Silurian strata on
the isluuds of Lake Nipissing, the Laurentian series occupies the entire surface of
the region explored during the season. The rocks of the lower part of the
valley of the Maganatawan, below Wahwaskesh Lake, are fine-grained grey or
- reddish gneiss, with occasional layers of whitish quartzite and mica slate ; the
strike is for the most part at right angles to the course of the river, the dip
- varying from a little north of east to south-east. In some parts, the gneiss holds -

small pink and brownish garnets, and these were particularly observed at the
falls below Island  Lake, about half-way between the estuary and Wahwaskesh
Lake. At the second falls above Wahwaskesh Lake, there are beds of greenish
gneiss, apparently pyroxenic, interstratified with beds of red and grey gneiss, and
with mica slate. : ‘ ‘

At Maple Island bands of white crystalline limestone occur, separated
by gueissoid -beds, some of which hold pyroxene giving them a green co-
lour, with numerous small pink garnets. The run of the calcareous bands is
nearly due north and south, with an easterly dip at a very high angle or occa-
sionally vertical.. They were traced to the southward,-for about a mile and
a-half from the main river, where the rock becomes concealed by dense
- vegetation; and to the northward they were found on the Little Falls River,
coming out in large volume at the highest set of falls that we visited, a little
- over two miles due north from the most northerly point of Maple Island.
At the south end of Neighick Lake, the gneiss is very much shattered,
and is penetrated by large veins of a very coarse-grained aggregate of quartz
and feldspar. There are portions of a rock also at the south end of the
same lake, of a mottled dark bottle-green and white, the constituents being
chiefly dark green pyroxeme and white quartz, sprinkled occasionally with

- small pink garnets. The rocks seen on the Distress River, where the rapids
- begin, appear to dip south-westerly, but on the main river, a short distance
above the junction of the same stream, where the strata are very regular,
it is N. 700 W. <80°. About three miles higher up the main river, on She-
sheep Lake, where bold and nearly vertical cliffs rise on the south side, the
~ strata seem to dip to the south-west. =~ v ST

At Doe Lake, the strata are very much disturbed, and shew frequent folds.
and contortions, but the general run of the ridges and strike of the strata tend
east and west. The rock at the strait, which is micaceous and very fine

t ‘ -
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grained, shews a dip S. 80 E. <33%  Veins composed of quartz and feldspar.
are of frequent occurrence; some are of large size and very coarse grained,

and they run for the most part parallel, or ncarly so, with the strike of the

rocks. - v _ : ‘ ‘ ‘ Co ‘

~ Above the junetion of Doe River the rocks at the rapids weve usnally more or
‘less garnetiferous, and presented southerly and easterly dips. At Wahzuzke Lake

the dip was somnetimes a little to the west, at othersa little to the east of

south; but the general trend of the hills and ridges being nearly N, E. and
S.W., it is possible the strike of the strata corresponds, and that the average

dipis S.E. ‘ : ‘ o ‘ o

On the south coast of Lake Nipissing, between the French River and the
Nahmanitigong, the gneiss, which is usually of a red color, dips southerly, often
at an angle under fifteen degrees; while further in the interior, as seen on the
banks of the upper reaches of the Nuhmanitigong, where the roek is almost
invariably garnetiferous, it is nearly flat, and that attitude alppears to.be more
or less muintained, as high up that river as our survey extended. ‘ ‘

The gueiss of the south-cast coast, hetween Nahmanitigong and South Rivers,
is everywhere highly disturbed, being interseeted in all divections by intrusions
of trap, and frequently cut by qnartzose or feldspathic veins. On the islands
in the eastern buy, crystalline limestone ocenrs; it also is very much disturbed
by trap, and it lics in such confusion that the bedding cannot readily be dis-
tinguished. The general run appears to be about E.S.K, and W.N.W., but the
dip could not be determined with any degree of satisfuction. The character of
the trap is various; it ocerrs sometimes as a very fine grained greenstone;
at others, it is of a jaspery texture and a red or pinkish color, and 1t occasion-
ally asswines a coucretionary form, presenting dark green pyroxene in a calca~
reousmatrix, with large seales of black mica and iron pyvites irregularly dissemi-
nated through the mass. Patches and small masses holding grains and specks
of magnetic iron ore were found both in the gneiss and in the teap.

Where the rock comes out at the points on the castern shore, it usually
exhibits finely laminated layers of deep redand dark grey gneiss, the general run
of which tends towurds N.W. and 8. E. dipping northerly, but making several
undulations. The noyth and north-cast sides of the most western of the Manitou
Islands shew great disturbance, and display musses of trap mixed up with and
penetrating the gneiss.. At Iron Island, crystalline linestone oceurs, interstra-
tified with, and cut across by trap. the general strike of the beds being very nearly -
W.N.W. and E.S.E. with a dip to the northward. On the north side of Iron Is--
land, apparently overlying the great mass of crystalline limestone, the strata are
mostly of a red or green rock, weathering black, alternating with pale red jas-
pery trap and thin white calcarcous beds or veins, all of which are cut across,
nearly at right angles, by trap. Beds or intrusions of trap, assuming the con-
cretionary character also occur here. ‘ S L

Small masses of specular iron ore are common {o most of the rock in the -
island, and in the crystalline limestone there is a very great display of it. For
a breadth of about forty yards along the cliff on the east side, the rock holds:
masses of the ore of various sizes, sometimes running in strings of an inch thick-
or upwards, and at other times accumulating in huge lumps some of which pro-
bably weigh over half-a-ton. The beach near the outcrop is strewed with masses
of all sizes, from great boulders, weighing several hundred pounds, to small'
rounded pebbles, not bigger than marbles. The limestone with which the iron .
ore is associated is frequently cavernous, and the crevices and smaller fissures -
are thickly lined with crystals of blue fluor-spar and red sulphate of barytes or:

- cockscomb-spar. B o - T
e
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~ Crystalline limestone crops out on the opposite or west side of the island,
and judging by the strike of the north-side, it must coirespond with that holding
the iron ore on the east. The same minerals were found disseminated through
‘the rock and strewed upon the beach. At the extreme south-west point of
the island the rock is again’ crystalline limestone, and a long beach running out
from it to.the westward, is perfectly covered with boulders of specular iron
ore. Iron ore occurs also at the south-east point of the jsland, although not in
such great abundance, and only in detached masses strewed upon the beach.

On the north shore, from Dukis’ Point westward, and on the islands off that -

part of the coast, the gneiss is mostly of a red color, and contains magnetic iron
ore in patches and small masses, sometimes thickly disseminated both in the strata
and the veins cutting them. A very fine-grained dark blue slate was seenalso,
~in large loose irregular blocks along the south shore of the north-west bay,
which appeared to be of a character rendering it fit for whet stones. The strike
- of the gneiss at the north-west indentation of the lake corresponds with that
of Iron Island, being nearly W.N.W. and E. S. E., with a dip at a high angle to.
the northward. o ¢ ‘ -

Fossiliferous Rocks.

A small exposure of fossiliferous strata was found in the most western island of
thie. Manitou Group, resting unconformably on the gneiss and trap, which consti-
tute the larger portion of the island ; the section, which is not over six feet thick -
altogether, is based upon a bed of silicious limestone holding Orthoceras, with a.
few other obscure fossils and small angular fragments of the altered rock on which
it rests. Over the silicious bed are alternations of blue and grey limestone and -
shale, holding numerous fossils, among which are orthoceratites and shells both .
univalve and bivalve, but all too obscurely defined to admit of correct identifica-
tion ; the orthoceratites, which are very numerous in all the beds, strongly resem- -
ble the Ormocerastenuifitum of Hall, given by that author as a characteristic species -
of the Black River formation. These beds occur on the south west end of the
island, and shew a gentle dip to the S. W. R ' ‘

Ou the west side of Iron Island, beds of red and grey sandstone rest unconfor-
mably on gneiss and erystalline limestone, dipping at the north end of the ex-
posure, 8. 300 W, <49, and at the south end S. 756° W. <39 to 5°.  The lowest
beds of the sandstone are red, with small round green spots occasionally
dotted over the swrfuce; the sandstones are coarse grained and the beds vary
in thickness from six inches to two feet. The upper beds are yellowish-grey
and sometimes whitish, and occasionally appear to be slightly calcareous ; they
are mostly of coarse grain, at times becoming a fine conglomerate. Small sub-
spherical concretions are common to the upper beds, and on one occasion an
impression resembling the obscure cast of an orthoceratite was observed
on an exposed surface. Some of the beds are probably well adapted for grind-
stones. ‘ ‘ ‘ -

‘The greatest thickness exposed on the beach is from ten to twelve feet, but
the side of the hill ficing the west, which was about seventy feet or upwards
over the level of the lake; is chiefly of sandstone, some of which may be additional
strata. Large angular masses of fossiliferous limestone are strewed on the beach, -
having been removed apparently no great distance from their parent beds; they
yz‘obably occupy a portion of the bottom of the lake. The character of the
ossils in those masses appeared to be of the Chazy age. Ce e
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Stratified clay was found on the banks of the Meganatawan at several parts,
the highest well exposed section being above the second long rapids, east of
- Doe Lake. The color of the clay is a brownish-drab ; it is very tenacious -
~and gives no effervescence with acids. The highest exposure of clay on the
Meganatawan was caleulated to be a little upwards of a thousand feet
above the level of the sea. ‘ ‘ ‘

A fine strongly tenacious clay occurs on the Nahmanitigong, near the main
elbow, where the upward course of the river turns to the south ; the colour of
the ‘clay is chiefly a pale dvab or buff, but bands of reddish clay are interstrati-
fied, and some of pale blue overlie the whole. Associated with the drab colour-
ed clay are numerous small sub-spherical calcareous concretions, which were
suspected to be formed round a nucleus of something organic, but no remains
~were detected. The clay enclosing the concretions appeared to be purely
argillaceous, and gave no effervesence with an acid. The section was estimated
to be 710 feet above the level of the sea. The clays of the interior are usually
overlaid by a deposit of coarse yellow sand. ‘
~ Among the boulders on Lake Nipissing, many were observed to be of a slate
conglomerate, and they were frequently of very great size; in their aspect and
general character these have a very strong resemblance to the slate conglomerate
of the Huronian series, from which in all probability, they are derived.

I have the honour to be,
Sir,
Your most obedient servant,
ALEX. MURRAY,

*Assistant Provincial Geologist.

REPORT
FOR THE YEAR 1855,
 oF
ALEXANDER‘MURRAY, Esq., ASSISTANT ‘PRO‘VINGIAL GEOLCGIST,
ADDRESSED TO

SIR WILLIAM E. LOGAN, PROVINCIAL GEOLOGIST.

A

‘ Woobstocg, 1st March, 1856.
SIr, u ‘ ‘
‘ Previous to your departure as one of the special commissioners -
representing Canada at the Great Industrial Exhibition of Paris, you were
pleased to suggest that I should again visit certain districts of the western portion
‘of the Province, hitherto only partially examined, to trace out the boun- -
daries of the several geological formations, in as minute detail as circumstances
would permit. - I '

mo
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1

In accordance with. this suggesmon, after havmg visited a few parts east of
Toronto to examine certain sections of rock strata which I had not previously
seen, near the Junc’mon of the Trenton limestone with the Utica slate, I proceed-

‘ed to make an excursion through portions of the Huron and Western Districts, -

accompanied by Professor James Hall of New-York, whose intimate knowledge
of the paleeontology and mineral character of the corresponding strata in the
nelghbormg state was of the greatest assistance in the examination, and enabled

efinitely to determine the geolo gical age of the highest of the ancient rocks
of Western Canada.

Upon my return from this excursion, I made preparations for another
expedition to Lake Nipissing, in order to complete the survey of that lake,
‘commenced the previous season. Having furnished myself with the necessary
supplies at Toronto, I proceeded to Shl-bah-ah-nah-nmg on the north shore -
of Lake Huron, where I had already bespoken a party of Indians to meet
me. There being no established mode of conveyance at the time, I was about
to cross Lake Huron to Shi-bah-ah-nah-ning, I was spared much time and
inconvenience through the kind assistance of the Honble. Mr. Killaly, who
directed that the Iloqu01s yacht, then employed by Mr. Robinson, the engineer
in charge of the construction of light houses, should be put at my disposal

to take me to my destination, which was done accordingly.
" The survey of Lake Nipissing was commenced at its outlet into the French
River, above the Chaudidre Falls, and thence caried around the west coast,
closely following all the sinuosities, to the pomt at the north-west ex’memlty,‘
where the measurement terminated in 1854; it embraced at the same time as
much as possible within that distance, all the larger islands and pmmment
topographical features which characterize the borders of the lake. Finally,
after ascending a large tributary of the French River, of which a sketch was
‘taken, the season’s WOlk was terminated by making a measurement of the eastern
outlet of the French River into Lake Huron.

FOSSILIFEROUS ROCKS OF WESTERN CANADA.
Trenton Limestone and Utzca Slate.

'The geological features of the western country, as described i in former Repmt
although generally correc, still require a certain amount of modification, where
the detail has not hitherto been minutely followed out. A section occurs near
the shore of Lake Ontario, about a mile south of the village of Oslmwa, in the -
township of Whitby, by the road leading to Oshawa harbour, in which are
displayed black bituminous shales ho]dmg Triarthus Beckii, Orthoceras, and
other characteristic fossils of the Utica slates ; the dip of the shales is nearly N.
<59, and passing below them there are beds of blue hmestone, Wlth the fossils
peculiar to the Trenton formation.

Again, in the quarry recently opened for buﬂdmrr material by the Grand -
Trunk Railroad contractor, at Bowmanville, the upper beds of limestone are

overlaid by similar black shales, with the same Utica slate fossils, shewing -
a strike between the two places nearly north-east and south-west, with a north-
westerly dip. As the general run of the formations between Georgian Bay
and Lake Ontario is froin north-west to south-east, at nearly a right angle to the

strike of the exposures just mentioned, with a contrary dip, it is clem that an -

undulation occurs, forming & small synclinal to the north of these, the oppo- .
site and southward-dipping side of which is probably near the elevated ridge,
south of Scugog Lake. As frequently remarked in prevmus Reports, however, .

71,
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the enormous accumulation of drift which here conceals the older ‘l'ocks; ‘
renders it impossible to follow the outcrops with more than a fair approximation -
to the reality.

Humilton and Portuge and Chemung Groups.

In my Reports of 1848-49, and 1850-51, the black bituminous shales which
were observed at Kettle Point, on Lake Huron, and at the flour mills, on
the Sydenham River, are described under the head of the Hamilton formation.
The shales in those instances arc either altogether destitute of organic remains,
or hold only forms of plants and obscure shells of species not then deseribed, and
being in cach case immediately underlaid by beds of limestone, in which
Spirifer mucronatus and other characteristic fossils of the Hamilton group are -
. abundant, it was inferred that the shales belonged to the group. Mr. Hall, |
. however, on seeing the section at Kettle Point, expressed it as his opinion that
the rocks were the lowest measures of the Portage and Chemung group, and
this opinion was further confirmed by our subsequently finding a nearly complete
section of the Hamilton group on the banks of some of the tributaries of the
River Sable, (south) shortly afterwards, on the twenty-fifth lot of the third
range of Bosanquet. On the banks of a small tributary of the Sable, the fol- |
lowing section was measured*in ascending order:—

: ‘ Sfeet.
1. A slope or {alus over the stream.......oovvvuuu., N N ceireenes 25
2. Grey calcarcous shales with Spirifer mucroncafus and numerous fossils....... Ceeea. hesane 4
3. Bed of compact encrinal limestone ...v.viv it i i e careenans 2
4. Soft shales, thinly laminated next the limestone, filled with fussils, among which Cystiphyllun
cylindricum (Hall's Rep. 4th Dist. N. Y.) is very abundant ; the upper part decomposes
into a clay, and fossils are found in the decomposed edges....ovvevriviniiieennn. 20
5. Decomposed shale or clay, not well expesed ......... et et reeieas e 80
6. Grey encrinal limestone, weathering into small lenticular fragments, and holding hivalve
shells, corals and encrinites ... .oovvees. it et taaae et e Ceenes 20

133

At Jones’ mill, on the third lot, south boundary of Bosanquet, on the bank
of a small tributary of the Suble, another section is exposed, which in ascen-
ding order, is as follows :— o : :

: . FEET.

1. Brownish grey-weathering shales, holding Spirifer mucroneius in great abundance, and a
few other bivalves and corals ..... P Y oo 25
2. Encrinal limestone vuovvvvviviiaiine. i |2 SRR 2
3. Decomposing shale, with Cystiphyllum, ...... e erereGaa et e NS
30

At Austin’s mill, on the fourth lot of the first range of Bosanquet, on another
small creek, there is a corresponding section, where the encrinal limestone which
forms the uppermost layers of the exposed strata, is about five feet thick. Be-
low the encrinal limestone, the shales are characterized asat the other places by
a profusion of Spirifir mucronutus ; andin the bed of the creek at a level probably
about fifty or sixty feet lower than the upper limestone bed, there is a band of
hard and compact arenaceous limestone, about seven inches thick, underlaid by °
black shales holding .dtrypa, Leptana and Chonetes. o

The overlying bituminous shales of the Portage and Cheming group were
- found at two localities not observed previously; one in the bed of a stream sup-
posed to the north branch of Bear Creek, near Kingston’s mills, on the seventh
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lot of the third range of Warwick; and the other at Branon’s mills, on the
twentieth lot of the seventh range of Brooke, in the bed of the east branch
of Bear Creek. Tn each of these mnstances the shales are characterized by sphe-
rical concretionary calcareous nodules and masses, as at Kettle Point; but

with the exception of some rather. obscure scales of fish, which were found.

at the exposure in Warwick, no fossils were discovered at either place. The
dehris of the Hamilton shales with Sperifer mucronatus, Atrypa and corals, were
found ‘abundantly among the drift; and large masses of the encrinal limestone -
lay at the bottom of the creeks, and in the surrounding country. ‘

In my Report of 1848-49, the clays of the township of Plymton, on the
shore of Lake Huron, are described under the head of Drift, and the fossils in
the limestone pebbles are represented as those peculiar to the Corniferous for-
mation; a comparison of the Plympton fossils with the collection of the present
~year however tends to shew that the clays and organic remains in the limestone
are derived from the ruins of the decomposing shale of the Hamilton group,
while the pebbles of quartz, granite, and altered rocks, are portions of the lake -
drift. It appears highly probable that a large portion of the clay country in the

‘neighbourhood of Chatham, and at the mouth of the Thames, takes its argilla-

- ceous character from the same source, and that the limestone formerly mentioned,
but not yet examined, which occurs in Harwich, belongs to one of the beds of
encrinal limestone of the Hamilton formation. . -

The result of the evidence thus obtained leads to the conclusion that the trough
or belt of the Hamilton formation, running across the peninsula, is considerably
broader than previously represented, and that it contains near its centre, one
and probably two out-lying patches of the superior formation ; because if it
be admitted (which is most probably the case) that the asphaltic deposits and the
petroleum springs of Bear Creek in Enniskillen on the one hand, and the petro-
leum springs of the Thames in Mosa on the other, take their origin from the
bituminous shales of the Portage and Chemung group, the lower formation
protrudes through, and probably divides the shales at Smith’s mills, on the
Sydenham River, in the township of Euphemia, as described in my Report of
1850-51, where the prevailing fossil is Spirifer mucronatus, which at the time I
wrote that Report, I supposed to be identical with a very similar species, pe-
culiar to the Corniferous limestone. ‘ : o ‘

The absence of exposures of the older strata, in consequence of the great
thickness of the drift deposits through the western region, renders it very diffi-
cult to give a perfectly accurate outline of the various boundaries of the
formations; judging however from the facts above stated, together with others
previously mentioned in other Reports, it is probable that the eastern outcrop - -
of the Hamilton formation commences on Lake Huron, near the town line,
between Stephen and Hay, and then runs southerly, parallel to the Sable River,
through McGillivray, Williams, Adelaide and Caradoc ; thence bending easterly,

it crosses the Thames near Munsey Town, and afterwards holds an easterly
course towards Long Point, paraliel with Lake Erie. The western outcrop -
may be supposed also, from data given in former Reports respecting the distri-
bution of the Corniferous limestone, to run across from Lake St. Clair; some-

- where near the mouth of the Thames, through East Tilbury and Raleigh,
towards the Rondeau on Lake Erje. o - o ‘

It was frequently remarked inour progress through the townships between

Woodstock and Groderich, that large angular unworn masses of sandstone, unlike
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in general mineral character to any recognized strata belonging to the western
region, and destitute of organic remains, were strewed over the surface of the
- ground, or deposited in the superficial drift. In a few instances, particularly in
the neighbourhood of the town of Stratford, some obscure markings resembling
Scolithus were observed in a rather finely granular sandstone, but this was the
only resemblance to anything connected with organic forms pereeived in any of
the sandstone masses. Occasionally the masses were hard, compact and quart-
zose, but more frequently granular, sometimes coaisely so, approaching a con-.
glomerate, and sometimes they were considerably calcareous. :

In some instances these masses are so large as to have led to the belief that
they constituted a part of the solid strata, and they have bheen quarried as
- such for building purposes. This was particularly the case on the farm of Mr.
Alexander Gavdner, on the twenty-third lot of the seventh range of Goderich,
where it was represcnted to me that there was a fine quarry of freestone opened
and being worked. On examining the spot indicated, the quarry proved to be
an accumulation of large angular masses of a grey calcareous coarse grained
sandstone, holding rounded pebbles of trap and limestone, and a faw very small
ones of red jasper. The sandstone was imbedded in a bank of brownish clay;
beneath which a band of yellow clay was seen to pass, well exposed at the
bottom of a little rivulet immediately below the opening. The bank con-
- taining the masses runs about north-east and south-west, facing north-west;
and the masses themsclves point a little wetsward of north-west, The size of the
largest masses could not be ascertained,.as they were deeply imbedded in the
clay ; but the thickness of one stratum was about three feet, and the edges were
exposed along the run of the bank for some twenty or thirty feet.

Similar masses have frequently been observed at several parts of the county of
Oxford, and, unlike the drifted metamorphic boulders with which they are asso-
ciated, they invariably shew sharp unworn edges, as if transported from no -
very remote locality. Whether these sandstone masses are debris of a higher
or lower formation than the Corniferous limestone on which they rest, is very
difficult if not impossible to determine; but the probability seems to be that they
are derived either from the sandstone of the Portage and Chemung group, which
has a wide spread in the State of Michigan, or from the representative of the
Oriskany sandstone, which is recognizable in some parts of Canada. -

The occurrence of a band of quartzose sandstone between the gypsiferous
- rocks and the Corniferous limestone, in the township of Cayuga, on the Grand
River, is mentioned in my Report for 1843-44 ; this sandstone, from its position,
may be assumed as corresponding to the Oriskany sandstone of New York, and
it seems highly probable that it is from portions of the continuation of this band |
that the masses take their origin. It is true that the mineral character of the
exposure at Cayuga is different from that usual in the masses of the drift, but
all the evidence tends to shew that the drift has proceeded from north-west to.
south-east, and it is not unreasonable to suppose that the mineral character of -
the band may have materially changed in its course from Lake Erie to Lake
Huron, and that at the latter place it may have given origin to this remarkable
portion of the drift. . The close proximity of a portion of the upper members.
of the Onandaga salt group at Groderich to the masses of sandstone upon Gard-
ner’s farm, is likewise in favor of the assumption that the latter took their
origin from the stratigraphical position indicated, and the fact that a large

portion of the smaller driff over the whole region is the debris of the gypsiferous
- rocks, would be a farther support to this view. - : .

The course of the currents which have borne along this drift appears to be
indicated not only by the character of the material deposited, as.clay, gravel, or. -
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_ boulders, but by the bearing of the ice-grooves and scratches upon the smooth -
surface of the solid rock.. The pebbles and boulders of metamorphic rocks
which abound in the gravel and clay deposits, and are numerously scattered
over the surface, are clearly derived from the Laurentian and Huronian for-
mations on the north shore of Lake Huron; while the fossils and mineral
character of the limestone pebbles, which constitute the greater part of the
gravel, are as evidently those of the gypsiferous or corniferous limestones. .
In several parts, where the solid strata are exposed, and particularly in the
vicinity of St. Mary in the township of Blanchard, on the Thames, the upper
surface of the highest bed of limestone is smoothly polished, and being stained
irregularly with red and yellow, with occasional lines of white, it assumes the
appearance in many parts of variegated marble ; this surface is invariably mark-
ed by grooves and scratches, all bearing northwest and southeast nearly.

EXPLORATION OF ‘ LAKE NIPISSING AND THE FRENCH RIVER.
GEQGRAPHICAL CHARACTERISTICS.

Lake Nipissing.

Above the Chauditre Falls, the lower portion of Lake Nipissing takes a
general bearing north-east, with an average hreadth of from one to two miles,
till it expands to the east and west, at the distance of about eight miles into'
the main body. The west side of this southern arm is deeply indented by a
succession of long narrow bays, lying for the most part nearly east and west, -
and crowds of islands are scattered along the channels and off the shores. From
the most southern of these bays, which falls back to the westward for upwards
of seven miles, there are two outlets in addition to the one at the Chaudiére, the -
waters of which appear to unite in their course to the southward, and flow in a
single stream into the French River, above the Rapide du Pin, falling in a fine
cascade of about twenty feet, close to the junction.’ ‘ ‘

The southern shore of the main body of the Lake trends in general vex;]y
nearly due east and west, forming in the last twenty miles of the west end,
the south side of a great western arm, which alternately contracts into narrow
straits, in some cases only a few chains wide, and opens again into wide
expanses, generally crowded with islands. Measuring from the north-east end
of the southern arm to the extreme end of the great western bay, the distance
is somewhat over thirty-two miles, and from the extreme east end of the lake
to the same place, the total length is a little over fifty-three miles, the western
extremity reaching longitude by account 80° 30° 64” W. - This great western
bay was called Bear Bay, and between it and the north-west arm, where the
survey terminated in 1854, there are two other large westerly bays, divided by
a bold rocky promontory jutting out nearly due east, with a multitude of islands
in continuation of the strike, stretching far into the lake. In addition to these. -
main features the whole coast is deeply indented by a succession of marshy bays
and coves, separated by bold rocky points, and a number of small streams add.
their tribute to the waters of the lake. N B ‘

The general aspect of the western end of Lake Nipissing is bleak and, desolate
in the extreme. - In many parts the coast is entirely bare and barren, and in no
instance does the soil afford a better quality of forest timber than a scanty growth
of red pine. Vast marshes, overgrown with tall reeds or wild rice, stretch far
into the interior, beyond the bays or along the mouths of the tributaries, affording
shelter to incredible numbers of wild fowl. Were drainage practicable, these

‘ C ‘ ‘ L
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marshes might become available as grass land, but being scarcely at any part

‘above the level of the lake, they are not readily susceptible of artificial improve-

ment. ‘ .
While the coast presents this wild and desolate appearance, there are many-

spots not very remote from it where the character of the country is muchless for- -
bidding. On the banks of several of the tributaries of this end, all of which are
small however, and only accessible to canoes for a short distance, there are good
flats of land, in some cases yielding hard-wood mixed with large-sized white pine;
and spots repeatedly occur between the rocky ridges which might be rendered

available for the purposes of cultivation. Abouttwo miles and a-half up a stream

which falls in on the south side, near the cntrance to the great west bay, the

flats extend over a considerable area, and many very large trees of white .
]

pine were observed on them, together with maple, elm and birch. = Red pine
abounds wherever there is soil enough to support a growth at all ; and in many
parts, especially in the vicinity of the large western bays, it is of good size,
straight, and apparently sound. ‘ ‘ o e

Like the coast of the main land, the islands for the most part, are rocky,

barren and worthless; but this is not without exceptions. As an example, I

“observed on this occasion, on a second visit to Iron Island, that a large propor-

tion of it, especially towards the southern end, has an excellent soil, yielding a
stout growth of maple, basswood, elm and birch, and provided the surface be
not too stony, there can be no doubt it is capable of being converted into
‘good farm land. The superior quality of the soil of this island is doubtless due
to the caleareous nature of the rock beneath, and this good soil, together with
the specular iron ore and its associated fluor-spar, as well as the sandstone and
limestone mentioned in last year’s Report, seem to indicate the position as one
“worthy of attention when settlement shall at some future time reach the shores
of the lake.

- Among the various wild animals which inhabit the country surrounding the

lake, I more especially remarked the presence of numerous bears and deer.
Reindeer were by no means uncommon, while wild fowl of many deseriptions
flock in mytiads, at certain seasons, to the marshes. The fish of the lake are also

very abundant, of unusually large size and excellent quality : the varieties con<

‘sisting of white fish, maskinongé, pike, bass, pickerel and sturgeon. .
As observed in my Report of last year, the Indians of Lake Nipissing derive a
very considerable profit from the sale of cranberries, which grow in vast
quantities on the numerous marshes; but as it is probable that not onec-tenth
part of the whole area where the fruit abounds is ever visited by the few scat-
tered families inhabiting the country, it.appears to me that the produce might be
turned to much greater account, and become a tolerably good source of recom-
pense to a settlement. I was informed by an Indian that he and his family,
which consisted of his wife and two small children, could easily gather from

four to five barrels of cranberries in a day, for which they were paid, on delivery.
at Shi-bah-ah-nah-ning, at the rate of $5 the barrel; and that the only difficulty.

which they had in making the trade a very profitable one, was the small amount

their canoes were capable of conveying af a time, together with the shortness of

the season previous to the formation of the ice.

The tributaries which fall into this part of Lake Nipissing, on the south side
and western end, are numerous, but all small, none of them being navigable fOrT‘ﬁ;"

canoe except for very short distances beyond their lowest rapids. An exception

is to be made of the Tiver at the head of the north-west arm, which was ascended

for several miles. .

e
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The longest and most important of the tributaries are the one at the north-
west arm, already mentioned; one falling into the middle west bay ; one which
comes in at the northern head of Bear Bay, and another falling in on the south
side, at the entrance to Bear Bay. The first three of these, as well as all the
minor creeks of the west end, run nearly parallel to each other, their downward
bearing being about E.S.E. ; the last one, and those on the south side generally,
flow in the contrary direction, from east to west, nearly parallel with the shore -
of the lake. . ‘ ‘ : Co o o

A large tributary was ascended which joins the French River on the east
side, about three-quarters of a mile below the Chaudiére Falls, It is connected
with the main river by a narrow recach of  still water, extending from east to west
about two miles, and into this the strcam runs over a set of falls and rapids,
giving a rise to the position of the still water above them of from twenty to
thirty feet. The general upward course of the river from the mouth is a little
south of east. for about twelve miles, making but slight deviations within that
distance from a straight line. The river then expands into a small lake, from
which the bearing is nearly south-east, traversing successively two large lakes,
lying obliquely across the connecting stream. The longitudinal bearing of each
of these lakes is nearly due east and west, and the river falls into the upper one
at the north-east end, but reduced to a mere brook. It proved impassable
beyond about a mile up, being completely obstructed by dritt-timber and beaver
worlss ; its course was about N. BE. ‘ ‘

Above the lowest falls, the valley of the stream is wide and marshy, being
bounded on either side by rugged rocky land, overgrown with pine, hemlock,
and other evergreens, and the river is usually still, wide, and deep all the way
up to the lowest of the series of lakes, except in two places where there are falls
and rapids. The country swrrounding the lakes becomes more elevated, rising in
hills of from 200 to 300 feet high, while the valley of the connecting stream is
narrow and sometimes precipitous. The character of the timber, advancing
upwards, indicated a gradual improvement in the quality of the soil, the lower
parts being generally clothed with an indifferent growth of the various firs,
while the hills around the lakes were covered principally with hard-wood ; and
it was observed here, as it had been in many other parts previously, that hemlock
takes an intermediate position between the two. I have indeed so frequently
had occasion to observe this intermediate position of the hemlock, that I never
- now meet with it. without feeling assm'edp there is at a somewhat higher level,
a growth of hard-wood, usually mixed with large white pine. But notwithstand-
ing that the soil is evidently of better quality in the interior, much of the surface
is too rugged and broken to be recommended for a settlement; except it be as
auxiliary to the lumber trade, which may probably extend to that region at some
future time. ‘ ‘ ‘

South Channel of the French River.

Between two and three miles above the Grand Recollet Fal, in the north
channel, the French River expandsinto a broad area of still water, where
numerous large islands intercept the view, and form a set of narrow compli-
cated channels, which unite in a single stream about three miles. to the south-
ward. The most eastern of these channels, which was the one we followed,
is about six miles from the Grand Recollet, and after making a. course due
south for the three miles mentioned, to a set of falls corresponding with the
- Grand Recollet, it turns abruptly to the west; the water flows sluggishly
on in that direction, almost quite parallel with the north - chanmel, for a -
‘ - : L
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little over thirteen miles, when making a slight bend to the north-west, it
probably rejoins the main river a little above the middle outlet. The eastern
outlet leaves the south channel at the northwesterly bend, and with a course-
due south, for a little over two miles, after expanding into a lake of considerable -
extent, filled with little islands, it falls into Lake Huron, over a set of small
contracted rapids, at the head of a long narrow bay, in lat. 456 56’ 56” N., and
long. 80° 46’ 20” W. nearly. ‘ Lo

- The south channel of the French River, in most of its characteristics, is
a perfect counterpart of the north chaunel. Bounded on either side by lofty
and precipitous rocks, in general but sparingly clad with small evergreens and
bushes, there is little available land near the banks, while for some distance back
the country is arranged in broken rocky parallel ridges, with narrow valleys -
between. Within these valleys there are occasional spots of good hard-wood,
~usually mixed with pine ; and to such spots, where the maple is sufficiently

- abundant, the Indians resort in the spring to make sugar.

Only two streams of any importance fall into the south channel, one joining
from the eastward, immediately below the falls at the upper end, and another
flowing from the south, which joins the channel about a mile and a-half further
down. The first of these appears to be a large river, and I was informed
by an Indian that a canoe route by it was known, leading to the waters of
the Meganatawan River. The other stream is also navigable for canoes for
some distance up, where it flows through a great marsh, bounded on either
hand by low rocky hills. But I should suppose, judging trom its size near the
- mouth, that it must shrink into an insignificant brook where it first becomes
rapid. ‘

DISTRIBUTION OF THE ROCKS.
Laurentian Series.

With the exception of the small outlying patches of Lower Silurian strata,
indicated in last year’s Report as occurring on the Manitou Islands, and on Iron
Island in Lake Nipissing, the whole region, as far as I have hitherto explored,
is occupied by the Laurentian formation, consisting of red and grey gneiss, mica-

- ceous and hornblendic schists, quartzite, and crystalline limestone, the latter
portion of the series having been observed at two localities only, namely in Iron
Island near the middle of Lake Nipissing, and in the islands in the east bay,
at the extreme eastern end of the same lake. The strata are everywhere
more or less contorted, in many places exhibiting sharp and complicated corru-

. gations in the cliffs and precipices, and they are intersected by quartzo-feldspathic

and quartz veins. : u

In their general arrangement throughout the country examined, the rocks ap-
pear to form a series of ridges, ranging N. E. and 8. W., and usually inclining to’
the south-east ; but at many parts around the outlets of Lake Nipissing the
stratification is horizontal, and on the islands and promontories at the western

end of the lake, the strike seems to turn about W.N.W. and E.S.E., with a

N.N.E dip. The attitude and position of the crystalline limestone with ity

associated iron ore, and other minerals, on Iron Island, seém also to indicate & -

fold in the strata, in correspondence with this change in the general run, but the
calcareous exposures on the lake are too small and too far apart to lead to any -

definite conclusion as to the general distribution of the rock. . D}

The gneiss, in the western part of Lake Nipissing, both on the south and on
the north side, but particularly on the latter, is for the most part red or of areds
- ‘ .
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dish-grey, and is frequently characterised by patches and erystals of magnetic
iron ore, which occurs also in the intersecting feldspathic veins. Small pink -
garnets occasionally characterise the micaceous and hornblendic slates which are
extensively developed on the channels of the French River, but were rarely met
with on Lake Nipissing. The quartzo-feldspathic veins, although all composed
of the same constituent minerals, vary a good deal in certain other respects, some
being very coarse, with large tabular crystals of red feldspar, while others are
~very fine 1n the grain, and very compact; it was observed that the. fine-grained
veins, in most cases, cut the coarser ones, and that both were frequently inter-
sected by veins of white quartz. N ‘ ‘

At the Grand Recollet Falls, in the north channel of the French River, and
in the south channel, about two miles south-east from them, the rock is of a
brick-red color, without any distinguishable lines or layers of stratification ; it
was supposed to be an intrusive syenite, and with a general breadth of from
one to two miles, its course appeared to be N. N.'W. and 8. 8. E* The dip of
the gneiss, which below the Grand Recollet Falls points generally to the south-
eastward, changes above the falls, and becomes south-westerly ; but higher up
the river, above the junction of the several channéls, notwithstanding the nu-
merous folds and twists which the rocks present, the general strike of the ridges
is resumed, and the prevalent dip is to the south-east. ‘ ‘

The curious. and complicated distribution of land and water on the French
River and the western end of Lake Nipissing, as represented on the topo-
graphical plan accompanying this Report, is probably attributable in some mea-
sure to these and other similar facts of physical structure, and may afford an
approximate index to the general geological arrangement, which may be ascer-
tained when the relations of the several parts of the formation are more fully

investigated and better understood. In the meantime, with the exception of the
calcareous portion, which is but sparingly developed in this region, the different
parts of the formation are so much alike in mineral character and condition,
that it is very difficult to recognize any two exposures as equivalent to one
another, if they are at all remotely apart. o |

Although magnetic iron ore is abundantly disseminated in patches and crystals
through the gneissoid rocks of Lake Nipissing, I have nowhere seen it in any
large mass either around the lake or on the French River; nor have I heard of
the existence of any such mass from the Indian inhabitants of whom I have fre-
quently and repeatedly made enquiry. Indeed the only mass of ore of any kind
that I have become aware of, as of economic importance, is the specular oxide
of iron on Iron Island, of which an account was given in last year’s Report.

‘ T have the honour to be, B ‘
‘ Sir, ‘
Your most obedient servant,
ALEXANDER MURRAY,

Assistant Provincial Geologist.

* This brick-red rock and that mentioned by Mr. Murray in his Report for 1853 as found on the "
Muskoka and Petewahweh, particularly on the latter, from Cedar Lake downwards, appear to
resemble some of the harder kinds of the laterite rock of the East Indies. Large areas in several
parts ‘are there occupied by what has been called the Laterite formation, and from the various aspects .
it assumes, always however preserving its peculiar red color, its origin and true character have been
smong Indian geologists a subject of great discussion; probably one name has been given to several
different things. In a:paper communicated in 1838.to the Madras Journal of Science by Dr. Clark,
Staff-Surgeon 1st class, now acting P.M. O. in Canada, a description of the laterite is given, and:
the conclusion arrived gt appears to be that it is, or results from a decomposed syenite or-horn-
blendic gneiss, the peroxydation of the .iron of.the hornblende giving the brick-red colof. The
Canadian rock.seems. to be a syenite in an incipient state of decomposition, but whether the. color is:
due to the dgcompogition of hornblende or iron pyrites, isa question which would require investigation,

w




; “\20yVicto‘ria. B | (Appendix, No. 52) A18

REPORT
FOR THE YEAR 1856,
oF ‘
ALEXANDER MURRAY, Esq., ASSISTANT PROVINCIAL GEOLOGIST,
| ADDRESSED TO

SIR WILLIAM E. LOGAN, PROVINCIAL GEOLOGIST.

ANAAARRA AR AAAA AR AN L AN

" MONTREAL, lst March, 1857,
SIR, ‘ : ‘
In pursuance of the directions you were pleased to give me ab Toront
last spring, I have heen employed during the past summer and autumn in makin
further explorations of the region north of Lake Huron. : i
Commencing at the Hudson’s Bay Company’s post, on the Sturgeon River of
Lake Nipissing, I scaled the Sturgeon River for about fifty-two miles ; then leavs
ing the main strean I followed up the course of the Maskanongi, for abo -
thirty miles farther, passing through a succession of lakes o a point at the so
thern end of one called Matagamashing, where the waters of the Sturgeon Riv
are divided from those of another large south-flowing stream, tributary to the,
French River, called the Walnapitae or Wahnapitaeping. Crossing the waters
shed, I then explored a large lake known as Wahnapitaeping Lake, and cont
nued the measurement on the stream flowing from it, to its junction with ¢

- French River, and thence down the middle outlets of the French River to La
Huron, in all a distance of about eighty miles. A méasurement was also effect
of a northerly channel of the French River, hitherto only frequented by #
Indians, which leaving the main body of the stream, at the lake above the Rapi
du Pin, rejoins it at the lake above the Grand Recollet FFall. N ‘

- Another measurement was likewise made from the Wahnapitae River, along;
an Indian travelled route, by the waters of the White-fish River to White-fish,
Lake, the latter being the head water of one of the branches of the Spanish Rive
Finally the chain of lakes which constitute the waters of White-fish Riv
was followed to its junction with Lake Huron, near the Wallace Mine location.
In proceeding from Collingwood to enter upon this work, I should, in co
sequence of an accident which had happened fo the only steamer on the rout
have been subject to much delay and inconvenience, but for the timely assi
tance of Mr. A. P. Salter, P.L.S.,'whom I awn desirous of taking this opportuni
to thank for the conveyance of myself and assistant Mr. Brown, together with m
~supplies for the season, to Shibahahnahning, where a party of Indians we
waiting my arrival. ‘ o o B
Mr. Salter, at the time I met him, was on his way to Lake Nipissing, fro
the vicinity of which lake he had instructions from the Crown Land Departmé
to run a true west line, as a basis for future settlements; the measurement
which line made subsequently, and crossed by me at various parts during
season, have rendered me good service as checks upon my own work ; and I |
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still farther to acknowledge Mr. Salter’s aid-in kindly furnishing me with a copy
of a sketeh he had previously made of the White-fish branch of the Spanish =
River. ‘ ‘ co B P
The whole of the ground measured by myself, together with such portions of
Mr. Salter’s base and meridian lines as were visited, and his sketeh of the White-
fish branch of the SpanishRiver, I have plotted on a scule of one luch to a mile;
and T wn pleased to have it in my power to stat¢ that the various checks em--

ployed, by ‘latitude repeatedly calculut.d, by Mr. Salter’s measuremeut, and

finally by the loungitudinal pesition of the mouth of the White-tish River, as re-

~presented on Baytield’s charts, all tend to prove the worl as tolerably accurate.

I now beg to submit the plau which 1 have drawn of the same, together with this -

fw

Report, for your approval. X
GEOGRAPHICAL DESCRIPTION.
Sturgeon River and Maskanongi Branch.

The Hudson Bay Company’s post, on the Sturgeon River, where the survey
- commenced, is situated in latitude, by ohservation, 469 20°22” N., and longitude,
by accouut, 50° I’ W. Following the course of the streain pwards, its general
- bearing is north-easterly for about nine and a-half miles, in a straight line, but
the distance amounts to twelve miles and seventy chains, following the sinu-
osities of the strcam. This is to the mouth of a tributary falling from the
eastward, generally known as Smoke River ; near this point the main river makes
a sudden bend, and points north-westerly, making a general course in that
direction for a straight distance of about twenty-eight miles and a-half, or slong
- the surface of the river and including its bends, a distance of thirty-six miles and
a-quarter. ‘ . ‘ ‘
Within this last distance the river is joined by two large tributaries, one called
the Tomikawmico, about five miles aud a-half above the Snioke River, which flows
from the north-castward; the other, the Temagmuang branch, about seven-
‘teen miles higher up; it flows from Lake Temagamang, a large sheet of water
lying to the wostward of Lake Temiskunaug., At the end of the last distance
the stream hends to a general cowrse about north by cast, aud reaches the junc-
tion of the Maskanongl branch a little within three miles, o .
Following the Maskanongi from the juaction, tlic general course of the
- stream, which is small and very rapid at the mouth, is about N. W. by N. for two-
miles and three-quarters ; above this it opens into'a small lake, the lowest of a

' long chain of lakes, connected with each other by short rapid streams extending .

the remainder of the distance; these waters were followed. The lakes, in suc-
~ceeding cach other, make first a gencral upward course of south-west for five
miles, then bending round they bear up northerly, presénting a long sheet of
water known by the Indians as Maskanongi-wagaming; and a smaller- one
| beyond, which reaches the latitude 460 51/ 18/ N., and longitude, by account,
800 32/ 0/ W. From this point this valley of lakes again turns southerly, first '
- bearing W. by 8. about three miles and reaching Matagimashing Lake, which -

~ turns 8. 8. 'W. for about six miles, and is joined by a long narrow arm from the

N.N. W., at the head of which the stream comes in small and rapid, and does -

not appear to- be farther navigable. The main body of Mitagamashing Lake; -
' below the juniction of the north-east aud north-west_arris, lies nearly ‘due norfh = .

and south, reaching three miles to the latitude 460 44/ 137N, at its extreme
southerly end.- o St T
S F ‘ o  a
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- The Sturgeon River is in general easily navigated as far as it was ascended,
“although the current is strong nearly the whole way ; there are three falls and .
two rapids below the Smoke River which require to be portaged, ascending the. . -
streain; but the rapids can be 7un in the descent. Above Smoke River about
amile, is Smoke Fall, a fine chute of twenty-nine feet, above which there "
is no tarther impediment to the navigation than the strength of the current until -
passing about three miles beyond the Temagamang branch, where a set of rapids .
occur which are generally portaged. Above this there are three other sets of -
rapids below the Maskanongi branch, all requiring to be portaged on the ascent,
but capable of being run under ordinary circumstances in the descent. o
At the outlet, the Maskanongi is very rapid, and the strcams connecting the -
lakes are so likewise; and they are frequently broken by falls, where portaging -
is required. The whole ascent on its waters, together with the rise on the
Sturgeon River amounts to 28520 feet above the ordinary level of Lake Nipis-
sing, or 932-20 feet above the sea, as will be seen by the following tabular -
~arrangement. ‘ ‘ ‘

Lewels of the Sturgeon River and its tributary, the Maskanongi, above the Sea.

‘ Total Height
Distance. Rise. Dist. above the Sea.
Miles. Feet. Miles. Feet.

Level of the Sturgeon River at its junc- ‘
tion with Lake Nipissing above the ‘
1.0 A e e ‘ ‘ 647 Lake Nipissing.
Rige in the river, from its mouth along ‘
© the course of the stream to II.B.C.s
~ post, estimated at 050 ft. p. mile... 1:60 0-80
—— in'current from H. B. C's post, to
foot of a fall near Salter's buse line,

050 ft.permile.:i.vwvieviaiinaa.. 290 1-45
—— from smooth water below to smooth _—
. water above the fall........ veewns 0004 520
ww— in current across the pool above the
fall..... N (1 1] 0-06

. in fall from smooth water at the foot
to smooth water at the head....:... 0:12  26°00
—— in carrent above the fall, which is
pretty strong, and was estimated at
the rate of 0°80 ft. per mile........ 596 47
—— in fall from smooth water below to
smooth water above............. 006 1660
~—- in current (strong) 0-80 ft. per mile 2:10 1-68
— in two rapids, including the current
between, from smooth water below
to smooth water above «..... ... 050 610
—— in eurrent up to the mouth of the
© Smoke River, estimated at 0:80 ft. . - ‘ )
cper Milessiiiiiiariieiieiiandn, 110 088 1448 710'44 Smoke River.
—— in current up to smooth water below
Smoke Fall, estimated at 0-80 foot :
permile.iveininiiiaionerecsds 0075 0:60
- in Smoke Fall, from smooth water ‘
‘ below to smooth water above the
. fallieveeeieineennnanoreneranne.e. 026  29:30
~— in current above the fall estimated
at the rate of 0'80 foot per mile... 050  0:40
~—— in rapid from smooth water below ‘
to smooth water above.....c.ov0.0 0°10 0-80
wime in current to the mouth of the Tomi~ | o : ‘
kamico, at 0-80 footper mile...... 482 386 2091 - 745:40 Tomikamico.
o~ in current, to the junction of the ‘ i ‘
 Temagamang braneh, the water o
. rapid, estimated at 1:00 foot per mile 17-06 - 1706 - 37:97  ¥62:46 Temagamang,™ '

8
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Rise

in current above the Temagamang
(very fast) estimated at 1°00 foot per
mile, oiiiidenieiiines
in rapid from smooth water below
to smooth water above.........

in current (very fast) estimated at
1:00 foot per mile.cooveverianian,s
in rapid, from smooth water below
to smooth water above..... ...,
in current estimztted at 1'00 foot per
131 L N

Distance. Rise,
Feet.

in rapid from smooth water below

to smooth water above.. v

in current (very fast) estlmatcd &t
100 foot per mile...voevvennvnnns
in rapid from smooth water below to

smooth water above....ooviveiiny

in current (very fust) estimated at
1.00 foot permile..oovvvreaneinnns
in rapid, from smooth water helow
to smooth water above, ... ....1
in current, estimated at 1-00 foot per

mile, . aiii i

_in rapid, from smooth water below

to smooth water above,...o.cul.u.
in current, to junction of the Mas-
kanongi Rwer, very fast, .. T.....
in a succession of rapids, from
smooth water below to smooth wa-

ter above, on ‘the Maskanongi,. ...’

in current, estimated at 0'80 foot per
mile ,....
in rapid, from smooth water below
to smooth water above,....vov0ve.
in current, estimated at 080 foot per
mile,. cviiiietiiiiiiis i ees
in fall and rapids, from smooth wa-
ter below to smooth water above,..

in current, estimated at 1'50 ft. per -

mile, veryfast,.....‘.........

in first lake, estimated at 0-20 foot .

permtle,........................
in rapid between first & second small
LY O
in sec'd lake to connectmg stream,
0-20 foot per mile,..veen.iiuviin,
in current in narrows, joining se-

cond and third lakes,.......oiai

in third lake, to junction of stream
above 0-20 foot per mile...c..uv.s
in a succession of falls and rapids
on connecting stream, from smooth
water below tosm'th water above..

in fourth lake, estimated at 0'10 foot
permxle,........................

in current and. fall on connecting’
stream, between fourth lake and

' Maskanongi Lake,......coiv0ui.s

in. Maskanongi-wagaming Lake,
from foot to head, estimated at 0'10
foot ‘per mxle,.‘..................

~— in currentin stream above lake, esti-
- mated at 050 ft. per mile,...ovuu.

l

in rapid, from smooth water below
to smooth water 8bove,..sueeresne

- in cuarrent from rapid to opening of

small lake, estimated at 0+50 ft. per

‘mlle,.n..................\.....

. Miles. -
325 ‘s~251
012 362
3M2 8N
018 458
080  0-80
024 616
036 036
012 435
122 122
030 191
2:60 260
03¢ 587
126 225
0-24 . 1556
12t 102
003 080
145 116
0-06 1031
010 015
0:50 010
010 100
0T 015
010 010
260 052
010 1107
585 059
0-05 1063 :
eM0 06T i
034 6-17“
‘<j>~1o 1006
010 005

Total

Dist.

Miles.

52-48

5613
5%-00

59-70

656656

240

eright :
above the Sea.
Feet.

809:15 Maskanongi.

83825 Tirst lake
§39-40 Second lake

840-02 Third lake SR

851-68 Fourth lake,

862:98 Maskanongi-wagaming,’
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‘ ~Total . Height
Disiance.. Rise. Dist.  ~ above the Sea,
Miles. IFect.. Miles, . Feet.
Rise in sixth lake, estimated at 0°10 foot ‘ ‘ ‘
permile, oo 045 005 7339 873-31 Bixthlake. .
—— in rapid between small lakes on con-
. neet’g stream. . ov v ene i 008 | 1-80
—— in s¢venth lake, to junction of con- ‘
necting stream,....... s 175 016 7522 847527 Seventh lake.
—— in vapid, on counect’g str'm between )
Cosmall lakes, oo ovec e 016 2702
—— ineighth lake, to junction of connee-
ting stream, 0°10 foot per'mile, ... 038 004 1516 902-33 Eighth lake.
= in rapid, on counccting stream, from ‘
smooth wuter below to smooth wa-
ter above,.. .. ... e 0020 5:00
—— in ninth lake, to stream at foot of ' '
rapids, 0°10 foot per mile,...... ... 0-50 005 7646 90'7°38 Ninth lake.
—— ju fall and vapids, from smooth water
below to smooth water above, on .
connecting stream, ... vein. . 015  19.30
—— in current, on stream above fall, -
which is very fast for most part
of .the way, to the foot of a full,
estimated at 200 feet per mile,.... 016 0-32
—— in fall, from smooth water below to
smooth water above, to the level of
the lower cnd of Matagamashing ‘
Lake,....... R Ceeann . 002 4-50
— in Matagamashing Lake, {o the
centre purt of the lake, where the
. north-west and north east arms of
the lake unite, estimated ut 0-10 foot ‘ ‘
permile, " viiiiiiiian e .o 700 070 8379 932:20 Matagamashing.

In the valley of the Sturgeon River, below the Temagamang brauch, there
are many parts susceptible of iimprovements, especially on the fluts near the
tiver, which are nccaxionally wide aud extensive. ‘

At the moutl of the river, below the Hudson’s Bay post, there is a wide tract
of prairie, yiclding a rauk growth of wild grass, interspersed here and there with
cluinps of low trees and bushes, wheve the cuttle belonging to the Company,
which have become numerows, range at pleasure, and amply testify by their
admirvable condition to the capubilities of the soil from which they derive their
subsistance. Partially surrounding this prairie tract, aloug the margin of the
lake, there is an exteusive marsh, already becomne somewhat celebrated for the
quantity and quality of the crauberries it annually supplies. ‘ ~

On the east side of the river, opposite the Iludson’s Bay Company’s post, and .
on both sides above, until nearly reaching the basin below the lowest fall, the soil -
appears to be of good quality, giving @ mixture of hard-wood and cvergreens,
among the latter of which there is some good white pine. Small portions of
this land have already been partially cultivated by the Indians and servants.of
the Hudson’s Bay Company, and the erops resulting from such cultivation, par- -
ticularly in potatoes, have generally proved very productive. There are many
spots also, of equally good quality, above the falls, although portions are rocky "
and barren ; but adter making the ascent to the Smoke Fall, the meanders of the -
river pass through a tolerably level country, where the banks'exhibit sections |
of drab-coloured clay, overlaid with sand, most of the way, as far up as the. .
Temagamang. The soil on these flats is chiefly a sandy loam, bearing in many
instances large-sized yellow birch, elm, maple and white pine. ‘ '

Above the Temagamang, the country becomes more broken than it is below,..
and the flats are less extensive, and before reaching the Maskanongi it becomes . .-

7 : v -
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for the wreafer part poor and rocky “White and red pine, ta,marack a,nd a spemes ‘
- of fir, Whlch I was informed by Mr. Salter is l'ccorrmcsed as the Amemcan Cypress,
constitute the greater part of the indigenous growth The first three are fre-
quently large and probably good tlmber but the last, which never attains a very
large size, is" usually stunted in appearance, and mvanably 111(1[08,‘(368 a very
barren soil. :
Rising the valley of the Maskanongi, the country assumes a mounta,mous
character, with abrupt and precipitous Tiills on either hand, varying in elevation
from 200 to 300 feet, nutil reaching Maekanonnl—wavamm  where the highest
‘elevation, according to my measurcment, was 489 feet, Farther up the valley,
to the north of Mutagamashing, near the sources of the M‘lskcmonvl, the hills
are still more lofty, and are nenrly destitute of timber, rising apparenﬂy to the ‘
height of from 600 to 700 feet above the level of 1 \latagamashmtr. o ‘
There are but very few spots on the Maskauongi that can be fairly repre-
sented as possessing Ca})dbllltleb worthy of much atfention for the purposes of
agriculture. Portions of the lower part of the valley produce abundance of good
sized pine, especially of the red variety; but the “upper part, pmtlculdﬂy the
couutry surrounding the two largest lakes—Maskanongi-wagaming and Mataga-
mashing—is almost entircly a contmuous succession of barren ridges of rock, .
where the greatest proportion of the few and scattered forest tlees consist of
dwarfish red pine and cypress. o

~ North Channel of tke ernck River.

The western outlets from Lake Nlpl%sm" of Whlch mention was made in 1ast
year’s Report, meet in their downward course, and fall in a fine cascade into the
northern bay of the lake, or expansion above the Rapide du Pin.. From the
ceutre part of this expansion, about one mile south from the fall, the course
down the north channel is very nearly due west, for about nineteen miles ; and,
excepting about two and a-halt miles at the lower eud of that course, where lt
turns a httle more northerly, the whole of that distance is very nearly a straight -
line. The course then turns due south, the channel opening out into a succes~ |
sion of lakes, and at the eud of about six miles, joms the middle or old-travelled
chanuel, about two and a-half miles above the Grand Recollet Fall. ‘

The navigation of the northern channel is interrupted by four rapids and one
fall, but pmtaxrmlr becomes necessary ouly at two places, the one being at the
most violent part of the uppermost rapid, about seven and a-half miles below

the lake which is above the Rdl)ldb du Pin; the other at the fall which joins the - |

- lower two lakes.
The estnnmd fall in these rapld pmts of the chtmnel is as follows :—

Feet.

The upper rapids, called on ﬂm mmp the Three Rapids,....... ceaaee P TN ceeesaess 6700
The 2d rapid, about three-quarters of a mile below the' apper rapids, .oiieiieiiien e . 100
The 8d rapid, a little below the part where the channel takes the northward bund on 1ts western -
course, {wo and ‘three-quarter wiles fromthe south bemmg lakes, vo'vvrenanniiineannn. e 1000
The 4th rapid, half-a-mile below the 3d,. .. vvvveviiiiinnn, e B X
The full which emplies the lake above the Grand R(,collet lwll eereeeieeereeiieseaeena ., 10000

2050

An island divides the charmel at the junction W1t1| the lower lakeq at the north-
west end of which the waters fall perpendicnlarly nearly the whole ten feet,
while at the south-east end, the same descent is made in long and violent mplds.‘ ‘

Immediately north from the part where the channel leaves the lake above -

»

the Raplde du Pin, a narrow arm or bay j JOIHS, extendmw W N W. about three
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and a-half miles, with an average breadth of about a-quarter of a mile, at the
head of which a stream falls in. The stream is small and narrow at the en-.
‘trance, but opens out in still or slow flowing water a few chains up, and is’
navigable for from four to five miles. keeping a straight course about NN'W.

- In its general characteristics, the north channel differs in no. way materially
from other parts of the French River, ag described in former Reports. ' The
country along its banks is for the most part rocky and barren, the shores bold
and precipitous, but nowhere rising to such an elevation as to be termed moun-
tainous. At the head of some of the bays, and on the lakes at the northern end,
there are occasional patches of good land, where the surface is tolerably level,
and hardwood timber, mixed with large-sized pine, is the principal growth ; but
.these do not appear to be of any great extent anywhere in the immediate
vicinity of the river.

Wahnapitae River and Middle Outlet be?‘cnch River.

Two outlets of the French River join Lake Huron within about two miles
of each other, directly north of the cluster called the Bustard Islands, the west-
ern one being about five miles east from the entrance to the channel usually
travelled, of which a description was given in my Report for 1847. Following
the more western of the two channels, the course up is about N.N.E. for a little .
more than two miles, when the stream becomes rapid, and turns abruptly to a
bearing north of east. At about a mile and three-quarters from the turn the two
channels unite, the eastern one bearing down towards Lake Huron, exactly .
parallel with the lower part of the western. ‘ ‘ T
~ From the juuction, while the upward bearing of the eastward outlet is in the
'same line, but in an opposite direction to the downward, the channel that con-
nects the western and eastern outlets crosses the latter and continues straight to
“a parallel depression, over a mile distant. This third depression presents a long
nairrow sheet of water, turning southward towards Lake Huron, but terminating
in a bay without reaching it, while its upward course, like that of the depres-
‘sion of the eastern outlet, carries us to the main travelled channel of the river in. =
about three miles. - ‘ : S

The eastern of the two outlets joins Lake Huron over a strong rapid, where-
the wateris pent up fora considerable distance, within a narrow gorge of bold
precipitous cliffs ; but imuediately above the rapid, it opens out into a small.
round-shaped lake, and continuces to present perfectly smooth water, witha
scarcely perceptible current up to the junction of the main river, expanding as
it approaches the mauin channel, and widening on the other side of it into a small
lake, which with a few degrees more of easting in its bearing, has a length of:
about two miles and a-half, with an average breadth of three-quarters of a mile. .

. At the north-cast angle of the lake, a large channel comes in, which is said
to connect with the main river, about halt way between the lower part of the
lake and the Grand Recollet Fall; and at the north-west angle another channel
comes in from the westward, which is one of the mouths of the Wahnapitae -,
River. o ‘ =

Ascending this outlet of the Wahnapitee for a mile west and then a mile north- .-
west, we reach the point where the river splits into two; the other branch -
running south-west for about four miles joins the main travelled channel of "
the French River just where another channel appears to separate from it, taking |-
a westward direction ; but where this is discharged into Lake Huron, and whether
there arc any other outlets to the westward for this very complicated distribu- -
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~tion of W‘Ltels, as' I was mformed by some. of the Indmns that were w1th me,
would require some farther investigation. -~ . i
From the point where the Wahnaplt‘m separates into two channel a true
meridian line. or a bearing about N. 4° E. by compass, will in ‘twenty-rwo‘miles
“and a-half strike Mr, Salter’s base line, where it c¢rosses the river; and thence a -
course N. 40 W., for six and a-quarter miles farther, will reach the route where
we struck off from the Wahnapitae for the White-fish River. But although
the general bearing is thus far nearly due north, the river malkes several exten-
sive sweeps On either side of that Jine within the distance, and measures along -
its surface thirty-one miles and fitty-eight chains to Salter’s base line, and
thirty-eight miles and twenty-two chains to the White-fish River route. = From
the White-fish River xoute two more general courses on the Wahnapitae, the
first north-east twelve miles, and the second north nine m1les, reach the la,rge
~lake called Wahnapitaeping, and although there are several minor turns within
these two courses, the whole measmed distance alonv the surface, from the
same starting place, is ouly about two miles in excess, bemg twenty-thlce m1les,
or smty—four miles and fifty-six chains from the mouth. )
*From the outlet at Walmapitaeping, a line cight and a-half miles in a nmth-‘ :
west bearing crosses the lake and strikes the contmuatlon of the main river,
the upward course of wluch is about N.N.E. for a little over a mile ; but beyond

that distance it bends more north-easterly, and becomes vuy‘toxtuou‘s. After

bearing north-easterly about two miles in a_general course, . the valley turns
gradually round towards the north-west, and continues in a norfh-westerly
bearing as far as the stream was followed.

The navigation of the Wahnapitae up to Wahnapitaeping Lake is attended‘
with considerable difficulty, being frequently interrupted by falls and long violent
rapids, the current of the whole ‘stream at the same time being vu’y strong,
especially above the White-fish River route. A current becomes perceptible
upon entering the eastern mouth of the stream, immediately after leaving the . -
French River ay, and at one place, a little over half-a-mile up the chaunel,

- there is a rapid, giving afall of about a foot and a-half. Above the bifurcation
.of the river, thene are fomtem falls, and one Jum of drift-wood, where portages
are necessary, both ascending and descending, and there are severul mplds
“besides, which require to be portaged when ascending the 11ve1, altllouoh they
can mostly be run when plocwdmw downward. 3

The tributaries of the Wahnapitae are ‘all small, two only bemn' navigable for

any considerable distance, and consequently thele is but a small appleuable
difference in the volume of the water from the junction with the Freuch River
to Lake Wahuml’r‘wmnv. One of the two tributarics flows from the north--
westward, and j ]oms the main river on its right side, about half-way between the
mouth an} Salter’s base line; the other flows from the south-east, and joinson
the left side, about two nules above the base line. ‘

¢+ Leuels of the Wahnapitae Riwr above the Sea. .

Total ‘ | Height

Distarice, Rise. Dist. above the Sea,
‘ ‘ : Miles. = Feet. Miles. ‘ . Feet.

Level of Lfmke Huron, .c.oveaasn “eres ‘ ‘ ‘ 578:00 Lake Huron.
Rise on the French River to the J\ththll : ‘ ‘

at the b'l_)' below  the mouth of the:

Walmaplme,. B 880 ‘
~—'in the smooth water of the bay, esti- - : : ‘ ‘ o

mated at 020 foot per mile,....... 2:60 052 - 260 - 687-32 Mouth of Wanapitae,
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Rise

! —

} Miles.
in the western outlet of the river, up
to smoouth water below the lowest
rapid, estimated at the nte of 0-80 ‘
foot permile,. . .oovviii il 150 1-20
in rapid on the outlet ]lﬂ.[f way nup, 0°06 1'50
in current, to the bifurcution of the
-river, cstimnl‘crl at 0°50 foot per mile, 0-74 0-37
to still water below a full, estimated ‘
at 0°80 foot per mile, o fast current, 1°45 1-16
in full, from smooth water bclow to ‘ ‘
smouth water abov,. ... 0:06  10-00
in fast current to toot of f.xll esti-
mated at 1:00 foot per mile,. ... ... 116 116
in fall, from smooth water helow to :
smooth water above,..... ... 002 10-00
in fast current, estimated at 1:00
foot permile,s . oovunevn i 1-4y8 1-48
in rapid below a whirlpool, from
smooth water below to smooth water
F T PPN 0-02 060
in. current along stream, below ‘
whirlpool,..ooio ool 014 018
from smooth water below whirlpool
to smouth water above a rapid,.... 010 3-50
in current, estimmed at 1-00 foot
per mile,..oouieiiiieiii .. 065 0-65
Mrapid, . covierennriiiiiiiiins 0:20 3:00
in stmng current, the whole dis- ‘
~ tance estimated at the rate of 100 ‘
foo(:pelmlle,..... ..... ceeveain. 456 456
in fall,oooviiiiii i, .. 008 7-00
in current, estimated at 100 foot
per mile,....... e Ceirenaes . 127 1-27
nrapid,e oo 0-06 080
in current, estimated at 1:00 foot
per Willyesvareannsn . 2-96
in fullyes i 700
in Ltst, current, to the junction of &
brauch LLlluw in on west side, cs-
timated at 1-00 foot per miley.o. ... 4G4 464
in current to Beaver Marsh Brook,
estimated at 1:00 foot per mile,.... 454 4:54
in falls and rapids, including the
current below ecach, from smeoth
water helow to smooth water ahove,
vis.i—
S Rapid, ool see e 350
Falls and rapids, .....800
Falls and rapids, «....6 00
‘ ‘ _— 0:50 1750
in current, estimated at1-00 foot per ‘
mile, v 020" © 0-20
imrapid,.coooiioii e 002 0-50
in current, estimated 'xt 1:00 foot
Per mile, v e e e 111 1-11
in mpid, ......................... 006 1:50
—— in current estimated at 1:00 ft. per
mile, oo i 0:40 0-40
dn full) including rapid below,..... 0:10- 3500
in current between fulls, estimated
at 1'00 foot per mile,...... e .. 055 055
dn falls and eapids,. oo 0.06 3700
in corrent,  estimated at 1-00 foot
per mile,.e e e 174 1-74
in rapid,...... T Q.02 050
_in current, esthmated at 1-00 foot per
mile, v e 2017 217
infu,ll,....‘................ ..... . 004 700

Distanee. Rise.
Feet, Miles.

88

Total
Dist.

490

23'85
28-39

 Height
above the Sea.
Feet.

590-39 Bifurcation.

65036 Tributarj.

654-89 Beaver Marsh Brook.
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 Totad Height

Distance. Rise. Dist. above the Sea.
‘ Miles. Feet. Miles. TFeet.

Rise in current, up to the crossing of o . \ : )
Salter’s base line, estimated at 1-00 ‘ C ‘ ‘ ‘
foot per mile.....oo.n P LA 127  36'63 761'33 Salter's base line,

- w— in current, estimated at 1-00 foot ‘
per mile,..... el cednees. 0°50 O'ﬁ :

—— in fall, at lat. 46° 22" 8/,........ 0°01 750 e

in current above the fall up to tri-

butary at camp of 20th September, S

estimated at 100 foot per mile,.... 150 1'50 ' 38-64 ° 'T'0-83 Tributary.
in current, estimated at 100 foot

‘ permiley.s i, Ceeneeenas 202400 224

— dnrapid,...co.a.. . fetesaaraieaan 004 1-50

~—— in current, estimated at 1-:00 foot

per wmile, up to the creek, on the

\

route to White-fish River,......... 3:26. - 326 44'18  777'83 Route to White fish River. .
—— in current, very fast, estimated at ‘

1°50 ft permile, .o evveneiann, el 1070 2:55 -
— inrapid,...... P . 010 500
—— in current, very fast, estimated at

150 ft per mile,.evsesseessnreeee 060 090

—— in fulls and rapids,.... ... .ouel. 0026 60700
—— in current, estimated at 1-50 ft per

‘ mile,.ooeveniaians vevessaeseeass 57500 825
— 0 rapidy. i e iieiiiiiaea i, 0008 2-00
~— in current, estimated  at 1:50 ft.

fpermile, covinn i 0-34 0-51
— infally..oiieinn e . 902 -10°00
—— in current, estimated at 1-50 foot

permile,...o.voinn. vereaeneeaie, 0058 0-8%7
—— in strong rapid, ...... e 0:16 6:00
—— in current to foot of fall, estimated ‘

at 1-50 feet per mile,........ veeey. 0°87 1:30
B 001 700

—— in current across pool between falls,

estimated at 150 ft. per mile, .... 021 032
e fall, eereniiananereeaaeianses 00017 800
—— in current, estimated at 1'50 foot

permile, cvvuniiiieiiiiiiaiies 260 3:90

——infall, eeeiieeiainnn. e 001 600
~— in current, very strong, estimated

at 2:00 feet per mile,. ... . vvv.. 0031 062
e in rapid, ..... ... Seeereeeaena, 0-05 2:00
~——in fery strong current, estimated

at 200 feet per mile, ......u. . .. 500 10°00
—— i rapitd, ceeieeiiiiiiiieaie, 0012 700
—— in current, very strong, estimated

at 2:00 tect per mile,o oo vvvnvnnnnn 1:30 2-60

—inrapid, ... ..ol Vi e 0-28 8:00
—— in current above rapid, where the ‘
river is wider, estimated at 0-80

footpermile,.ooovv it i, 275 2°20 ‘ ‘
—— in rapid to outlet of Wahnapitae- : ‘ ‘
PG, cverereniiiiiieins PP 014 5:00 6718 937-85 Wabnapitaceping.

Between Lake Huron and the head of ‘the bay north of the main channel, the
country is bold, rocky and barren, like most other parts of the French River; but
on the eastern outlet of the Wahnapitae, towards the bifurcation, there is some
tolerablv good flat land, bearing hard-wood mixed with evergreens. The valley
of the Wahnapitae south of the White-fish River route contains many consider-
able. tracts of flat land, much of which appears to be of good quality, bearing
hard-wood and large white pinc in abundance ; but a great proportion of the

lats are low, wet and swampy ; and this is particularly the case where the river
‘lﬁ‘mkes a long westerly sweep about lhalf-way between the mouth and Salter’s
ase line. o o o ‘ ‘

N
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There are likewise portions of the valley above the White-fish River route
where the land is of tolerably good quality, but the flats at that part of the river
ave less extensive, and the general character becomes much more rugged and
broken than it is farther down. ‘ S

Wahnapitaeping Lake is a fine sheet of water, surrounded by picturesque
hills and studded with numerous islands. On the north side it assumes a semi-
elliptical form, the regularity of which is broken by a projecting delta running
out into low fats at the junction of the river. On the south side a bold rounded
promontory separates two long narrow bays lying directly north and south, the
river flowing out of the southern extremity of the eastern one. The shores on
the east and west sides are less symmetrical than on the north and south, being’
indented by numerous coves and long narrow bays. The greatest brealth of the
lake from north to south is a little less than nine miles, and the extreme breadth-
from east to west is rather over ten miles, including a deep bay on each side.
The whole area of the'surface contains from forty to fitty square miles. .

The river above the lake after leaving the flats at the mouth, meanders through
a great sandy plain, clad almost exclusively with ved pine. It sweeps round the
base of a great mountain which rises to the westward of it, till the upward
course gets round to the north-west, when it enters the gorge of a narrow valley,
with rocky lofty precipices on either side. ‘ A

With the exception of there being a pretty strong current to stem, and a jam
of drift wood, blocking up the river about a mile and a-half above the lake,
there are no impediments to its navigation for from ten to twelve miles, but at
about that distance it again becomes broken by rapids.

White-fish River and its Lakes.

_ Leaving the Wahnapitae at the place already indicated as the White-fish
River route, a small rivalet is ascended for a few chaius, and then a portage
made due west thirteen chains, to a small narrow lake about a mile in length,
lying north and south, which supplies the little rivulet. From a bay on the
west side of this small lake another portage is made west, fifteen chains to a
second small lake, aud then crossing that lake in a course about W. S. W thirty
chains, a third portage is reached which crosses the water-shed, dividiug the
waters of the Walmapitac from those of the White-fish River. The course
across the portage is 8. W. by W. twenty-two chains, striking at its western
termination the extreme head of a small narrow lake, the summit water of the
main branch of the White-fish River. ‘ ‘ ‘
The White-fish River in its wliole length, until within a mile or less of Lake
Huron, consists of a long chain of lakes, lying at short distances from one ano-
ther, counected by short, small and sometimes rapid streams. ‘ ‘
From the head lake u straight line in the bearing W. S. W. for a little over
seventeen miles, reaches a circular-shaped lake named Round Lake, but some-
fimes spoken of as White-fish Lake, thus giving rise to mueh confusion, as the
lake generally vecognised by the latter name belongs to another stremn, and
gives its tribute to the Spanish River. 2
Continuing across Round Lake in nearly the same bearing as before, two
miles bring us to the outlet. The stream, as it Hows from the luke, takes &
general course of about 8. W., aud in about two miles enters Lake Lavase, .
which, with the small stream issuing from it, gives us two miles move in the.
» same direction to the head of Luke Panache. This is the largest lake of the
series ; its length, following the travelled route, is about eleven miles, in-a .
9 ‘
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bearing w. by S, and then two mllcs in a bearing south.‘ At its 1owm' extre-
mity there is o narrow gorge with a fall into another lake. From the fall the
downward course of thie valley, over lakes and streams, is south for about two
miles, and then west for about eight miles.

Below this the general bemmw to the mouth is south-west, and the distance
about four mlles, n.which are crossed three small parallel east and west lukes,
the lowest two being about three-quarters of a mile above the position where .
the river joins Lake Huron, less than a mile eastward of the \Vallace mine
location, in latitude 46° ¢ 26” N., and longitude, by account, 81¢ 45’ 48" W,

T'he following tabular arr angement givesthe s levels of White-fish River over the
Bea

Levels of Whitefish River alove the Sca.

‘ Total ‘ Height
Distance. Rise. Dist. above the Sea.
Miles. TFect. Miles. : Feet.
Level of Lake Huron,.....cceuvenn.. ‘ 57800 Lake Huron.
Rise in the stream above the junction, cs- : o
timated at the rate of 0:80 foot per ‘
‘mile, to the foot of the lowest full, 0-80 . 0-64
——in fall, ... . 003 3700
-—— across pool, between fulls estlmated
at 0-50 foot per mile,ov.vvoiiannnn 0-11 006
—dnfalls, coov i e . 005 1400
—— across lower lake, estxmated at 0'10 : ‘
foot per mile,..... i 1-00 0-10 1-99 629-80 First lake.
—— in stream between ]akcs, estmmtcd ‘
at 0:50 foot per mile,..v...oovuue 0.38 019 -
—— in lake to foot of rapids, esumated :
at 010 foot per mile,.vevunnen... . 170 01T 407 630°16 Second luke.
—— in a succession of falls and Rapids, ‘
forming thé connecting stream be-
tween lakes,..........oeviiiies 0°60 100°00
—— across lake to the junction of stream
below fall, estimated at 0°10 fuot per .
rmile,. Ciciii i 0030 0-03 4:97 . %3019 Third lake.
et 40 119 1 P PPN .o 005 11-00 ‘ .
—— in stream to foot of fall, cstmmted‘
at 080 foot per nnlo, Ceriraiseee.. 0044 033
——dnfall cooiin i 0-01 700
—— in a long lake above- the fall, es-. ‘ ‘
‘ timated ad 0-20 foot permile, ... .. 575 1115 1122 . 749'69 Fourth lake.
—— in rapid, at lat, 46° 10" 22",....... 002 1:00 ‘ :
—— in stream, estimated ut 1 00 ft. per
mile, ool 0-90 090
~—in rapid, ..ol cienssacees 001 2:50
~—in lake al)me Mpxd estimutcd at : ‘ X
0-20 foot per mile,...vvvieiiiiias 126 025 1341 754:34 TFifth lake.
~——inrapidy ceeeiain e ceveen 0705 3:50
~— in lake nbovel.xpld eatxmatcd at0:20 :
fuot per mile,. ceredeiaianae ... 165 033 1511 758-117 Sixth lake.
—— in same luke, R narrower part, es- :
timated at 0-25 foot per mile,..... 135 031
—— across luke to foot of falls below
Lake Panache, estimated at 0:20 foot ‘
por mile,s. e, veeses 1000 0 020 17°36 758-68 Lake Panache.
—— in fall from Lake Pun%ho,. ....... 0-02 8:00
~—— along surface of Lake Panache, es-. . ‘ ‘
timated ut 010 foot per mile,...... 1300 1:30 * 3038 76'7°98 Eighth lake.
—— on connecting stream above Lake . ‘ ‘
Lavase, estimated at 0:50 foot per . ' :
MEC, +evnvnenniens s ceiieie.. 088 028
—— on Lake Lavase up to the lower }
pointof the marsh, est:mated at 020 ‘ : .
foot per mile, o vvviieiieniiieies 1000 020 31°94 768 46 Lake Lavase.

.
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Total Height o

Distance. Rise. Dist. above the Sew.
‘ - Miles. Feet. Miles. ‘ Feet. .

Rise in current, moderately strong, up ‘ ‘ ‘

through the marsh, and up the

stream to the foot of the rapids

. below Round Lake, cstimated to -

average 0°80 foot per mile nearly,.. 260 2-08
—in two 1(\])1(1:, including current ‘

between, up to the level of Round :

Lake, . coviniiii i 0-11 500 3465 77554 Round Lake.

A smaﬂ brook falling into Round Lake, on the north qule, issues from ‘mother
lake called ‘\Inclmtaew.mmmw_r, lying parallel to the upper chainj to this lake
there is a portage of about half-a~mile, long used by the people connected with
the Hudson’s Bay Company, when on their way to the post of White-fish Lake.
From the north end of this portage a bearing of N. N. L., and a distance of a
little over a mile across Lake Muckataewagmning strikes the southern termin-

“ation of Salter’s meridian line, and also the end of a portage, buth of which
cross the water-shed and come upon White-fish Lake at a distance of from‘
twelve to fourteen chains.

Thelakes above Round Lake, of which there are five, are all long and narrow;
the lowest one of the serics measures upwards of ten miles in length from
bead to foot, but is nowhere thirty chains wide; except at the lower end,
where the breadth is about three-quarters of a mile. Muckutacwagaming Ties
exactly parallel with this long lake, and measures from four to five miles in
length, with a breadth ncver (,\(ouhnw half-a-mile. Round Lake, as its name
implies, is newly cireular, with a diameter averaging about a mile and three-
guarters ; in addition to the tribute received by Round Lake from the head lakes
to the cast, and from Muckataewagaming, to the north, a third tributary enters it
on the west side, about three-quarters of a mile above the outlet. ‘

The country surrounding: these upper lakes is for the most part very bloken
and rocky, few parts clmmmn much consideration for their agricultural capabili-
ties; but. pine grows nbundaut]y of both the red and white varieties, and the
white pine is quuvnﬂv of large size.  Ou the north side of Round L&l\(‘, bet- -
ween it and Muckatacwagaming, there is a considerable extent of land yielding,
stout, umplo and oak, mixed with large-sized white pine, where the soil is evi-
dently of good quality, but the swdface is for the most part rugged and stony.

The sane deseription will equally apply to the country on the north-west side
of the water-ched, bordering on \Vlurv- ish Lake, where patehes have been parti-
ally enltivated around the Hudsows Bay post, ploduom potatoes of the finest
description, but the places capable of yiclding. them, or of being eultivated ab
all are confined to very narrow limits, from The irregularity and general 1ocky
character ot the ground. ‘
~ The banks of the stream f(\ﬂm'r from Round Lake are generally flat and dry
ahout the upper end, bearving ]):!I\(Hll, small white birch, cedar and tamnarack;
but they become t'm,hm]ly Tower and wore swaimpy towards Lake Lavase,
and the stream after passing throngh a low and wet fract, prodncing black
ash, and bluck oak of stunted size, opens out ab the J\llncuon with the latter into
an extensive m.nxh.

The upper halt of Lake Lavase is all marh, aver wmg about half-a-mile in
width, and bounded on each side by hold m(ﬂ\y hills; the lower half is alter-
nately rocky and marshy at the poing< and in the lm)‘s, aud the banks of the
conneeting stream [lowmu from it are low and ‘marshy to the juuction of Lake
Pcumche. ‘
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About two miles below: the ]UllCthU Lake Panache opens out over a greab
arca, extending several miles to the southward in a great south bay, which con-

stifutes the main body of the lake. ¥From this bay an arm extends in a general
bo.num about E. S. I, for six miles, reaching longitude, by account, 810 12/
5311 W., and giving a total length to the ]ake imm its castern to its western
extrewity of uhout cighteen zmie from the western end of the lake, another
arnl- extends non;huly but that part WS 106 examined, aud I am COuaequuutly ‘
unable to describe its limits. ‘

The north shore of Lake Pmmche, fir om the ]nnctmn of the stream fmm Lake
Lavase to the western extrenity, where the northern arm branches off, is toler-
ably regular, and it is bold aud rocky most of the way ; but the coast ou the
south side and up the ecustern arnn is dm,p]y indented by bays of great extent ;
numerous islands, mauy of which, e ~pucml y those about the (,entr(,, are of laroev
size, are distributed over the surfuce of the lake. The surrounding countr) is
or the most part rugged and rocky, and the soil is no where iu the vicinity of
the lake of a higher character than to uublc it to support a moderately good
growth of red pine. -

The lukes below Lake Panache, which a]l lie transversely to the course of the
fust-flowing parts of the streas that unite them, are narrow, sometimes not
exceeding u few chains in width; they are bounded by bold, rugged, barren
shores, destitute of attraction as re gards the picturesque until m.u,hum the lowest
lakes of the series ; these wash the base of the range of Lills which streteh along
the coast of Lake Huron from Lacloche, and thOU{_}ll the country is barren, the
scenery becowes very beautiful.  The hills do not rise to a great elevation;

one of the highest was found to be ouly 369 feet over the level of the small lake

ab its nmiheln base, or 421 feet above the Ievel of Lake Huron; but the bare
white precipitous ides and sl 1wrp rugged outline of these hills stamp them with a
character whicl strougly contrists with that of the surrounding coutry,

The range here is divided into two ridges of equul elevation by a narrow valley
lying eust and west, occupicd by an avm of the lowest White-lish River lake,
on the west, and by w .s.uaH luke whose waters flow away from the White-ftish
River on the east.  The southern boundary of the range is maiked in the valley -
of the White-fish River, by the last two [ulls in the stream below.  Tle banks
of the stream below the lowest fall are for the greater Inutﬂwt, and there isa tract
of tolerably g vood Lund on cither side, }wldm» prineipally hard-wood niixed with
pine.

DISTRIBUTION OF THE ROCK FOR\IATIONS.

The rocks of the region explored during the season, embrace two of the oldest
recognised geological formations, the Laurentian and Huronian ; the rocks of the’

litter and more recent of which Lave been observed to pass unconformably be- -

low the lowest of the fossiliferous strata of the Silwian system. The contorted
gueiss of the Laurentian’ series, with its associated micaceous and hormblendie,
schists, spreads over the country to the south and east, while the slates, conglo-
merates, limestoue, quartzite and greenstone of the Hmoman, occupy the nmth
and western parts.

It was stated in my Report on the nmth shore of Lake Huron, that the eastern
limit of the Huronian rocks was to be found in the bay on the north-west side of
Shibahahnahning. If a line be drawn from that point to the junction of the,.
Maskanongi &ud the Sturgeon Rwels, it would run in a north-eastelly beamng
nearly, and it would 1u§ ely represent the common boundary of the two forma-.
tions ; were the JunCtloll however followed out i m deta,ll between the two pomts,,
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there would be many deviations from the line, presenting sweeps and curves in
it, sometimes on one side and sometimes on the other, resulting from the effects
of uudulations, . ‘ ‘ ‘

The difference in lithological character between the two formations was always
sufticiently apparent, but though hoth were frequently found at short distances
apart, the immediate point of contact was always obscure; aund a mass of green-

- stoue of rather coarse grain was usually the first intimation of the proximity of
the higher rocks. ‘

The change was first observed at the junction of the Maskanongi and Sturgeon
Rivers, and 1t was afterwards discovered on the Wahnapitae at two places, one
about halt-way between the White-fish River route and Walmapitaeping, and the
other crossing the Walimapitae about four miles above the White fish River route;
it was again manifested on the first little lake on the White-fish River route
after leaviug the Wahnapitae, its strike thence being in a course generally pa-
rallel to the upper cham of the White-fish River lakes; crossing Salter’s base
line somewhere near his fitty-second oy fifty-third mile, and passing to the east-
ward of Lake Panache, it runs out at Lake Huron, north of Shibahahnahning, as
has been said. ‘

Laurentian Series.

On the Sturgeon River, gneiss of red and grey colonrs, interstratified with
layers of mica slate and quartzite, is displayed ab each of the falls and rapids |
below the Smoke Fall; and the banks occasionally exhibit strata of the same’
lithological character, always more or less contorted, but having a general dip
south or south-cast. \ =

At Smoke Fall, the strata, which are otherwise similar to those seen below,
are tolerably regular, and shew a dip S. by W., but immediately above the falls
they become nearly flat, the angle of inclination not exceeding six degrees in
a due south direction. In the long north-western stretch qof the valley above
Smoke Fall, and below the Temagamang, occasional exposures on the banks of
the river exhibit gneiss and quartzite, invariably dipping south; and above the
Temagamaug, where the rocks are more frequently exposed, there is no remark-
able change in the lithological character for several miles, while the general dip
continues to be southerly., : ‘

Between the lowest two rapids, above the Temagamang, the gneiss is green
in parts, deriving its colour from the presence of chlorite, and these chloritic beds
are succeeded by and interstratified with beds of red and grey colours; towards
the end of the north west stretch, the prevailing color of the gneiss is green, and
portions are of a coneretionary character, the concretions being enclosed in thin -
films of chlorite ; the general dip is about S. by E. -

At the elbow of the river, where it turns northerly, and where a small stream
comes in, thinnish beds of fine-grained red and grey gneiss occur ; the beds are -
parted by layers of yellow mica, and shew a dip south, while similar beds at
a short distance up the creek, and just below the part where it first becomes
rapid, dip about east. Farther up the river, and at a little distance ‘below the
junction of the Maskanongi, the east bank exposes contorted gneiss, with many
beds of greenish coloured quartzite. At the junction of the Maskanongi, the
rock is rather coarse grained greenstone, rising on the north side of the tri-.
butary in a precipitous hill about 250 feet high. ‘ -

The rocky banks and bold rounded bluffs of the French River are all gneiss, -
generally of a red colour, or red and grey, with interstratified portions of mica-".
ceous and hornblendic slate. These rocks every where display contortions and -
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~are intersected by numerous quartzo-feldspathic and quartz veins, and small

fissures and cracks in the rocks are sometimes filled with crystals of black horn-
blende. : C

On the north channel of the French River the attitude of the gneiss, inde-
pendent of small contortions, is sometimes nearly horizontal, but the prevailing
dip is from south to south-east. ‘

At the eastern of the two middle outlets, falling into Lake Huron, the gneiss
is alternately red and grey ; the ved is fine grained and compact, the grey coarse-
ly erystalline ; the bedding, which is very distinct and tolerably regular, dips E.
S. E. <45°. At this point the gneiss is cut by two sets of granitic veius, one
set composed of large coarse crystals of red feldspar, with quartz and mica,
running north and south ; while the other set, which is fine-grained, and in
which the prevalent mineral is red and pinkish feldspar, intersects both the gneiss
and the coarser veins.  This set runs N. W. and S. E. o

On the upper part of the middle channel both north and south of the main
river, black hornblendic slates with garnets, are occasionally seen interstratified
with the gneiss; but at the northern end of the lake, and on each side of the
eastern outlet of the Wahnapitae, the gneiss, which is very much contorted, is
chietly red and grey. ‘ :

At the falls and rapids of the Walmapitae, and wherever the rocks are seen in
the valley below the White-fish River route, they were found to consist of red
and grey gneiss, generally more or less contorted, but shewing an average di
from south to south-east ; and in the country east of the river on Salter’s base

line the gneiss forms a series of precipitous ridges running N, E.and S. W., all

shewing a dip S. I5.< about 45°. ‘

On the base line west of the river, the ridges which are there also very
precipitous, at some parts run nearly north and south, and the strata sometimes
appear to be vertical, but always more or less contorted.

At the sixty-feet fall and rapids, about two miles and a-quarter above the

- White-fish River route, the gnelss rises in bold precipitous clifls about 150 feet

high, on the north-west side, striking Ii. N. E. and W. S. W. in vertical strata;
the clifls run across to a small marshy creek, about a-quarter of a mile above
the falls, and present low bluffs or ledges over its southern bank; but about a
mile further up, an exposure of quartzite and slate, belonging to the Huronian
series, comes to the river dipping N. W. <65°. ‘

The junction of the upper and lower formations must consequently take place
in the low marshy ground near the creek ; it crosses the river there, but proi?ably
extends only a short distance on the other side, for though the exposures on the
river up to the northerly turn to Wahnapitaeping are all of the upper series,
the strata nearly coincide with the course of the stream, and just at the turn
another exhibition of the gneiss of the lower series makes its appearance;a
small Jow hollow or dingle at this part seems to mark the boundary of the
formations, the contorted red and grey gneiss being on the south-east side of it, -
while the north-west is occupied by a somewhat coarse-grained greenstone,
which at one part has an arrangement of its crystals in a manner obscurely .
resembling stratification. ‘ ‘

Huronian Series.

It has already been stated that coming from the lower to the higher formations
amass of rather coarse-grained greenstone was generally met with. It was so on
each occasion, with the exception of one, and in that there was an interval .
between the formations occupied by a marsh, beneath which the greenstone may -
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have been present without any exposure. Whethe} this nmgnetoue is the’ resu
of an overilow coutenporaneous with the upper for matlou, or ub cmptlw, ma
intruded at a ater period, has not yet been ascertaiued. (xu,(‘n%muu almost:
quite identical with this were found at other parts, forming regular bauds be
tween bads of quartzite and conglomerate or slate, aid were h‘,qucutly seew
cap the hills where the strata below were uearly horizontal ; but there are alg
mauy. vertical iutrusions where the muuh‘rom, p;cwnl\ 1o dhtm( tive differer
in mineral character from the interealated luyers, further than being geuerall
in a slight degree of a finer grain,

The xod\a which form the different members of the group, as sceu in the ale
examined, taken independantly of igneons intrusious or mmpmcd trap bed
may, there is reason to suppose, be found to sueceed oue another i somethin
like the following ascending order; the district however is so much (thmbe
that the sequence is not given with mueh confidence, though all the nasse
described are met with in one 1)me<, or otlier.

1. Fine grained green silicious slates, with thin bands of green qumtmto mtcrstmtrﬁed also fifi
grained slates, sowmetimes .of a green inge, awd often bluish or hlm,l\, weathering very black
oce: Lsunmlly somne lnyers assume a reddish: mlm, copper pyrites and ivon pyrites ace iu,quw
present in this (hvmun

2. Slate- conglomerte, the matrix always ‘greenish in colour; sometimes it has a regular slmy stru
ture, at ‘other times it resembles a massive loes -gradned greeenstone trap; it holds pebbles of whit
anrl n.,d syeuite in great profusion, with oceasional masses of geeen, bhrown aud red jasper, round
in form ; associated with the conglomerate, and probuably nottar feom the division No. 1 are gred
slates in very Legulu laminwe, cleaving with 'the bedding, and usually cut b) parallel joints,

3. A band of limestone; its su.;tn always appear very muceh disturbed, and 1t is in genexl associated]
with greenstone.  The prevailing color of the limestone when fuund in mass, is w pale whit
grey, som(rtimcs passing into dark blue; the band is frequently breceiated, aud ofien displ
rougit jagged edges, which appear o belong 1o layers of horustone : pm'mlb of the baud .
indarated calewreous shale, and these oceasionally contain fine-grained silicious pebbles,

4, Shate conglomerate resembling the slate cunglomerite on the other side of the limestone.

5. Green \I‘ILI(HH chloritic sl\tbs, with some tolerably strong bands of guarizite. '

6. White and very pale sea-green close-grained gquar il w nh bads of quietz conglomerate mtelpose
and layers of tulco-quartzose slate, sometimes of o dirk grecn colory but more frequenily a p
flesti-red.  The pebbles of the conglomerate are chicfly small whiie vpagae ronnded musses
quartz, but these are oceasionally mixed with rounded masses ot red and green jasper. :

Leaving the Lanrentian m(ks on the main stream, ab the junction. of thel ]
Sturgcon Tiver and the Maskanongi, aud ascending the tributary, the range of &
the Oanxtuuc with heds be lunnmw to the first dnmou, cousisting of’ green 2
bluish slates, sometimes weathe ring very black, aud thin Llyu" of gree
quartzite, were fouud on the shores of the lavgest of the three lower lakes ;
slates were generally of'a very fine grain and compuct texture, aud ht,quul.
coutaived (,oppu aud iron pyrites.

‘At the head of the same lake the slate, whieh there is nxecn, \V&lﬂlel‘l‘
brownish-grey, rises in a set of parallel ridges, running N. 50¢ E. and S, 50°
the strata appamntly vertical.”  The rock here prmluccs a 1ounh, jagged
wrinkled surlace, breaking into elongated splinters when struck with

“hammer. Abreast of the m]]s, at th(, head of the lake, the slates, othe
similar to those of the ridge below, and still forming a ridge on the south si
are conglomerate, holding “younded pubblus of sycnlte, with occasional brow
and green ones of jasper.

To the west, the slates are cut off by the intrusion of a dyke of compact flesh
red feldspar, which crosses the portage between the two lakes, at- the south
bend, and forms the falls. The intrusive red feldspar was tound to be cutiby
small veins of specular iron ore; and veins of semi-translucent white quarts
holding yellow sulphuret of copper, mtersect both, dlsplacmcr the iron ore
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The general beann« of the whole intrusive mass appeared to be nearly north.
and south, but the main vein of quartz, holding copper pyrites, lies about N. E..
and 8. W. Smaller quartz veins, but appalently without copper ore, run inte-
‘the main vein on either side.
At the foot of the lake, where a southern bend occurs in the coast, the strata
consist of slate and quartzite, very much disturbed; but they shew a general
strike newrly east and west,with dykes of greenstone and compact flesh-red feld-
spar cutting them tr anavcrsely, till turning north up the long narrow lake below
Masl \auolm-wa«rmmn , when the slates strike along the east side, shewing a.
regular dip from N. 800 . to due cast, with an average inclination of twenty-
five degrees.
At a short distance west from the lake, the hills are greenstone and pale
~greenish quartzite, which possibly may be interstratified with one another; but
their mutual relation not being well developed, such cannot be asserted as a fact.
At the falls at the foot of the Maskanongi-wagaming Lake, the rock is com-
pftct dark blue or greenish slate, and the same rock continues on both sides of
the lower bay ; but above the lower bay, as far as the head of the lake, the shores
and islands are slate conglomerate, with pebbles of syenite. The attitude of the
~ conglomerate on Maskanongi-wagaming ¢ appears, for the most part, to he nearly
horizontal. On the west side of the lake, 1t was observed to form the lowest of
a set of distinctly marked hands of rock, the accumulation of which constituted
the highest hill ; it was succeeded above by a band of greenish colored quartzite,
~some of which has a slaty cleavage parallel to the Lmyels of the deposit, while
the third and fourth, or uppermost bands, were found to be greenstone, the d1p
of the whole being N. W. by W.< from 109 to 12°. \

On the east side of the lake, diregtly opposite this graded mountam, the
“couglomerate gives an escarpment facing to the west, with an easterly dip, show-
ing “that the axis of a gentle north and south anticlinal runs along the lake.
At the head of the lake, and abreast of the rapids on the stream aboVe, the es-
carpment faces easterly, and the rock, being on the western side of the anticlinal,

slopes gently to the west.

‘On the small northern lakes below Metauamashmg, and at the lower
end of Metagamashing itself, the rock is a very fine-grained ﬁnely laminated
green slate, portions of which contain rounded pebbles of syenite, remotely

apart from each other. At the portages next below Metagamashing, these |

slates dip S. 20 W.< from 10° to 15°, but that dip is not. constant, as a shoit
distance above they become horizontal. They are divided by two sets of parallel
~ joints cutting the strata into rhomboidal-shaped blocks, the direction of one:
~set being N. 520 W., and the other N. 23° E.” The rock being cleavable to an
unusual extent, in directions parallel with these joints, may be broken into very

- small :flafrments of similar shape Portions of this slate .are tolerably well L

suited for whetstones.
- Both shores of the north—ea,st arm of Metagamashmv are of syenitic slate con<. ‘

‘ glomera,te, the strata gently undulating, or nearly honzontal until getting with~"
In a mile and a-quarter of the point of the peninsula which divides the two arms:
of the lake, where the rock is'a pale green quartzite,: ‘evincing great distarbance,
and dipping 1rregulally to the westward. Above the point where the quartzite
appears, the rock is a pale flesh-red syenite, the. principal constituent mineral
being a flesh-red feldspar, and farther up- -still, .on both sides of the narrows :lead- :

‘ mg to the main body of the lake, it is greenstone. S :

'On both sides of the north-west arm, the rock is white or pale green quarbzxﬁe;,, R

 portions having ‘a regular slaty . cleavage, 1\?a)ran,llel with the: hedding; w
shuws a dip all along the west: co&st from
L

579 E. to N. 750 E., the av’etage; .
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inclination being sixty degrees. At the rdpids on the river, just above its junc-
tion with the lake, there are ledges of white and pale greenish quartzite, holding

interstratified layers of white quartz conglomerate, ranging generally N. N. W, .

and S. S. E. ‘ ‘
On the southern portion of Metagamashing, the rock of the coast is chiefly

greenstone, with disturbed strata of syenitic slate conglomerate and slate on

some of the points and on the islands near the middle. On the group ot small
islands in the bay leading to the portage over the water-shed, slates and green-
stones are seen in interstratified layers, dipping S. 700 E. <45°, and the
- water-shed is greenstone. It appears probable that the greenstone of the south-
‘ern bay is a continuation of the iutrusive mass of greenstone and syenite observed
at the peninsula dividing the two armns of the lake.

At the small lake on the west side of the water-shed, the rock is a cmnpacf ‘

dark blue silicious slate, shewing an easterly dip ; and the islands in the eastern
bay of Wahnapitaeping, as well as the eastern coast of the lake to the south of
them, are syenitic slate conglomerate, but the coast on the west side of the bay
is greenstone. The greenstone here forms the bold promontory which divides

the eastern bay from the main body of the lake, and also the islands off the east

coast south from it, running in a direct line S. 22¢ W, - The greenstone of the
peninsula is extended to the islands outside of it, and then followed by ridges
of slate conglomerate, with a strike parallel to it. This slate conglomerate

follows it also on the north-east shore of the lake, where it prevails for the breadth -

of about a mile, with greenstone again beyond it, in two sharp points, which
show a strike N. 300 E. . ‘ ‘
Between these points and the mouth of the river, there are no exposures of
rock on the north shore of the lake ; but rocks which would apparently strike
into this part, compose the mountain on the west side of the river, a short
distance above. The eastern part of them, towards the foot of the mountain,
consists of alternations of greenstone and quartzite, ruuning quite parallel to one

another, with a strike of 8.45°E. The western part. which is at the summit,

is composed of white or very pale sea-green quartzite, with very regular layers
of quartzose conglomerate, seldom over an inch or two in thickuess, holding
small rounded pebbles of white quartz, with some of red jasper. The beds are
perfectly vertical, with a strike S. 370 E. The first rock on the lake shore, on
the west side of the mouth of the river, would come in considerably to the west-

ward of the mountain strata. It is situated just beyond the delta, and cousists

of greenstone running apparently N. 16° W.; beyond this greenstone, about

half-a mile, there appeared two exposures of green silicious slate, over a mile

from one another, the more eastward of which was very pyritiferous ; its dip was
W. <459, while that of the westward one, which was much disturbed, appeared
to be S. 68¢ L., with an uncertain slope. !

At the north-west angle of Lake Wahnapitaeping there is an intrusion of pale.
flesh-red fine-grained syenite, which, where seen on the mainland, seems to strike

N. 44° W. ; but turning more southerly in its opposite course, it runs apparently -
about north and south, forming portions of the islands grouped across the western .
bay, and striking the mainland again at the southern point of the same bay. .
This syenite appears to be closely associated with a great mass of greenstone,.

which rises in a lofty vertical precipice immediately west from it, and forms.

the promontory on the south side of the western bay.

Entangled with the greenstone there are masses of rock of abeautifully varie-. -

gated aspect, having large white and deep flesh-red rounded masses of feldspar, °
ted through a base composed of smaller masses of thesame des-;

cription, with others of translucent quartz, among which a green amorphous.

thickly dissemina
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mineral’ reticulates, apparently pyroxene or hornblende, sometimes giving a
banded aspect to small portions. Mica is present in small quantity runuing

parallel with these bands. The rock has the character of what by French

- geologists would be termed an arkose. It may be an altered rock, and is not
unlike some portions of the gneiss of the Laurentian series, to which it may
perhaps belong. - ‘ . - o S

The precipitous hills a little farther south present similar varieties of roek, -
and on some of the islands and at a point of the mainland masses of altered rock
and contorted slate were seen adhering to the syenite, while they were at the
same time cut by quartzo-feldspathic veins. The general strike of these slates
was N. 320 E. ou the island, and N. 28 W. on the mainland. =~ ‘

Beyoud this the whole of the west and south shores of the lake display the
effect of a very high degree of disturbance, and slates, conglomerates, quartzites
and greenstone, with brecciated limestone, come in strangely irregular juxta-
position. Along the western shore and on both sides of the south-western bay,
towards its extremity, the exposures are greenstone and altered silicious slates,
which have somewhat the appearance of being interstratified with one another;
but at the northern extremity of the promontory dividing the south-west from
the south-cast bay, there is a white or yellowish quartzite, immediaiely suc-
ceeded by a conglomerate containing large rounded masses of syenite, quartz
and jasper, so intimately blended with the paste in which they are enclosed,
which 1s of a green trappean aspect, that except for the smooth polished surfaces,
wet from the wash of the lake, revealing the contrast of color, it might be readily
mistaken for a portion of the greenstone with which it comes in contact.

Associated with the greenstone which succeeds the conglomerate on the east
is a breceia, made up of angular fragments of greenish quartz and very dark grey
silicious slate, cemented together in a calcareous paste, the whole mass weathering
black. This breccia was observed to skirt the shore, keeping always in contact
with the greenstone, for about half-a-mile, leaving it at the north-west point of
the promontory on a strike N. 500 E. Outside of the point it bears more
easterly, and strikes through the cluster of islets which lie at the point, ap-
parently running straight across the eastern bay. ‘ ‘

Re-appearing at the water’s edge on the eastern shore, it is overlaid by an
altered hine-grained compact silicious slate, which again is overlaid by green-
stone, veins of white calcareous spar entting through the whole series. At this
point the breceia is exposed for only a very short distance, striking along the coast -
at the edge of the water, but it re-appears on a small island about a mile farther =

- north, lying between the string of greenstone islands mentioned above and the .

eastern shore. Small patches of calcareous material were occasionally found

pasted against the greenstone of the islands on the east side, and in the small
cracks and fissures cutting the body of the rock, effervescence indicating the
presence of carbonate of lime, was sometimes observed on the application of an
acid. : ‘ »

The masses along the east coast of the south-eastern bay and of the islands

within it, are chiefly quartzite, some portions of which are very ‘pure white,’

others being grey and greenish, while some are partially of a pink or rose-red,’

The prevalent dip of all these is easterly. On the western side of the bay a

reddish-grey or greenish syenite keeps the shore for about & mile, and probably”

- cuts through the grey quartzites which hold the coast south from it to the
outlet of the lake. - S ‘ o

On the north point of the island, at the outlet of the lake, a mass of silicious’
and pyritiferous slates, interstratified with bands of grey and greerish quattzite,’
was observed to be:cut by a vein -of ‘white quartz from five to six yards acros.:

The only metalliferous mineral perceived in it was iron pyrites. S
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o I that part of the Wahnapitae which occurs between the exit of the lake
and the western turn, about ten miles below. the course of the river and the
stratilication appear to coincide, and the rocks exposed at all the rapids in
greession are of pretty unitorm chavacter. conwisting of silicious pyritiferous
slacos ol a greeuish eolor, interstratified with bands of grey and white quartzite.
At this tn occurs one of the greenstone masses which huve heen mentioned
as usnally nterposed hetween the Laurentianw and Huronian series.

For another and almost equal streteh of the river, the stratification of these .
silicions slates and quartzites coincides with its course, aud they conipose the
rocks ol the falls and vapids in highly inclined or vertical strata. At one of
tie falls the slates are partially iicaceons, aud split up into long splinters, with
a lhifed suifice presenting a ligneous aspect. ‘

The slares aud quartzites, as was stated previonsly, leave the Walinapitae
about two wiles above the sixty-feet fall and vapids, striking south-westerly for

the head lakes of the White-fish River.  The formation was first recognized after

leaving the Walmapitae at. the small Takes on the east side of the water-shed,
with a band ol greeustone flanking it to the south-cast ; thenee running south-
westerly across the water-shed, the outerop strikes generally in that direction
parallol with the course of the White-fish chain ot Takes. L

The country north-west of - the lakes above Round Lake appears to run in
ridges parallel with them, and judying by what is seen crossing to White-fish
Loke, ivis composed of pale yellowish-wlhite and greenish quartzite and silicious
slate, interstratilied with one another, and of greenstone.  The greeustoue forms
bold. lolty, precipitous and abmypt hilly, while the quartzite and slate occupy
the fower grouuds, and usually come to the shores of the lakes in bold rounded
bluii. ‘ ‘ ‘

Following Salter’s meridian line, abount a wile north from White-fish Lake, or
with.an twelve chains of his second mile mark, after crossing a ridge of green-
stoii and some low ground beyoud, a stream counecting the upper lakes of the
Woaite-fish branch of the Spanish River is reached, on the banks of which dark
blue silicious slate is exposed dipping at a high angle, S. 60 W. Farther on,
atrer crossing a ridge of slate which rises on the north bank, a ridge of white
quartzite crosses the line a little within the third mile mark, and a little beyond
the fourth mile mark the rock is red syenite. At the fifth mile a dingy
green magnetic trap, with a large amount of iron pyrites, forms a ridge, and
that vock, with syenite, coutinues in a succession of parallel ridges to the
seventh mile, beyond which the country becomes low and marshy. These
parailel ridges strike nearly east and west, and small brooks or marshes occupy
the mtermediate valleys, ) ‘

Previous to my visit to White-fish Lake, I had been informed by Mr, Salter:
that local attraction of the magnet had been observed by himself, while he was.
engaged iu running the meridian line, and he expressed it to be his opinion that
the presence of a large body of iron ore was the immediate cause. When, .°
thercfore, I came to the part indicated by Mr. Salter, I made a very careful
examination not only in the direction of the meridian line, but for a conside~
rable distance on each side of it, and the result of my examination was that
the local attraction, which I found exactly as described by Mr. Salter, was owing'
to the presence of an immense mass of magnetic trap. e
. The compass was found while traversing these trap ridges, to be deflected from. -
its true bearing upwards of ten degrees at several di{%?erent paits, and in one place, -

it shewed a variation of fifteen degrees west of the true meridian, or about

twelve degrees from the true magnetic north. Specimens of this trap have been. :

given to Mr. Hunt for analysis, and the result of his investigation shews that it
© 100 ‘ ‘ /
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contains magnetic iron ore and magnetic iron pyrites ‘%fenex‘ally disseminated
through the rock, the former in very small grains; titaniferous iron was found
~associated with the magnetic ore, and a small quantity of nickel and copper with
the pyrites. It was remarked that notwithstanding the powerful influence of
this maguetic mass in causing a general local attraction, the contact of fragments
of it with the compass, although producing a slight effect, rarely occasioned
any remarkable agitation of the needle. - ‘ s

The rocks exhibited on the shores and islands of Round Lake and on the south- -
eastern arm of Lake Panache, are in general character similar to those exposed-
on the north side of the water-shed at White-fish Lake. They consist of green,
yellowish and white quartzite, interstratified with green silicious slates, asso-
ciated with great masses of greenstone, the latter forming lofty precipices, and
abrupt hills running in the general strike. These measures are supposed to be
lower mewbers of the formation, brought into the positions they occupy by a
series of undulations, of which the water-shed between Muckataewagaming
and White-fish Lake is the position of a main anticlinal axis. - o

Syenitic slate conglomerate was first observed on White fish River at Lake
Panache, not far below the junction of the stream from Lake Lavase, where its
charactéristics precisely resemble those of the slate conglomerates so widely
spread over the valley of the Maskanongi. - ‘ ..

At this point it was found in contact with greenstones, but on the south side
of the promontory which divides the upper from the south bay, it occurs in low -
rounded ridges, succeeding hills of green slate, interstratified with beds of greenish
and white quartzite. ‘ ‘ ‘ ‘ T

To determine with certainty the order of succession on the promontory would
involve much difficulty, as the rocks are in a state of great disturbance ; but it
seems probable from the attitude they present, that the green slates, with their
associated beds of quartzite, are lower in superposition than the conglomerate, and
may be the equivalent measures of the wrinkled slates seen in juxtaposition with
the slate conglomerate on the lower lakes of the Maskanongi. : T

On the north shore of Lake Panache, about midway between the inlet from
Lake Lavase and its western extremity, a band of limestone occurs, which where
first observed, appears to be both underlaid and overlaid by syenitic slate con-
glonierate. The mass of this limestone, which measures about sixty yards acrogs
and may be about 150 feet thick, is of a pale grey color on fracture, weathering
to a bluish-grey, with thin layers which have the appearance of chert, but are
in reality only harder portions of the limestone, weathering quite black. About
the base of the caleareous strata some of the beds are blue, holding ‘move sili-
cions matter than the grey beds, while others are of a brecciated character,
The heds are all more or less intersected by small veins of fine greenish jaspery-
looking trap, which weathers brown or yellowish. ‘ N

‘To the castward of this exposure the only indications observed of the presence
of limestone were on the ecast side of the large island at the entrance of the-
south bay, and in the peninsula on the north side at the entrance of the easterh
arui; in both of these localities small exposures of a black-weathering brecciated
rock, which proved to be calcareous, come up in oné or two parts, just overthe
surface of the water. On the island the calcareous rock is overlaid by a black-
weathering slate, which, tliough without pebbles, resembles the matrix of péd-
tions of the slate conglomerate. On the peninsula at ‘the eastern arm the
brecciated roek comes directly in contact with greenstone. ‘ C

To tlie westward the calcareous strata and syenitic slate ¢onglomerate strik = -

“aloug the north shore, and alternately appear on the. coast for about three miles,
“occasionally coming in' contact with a great ‘mass of greenstone, which strikeb -
' C N . ST S
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geumally in the same duec’mon The ca]careous rock then appears to' be cut :
off by greenstone, which forms the bold precipitous shore of the lake to the
Jum :tion of the northern arm, ‘

The islands near the centre part of the lake, which lie off the great south‘
bay, ure chiefly white or pale green and yellowish quarulte' in the large ome -
nearcst the south shore the beds are massive, the rock in some is granular, and
ocmswnally sufficiently coarse to form a fine conglomerate ; portions decompose
into a fine yellow sand. The dip on the island varies from S. <45%t0 S, 700
‘W. <459, and at one part it is S. 45¢ W. <25°. The south shore and the
islauds off it are quartzite and greenstone alternately, and at the point where
the lake turns south towards the lower expansion, white and yellowish quartzite -
is cut by dykes of fine-grained greenstone, which run N. E. and S. W. :

At the head of the lower south expausion of Lake Panache, the limestones
are again seen on both sides, and also on the two islands near the middle,
str 1l\uw about E. by N. aud W. by S., and shewing a southerly dip on the -
northi side of the exposures ; but the slate conglomerate, with which it seemed to
be associated at other parts, only appears on the south side of the large island, .
lying at the entrance to the northem arm, and between this island and the
exposure of limestone on the west side of the bay, there is a point to the north-
‘eaxt; ol the limestone displaying fine-grained green slate, which, though very -
much disturbed and intersected by quartz veins, appears to shew a genelal dip to n
the nortli-west.

South of the limestone, the rock at the points and in the small 1sland near -
the middle of the lake is bluish-grey and whitish quartzite, with thin beds
of silicious slate, dipping generally about S. 300 E. <53° ; and at the falls at
the fout of Lake Panache there are strong beds of whltlsh-grey quartzite some-
times tinged with red, striking N. 500 W. and 8. 50° E. in a vertical attitude. &

The notth shore of the lake below the falls is greenstone, associated with
which at oue part, a rough black-weathering calcareous mass was observed
adherir g to the igneous rock, but only for a few yards a little over the surface
of the water, Farther down the lake, on both sides, the exposures are white or
greenish quartzite, with occasional layers of white quartz conglomerate, all
shewing a southerly dip ; but on attaining the long narrow westerly reach, the
south shore exhibits pale green pyritiferous quartzite in strong compact beds, .
interstratified with pale green silicious slates and greenish granular quartmse )
bands, all in very regular strata, dipping S.< from 25“ to 450, ‘

These measures are cut off to the westward by a great intrusive mass of
greeunstone, a little way above the higher of the two rapids which join the long
east und west lakes. On the west side of the dyke, slate 'conglomerate i
found iv detached patches in contact with greenstone, and it forms a ridge
across the end of the peninsula, abreast of the upper rapids, while a ridge on
the south side of the stream is greenstone. On the little lake to the north
which intervenes between the two rapids, the rock is whitish and pinkish
quartzite with silicious slates, striking generally about east and west ; the strata -
sometimes contorted, and oucasnonally in a vertical attitude.

On the shores of the long narrow lake, west of the lower raplds, the rock |
on each side is syenitic slate cong,lomemte associated with which is a fine-

~ grained green slate, splitting into very regular thin laminae parallel with the -~
bedding, “and intersected by parallel JOIIlf%. These rocks continue to occupy the
coast to the western extremity of the lake, the fine slates occurring only on the
south side at one or two places, where they shew a dip 8. 70 W. <652 -On
the north side, immediately north of the slate conglomerate, green and whitish
“quartzite were occasionally observed, on the surfaces of some of the beds of -
which a very dlstmct ripple mark was detected ‘ -
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* The south-flowing stream below the east and west long lake exh1b1ts dlsturbed
strata composed of green silicious slate and quartzite, which at one part, a little
above the upper falls, dip to the northward; but farther down measures of g
similar character dip to the southward, and at the two falls above the next small-

lake, the inclination is 8. \660 On the north side of the little lake below, the =~

slate conglomerate occurs again, while on the south side, and at the hundred-feet =
rapids which flow from it, connecting with the lake on the north side of the
mountain range, the rock is greenstone. The greenstone here forms a bold ridge
mnmng east and west, and is succeeded on its southern flank by syenitic slate con-
glomerate, and altered green slates, which skirt the north shore; the former to-
the westward, the latter to the eastward of the junction. of the stream. At 8

bluff point a little way below the end of the portage, on the north side of the
mountain lake, a rough black-weathering rock, eﬁ'ervescmg ‘with acids, was
observed in contact ‘with the greenstone, but the exposure is limited to a few
yards of the shore; and its relatlon to the slate conglomerate, whlch sklrts the
shore above’ and below, could not be ascertained. ‘

The hills which rise on the south side of this lake, and are the eastern ex-
tension of the Lacloche Mountains, consist of beds of pure white or pale sea~
green quartzite, whitish quartzose slates and conglomerates, and talco-quartzose
slates, with bands of greenstone rimning on the strike. The island in the middle
of the lake is quartz conglomerate, which like the talco-quartzose slates at
the foot of the mountain on the lake shore, dips northerly, the conglomerate
dipping N. 210 W.<659, the slates N.¢76°. The slates and quartz cong omerates
higher up the hill strike east and west, and are perfectly vertical. - ‘

“On the small islet on the eastern arm of the lowest lake, and sklrtmg the
north shore of that part of the valley which divides the mountain range, &
confused and shattered black weathering calcareous rock was observed in contact
with greenstone, and the rocks on the mountain side north of the greenstone
are whitish or pale green quartzose slates and white quartzite, both green
stone and slate striking E. by N. and W. by 8., in vertical strata.

The southern division of the range comes out in sections between the lower
lake and the lower falls, exhibiting strata identical in mineral character with a -
large portion of the northern range, white quartz conglomerate associated with.
quartzose slates, striking the river immediately above the upper falls, with.a dip -
N. 20© W. < from 76° to 80°. Strong beds of white quartzite, some of which.
are partially conglomerate, associated with greenish-white and reddish silicious
slates, oceur at the lower falls ; the strike of them is about E.N.E. and W. 8. 'W.
and they dip at a very high angle to the north. On the shore of Lake Huron,
between the mouth of the White-fish River and the Wallace Mine location, the
exposed strata are green silicious slate, with strong greemsh—grey beds of
quartzite, which dip N. W. <60°. . ‘

What the total thickness of the rocks of this formation may be, has not yet -
been ascertained ; and no section displaying even an approximation to a regular ‘
undisturbed succession has any where been seen. The calcareous rocks wiil
Eexh.)ps afford a means by which the structure may ultlmately be followed outs -
but the intrusion of vast masses of greenstone dislocating and probably over-
turning the strata, occasions no small- degree of perplexity in investigating the -

subject, and must give rise to conmderable uncertalnty in regard to the order

- of the rocks in detail.

It still remains a doubt in regard to the calcareous deposits, whether they
constitute one or more bands of rock. Onthe lakes at Lacloche, calcareous rocks
were found to passbelow a considerable thickness of slate conglomerate, whereas

~on Lake Panache, they are found in apparent mterstratlﬁoatlon, and at other‘, ‘
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‘parts they would appear to be above the slate conglomerate ; there may possi-
bly be slate conglomerate both above and below a calcareous band, or there may
‘be two parts of the slate conglomerate, taken as a whole, which are calcareous.
‘In either case calcareous rock would characterise one division of the group. .

~ Assuming this to be the case, and that the quartzose slates, quartz conglome-
rates, and quartzites of the mountains, are the upper strata of the group, there -
would then appear to be an anticlinal axis running along the valley between.
the mountains, on which axis the limestone o Co
“comes to the surface, and the strata of the hills
would be folded up in a synclinal form on each
side of it. The limestone and the slate conglo-
merate come up in the little lake on the north
gide of the range, and the slate conglomerate is
known to run along the shore of Lake Huron,

we  CBVEQUON ~ .. - .

near the outlet of the river on the south. ‘ s B
If this be the structure, the thickness of the S5 3
quartzose portion at the top would be about 5 3 g?}
38,000 feet, while the broadest part of the slate 22588
conglomerate, as found on the long east and g8 ﬂ‘;
west lake, including the finely laminated slates ~ Eg8 &
interstratified with it, the limestone and the S5 E 28
green silicious slates above, will give a thick- R gﬂ
~ness of at least 2,000 feet. The thickness of §g 58
the = silicious slates with thin interstratified g g%
quartzites which occur at the base of the for- = B&
mation, judging from the extent of country g &
over which they. spread, is probably as much 2 =§=
as the whole of the other parts taken together ; & z
so that the vertical thickness of the whole B g
would be about 10,000 feet, which corresponds ’ g

with what it was supposed to be on the Spanish
River. ‘

The accompanying wood-cut, representing a
vertical section, tlustrates the supposed strue-
ture of the Lacloche Mountains ut the mouth
of the White-fish River. o
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Drifi.

It has already been remarked in previous
Reports, that large boulders and rock masses
altogether differing in mineral character from
the rock formation on which they repose, were
observed on the ghores and islands of Lake
Nipissing, and in the French River below;.
and that among the most conspicuous of these
were huge blocks of conglomerate, and Jarge
angular fragments of’ greenish slate.

That these have been derived trom the rocks
of the Huronian formation, there can be no
manner of doubt, and that the direction in
which they have been moved has been south-
erly. The ruins of the slates and quartzites of

*9)1z3renh pue sofeys usead o

104



200V iqf'oriai . <

the Huronian tocks were observed to be present in the gravel on the'banks of thp
Sturgeon River, from its entrance upwards, increasing in: their proportion to:the
general mass gradually with the ascent, until reachingthe valley of the Temaga-
mang, where it constitutes by far the larger portion of the whole deposit. .
Similar facts were observed in the valleys of the Wahnapitae and’ French
Rivers, where large boulders of conglomerate may frequently be seen to rest on

the contorted gneiss at various elevations ‘a‘bove‘the m@rk of the greatest floods, = .

the highest probably over 100 feet : o : )
The polished surfaces of the rocks of both formations frequently exhibit well

‘deve‘loped grooves and scratches, in general nearly parallel to' each other. the 5

bearing- of which varies at different parts from' S, 27¢ W. to 8. 49 'W. On
the Sturgeon and Maskanongi Rivers, and on Lake Wahnapitaeping, the course -
-of the grooves is 8. 270 W., with scarcely any deviation, but farther west they
seem to alter their course to a more westerly direction, and on"Round Lake

they bear 8. 41© W.; while at the long lake near the outlet of the White-fish 1‘

River their direction is 8. 49° W. ‘ o ' S

The great deposits of silicious sand which are spread over the upper valley.
of the Wahnapitae, above Wahnapitaeping Lake, and also the sand in the valley
of the Sturgeon River, are probably chiefly derived from the ruins of ‘the
Huronian rocks. : T S .

Economie Materials. “
The existence of the ores of copper and iron, which are known to be more ot
~ less characteristic of the Huronian series of rocks, investsthe geographical distri-
bution of the formation with much economic importance. These ores were
repeatedly observed in the region explored last season, and although nowhere
seen in large amount or to a great extent, the indications were sufficient to esta-
blish their pretty general distribution; small specks and patches of the yellow
sulphuret of copper were frequently found in the blackish and dark grey slates,
on the lower lakes of the Maskanongi; and at the southern turn of these lakes
there is a quartz vein of from six to eight feet wide, with copper pyrites,
cutting slate conglomerate and an iutrusive mass of compact flesh-red feldspar.
In the feldspathic dyke; small narrow veins of specular iron ore occur, which
appear to run either parullel with the dyke or slightly oblique to it, and the
quartz vein and its subordinate droppers cut across both.  Were this vein as con-
veuiently situated as those of somewhat simnilar character on Lake Huron, .
it is fully as well worthy of trial as many that were selected by explorers
there, some years ago, upon which to found claims for mining locations. ‘
In" the disturbed region surrounding Matagamashing and Wahnapitaeping
Lakes, quartz veins are numecrously displayed, cutting the syenites, greenstones, .
slates ‘and quartzites; but with the exception of small ~specks of ycllow,
sulphuret of copper and iron, they were not observed to contain any metaliferous
ores. A much more thorough economic investigation than we had either the -

means or time to bestow on these veins however would be required, before any - .

satisfactory conclusion could be arrived at as regards their value as lodes.
The magnetic trap discovered on Mr. Salter’s meridian line, north of White-fish
Lake was observed to hold yellow sulphuret of copper oceasionally ; and Mr. Hunt’s
analysis of ahand specimen of the rock, weighing ten ounces, gave twenty grains
of wetalliferous material, of which eleven were magnetic, and consisted of.
magnetic iron ore, with a little titaniferous iron ore, and magnetic iron pyrites

containing traces of nickel. The nine grains of non-magnetic wineral consisted -

of iron pyrites, containing from two to three per cent of copper and about.one -
| I o IR
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er cent of nickel. Many large quartz veins occur on the lower lakes of the.
hite-fish River, but iron pyrites was the only metalliferous substance which
they were observed to contain. o : o
- It was reported while I was on Lake Huron, that a charter had been granted
to a company to work a certain copper lode, said to exist on one of the promon-
tories immediately west of Shibahahnahning, and that the said company had
assumed the title .of the Victoria Mining Company. A few specimens of the
ore which were presented to me have been submitted to Mr. Hunt for analysis,
but as the persons interested in. the speculation seemed disposed to conceal
the position of the supposed lode, and I had no opportunity of making a personal
examination of the ground, I am unable to state further particulars regarding
it. The analysis of the ore gave 6.4 per cent of metallic copper from a fair
average specimen of those given me, the pyrites being disseminated through a
fine grained grey quartz, but the specimens given me may have been picked sam-
ples, and much above the average of the lode.. ‘ ‘ ‘
Of other materials of economic value, the Huronian rocks contain building
~ stone, limestone, slates which in some cases may be used as ordinary whetstones, -
and in others as scythestones; and white quartzite, probably of sufficient purity
to be a good material for the manufacture of glass. ‘ ‘ -
For building purposes probably the handsomest and best kinds would be found
among the syenitic portion of the formation ; the limestone when found in mass,
yields a very good material for burning, and is occasionally suitable for ordinary
building purposes. An analysis of 100 parts of the limestone taken from the
section on the north side of Panache Lake gave to Mr. Hunt the following results ¢

Carbonate of Lime,.c.v.cuviuaen PP 55:10

Carbonate of Magnesia,.......ooovviivenns eses 6:50

Insoluble sand and & trace of Iron,..cevuviesonns 38:40
‘ 10000

Carbonate of Lime, .. cvvvivasneiaveoioeesnnnnns 41-9%7

Carbonate of Magnesia,...... PresEssensiiaann e 240

Insoluble residugy . ceveesnereiniieneriivenenenns 55663
100-00

A specimen of the limestone from the lower lake near the outlet, lying be-
tween the two ridges of the mountain range, gave 36'50 per cent. of carbonate
of lime, with a little magnesia. : o

I have the honer to be,
Sir, ‘
Your most obedient; servant,
A. MURRAY,

Assistant Provincial Geologist. -
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" REPORT
FOR THE YEAR 1856,
| oF ‘
MR. JAMES RICHARDSON, EXPLORER,
.~ ADDRESSED TO

SIR WILLIAM E. LOGAN, PROVINCIAL GEOLOGIST.

[}

» MONTREAL, 1st March, 1857,
SR, ‘

Agreeably to the instructions received from yon in June last to proceed

to the Island of Anticosti, the Mingan Islands, and the Magdalen River, {or the

“purpose of obtaining information regarding their geology, I left Montreal “on

the last day of the month, and embarked with my assistant, provisions and field

* equipment, the following day at Quebec, on board of a schooner which reached
- the west end of Anticosti on the 6th of July. ‘ ‘ o

Through the prompt attention of Mr. Larue, who kindly supplied me with
horses and carts, I was at once enabled to land our materials, which without
his aid it would have been necessary to carry in single pieces from the boats to
the shore, for a-quarter of a mile through the surf, with much loss of time and.
risk of injury; and I may take this opportunity of stating that I was on several
subsequent occagions indebted to him for his attention and assistance.

Not being able to induce the captain of the schooner which carried me to the
Island, to convey me to Mingan, where it was my intention to procure men, I
was obliged to remain where I had landed for a few days, until another schooner
for passage over and back was procured. While instituting inquiries at
Mingan about men, I had an opportunity of making a partial examination of
Harbour Island, Large Island, and one point of Mingan Island; and having
obtained a boat and two men, with little prospect of obtaining more, the Indians
having left for the interior previous to my arrival, we left Mingan on the
- 16th, and got back to the west end of Anticosti two days after. ‘ S

‘While the men were preparing our boat, and re-arranging our provisions for
an excursion round the isﬁand, I commenced the work of the season by a careful
record of the rocks in the neighbourhood, ascertaining the thickness by actual
measurement where exposed, and by computation where concealed. When
practicable, collections of fossils were made, and their stratigraphical and geo-
graphical positions recorded. : ‘ ‘ ‘ - o

On the 23rd July I left the west end, the men proceeding with the boat and-
gro‘visions to Gamache or Ellis Bay, while I followed on foot ; at Gamache Bay

was able to procure a small boat, which ‘was of great advantage in facilitating
my work, and by means of it I was enabled to examine the coast and collec
specimens all the way to South-west Point, while I was obliged to allow the
men to bring on the larger boat with provisions as best they could. o

At South-west Point, finding the two men Ihad engaged at Mingan not suitable
for our work, I freed them from their engagement, and hired four others who
had two boats of their own, which I also hired, leaving our own boat at South-'

west Point; I was induced to do this from the consideration that in case ‘of
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~danger the men would be likely to make a greater effort to save their own boats -
than ine, and in consequence save what was in them. One of these boats
was devoted to the carriage of specimeus, and the other of provisions and camp
eqiipage. ‘ : ‘ ‘ ‘ o ,

On the 14th August we left South-west Point, and I continued my examina:
tion to the east end of the island, and then along the north coast, keeping
always in company with the larger boats, with the exception of ten days at
Chaloupe River, where the larger boats were detained from head winds and storms; -
while with the small hoat and two men I examined the east end of the island, a
distance of nearly fifty miles. R

‘Considering on our arrival at Charleton Point, on the 12th September, that
the larger boats wonld no longer be so much required, I sent them on to the

- west end, where they arrived on the 14th, while I followed and examined the
coast with the small one, getting to the same place eight days later. A few
days were spent in examining the rocks in that neighbourhood, and making
measurements with Rochon’s micrometer telescope, so as to determine more
minutely the thicknesses of the strata. : ‘ L

But few excursions were made into the interior of the island; they consisted éf
one at Otter River, for about two wiles up: another in the neighbourhood of
South-west Point, to the distance of o mile and a-half; a third at Salmon River, =
for five miles' inland ; another at Nugg River; and a fifth by Mr. Easton my
Assistant, to Marl Lake, three-quarters of a mile. oo

On the 30th September we left the island in the steamer Doris, for Quebee,
with forty boxes and barrels of fossils, and the provisions intended for the -
survey of the Magdalen River, as well as our camp equipage, making sixtj
parcels in all, in addition to our small boat. We reached Quebec on the 4th .
October, and on my arrival at Montreal, on the 7th, on account of the lateness of
the season, you recommended the postponement of the survey of the Magdalen
River. ‘ ‘

On my tour of the coast of Anticosti, I met with much attention and persona"l

“kindness from all the officers in charge of the government lighthouses and pro-
vision stations. I have great pleasure in having an opportunity of expressing
‘how much T am obliged to Mr. Pope, in charge of South-west Point lighthouse,
and to his son, Mr. Il Pope, for the interest they evinced in forwarding the
objects of my investigation, and iv supplying me with information respecting my
excursion round the sland, as well as the care his whole family displayed in sup-
plying me with comnforts, at the time otherwise beyond my reach. I am indebted -
to Mr. Corbett, the lessee of the island. and to Mr. Braddley, of Chaloupe.
River, for their attention; as well as to Mr. E. J ulyan and his family, of Heath
Point, in supplying my wants on my arrival there without provisious, my hodt
having been detained for nearly a week after iny arvival, by contrary winds’
aud storms. ‘

In searching for hands to aid mie in my work, some difficulty was experience
to procure men acquainted with the coast, notwithstanding that considerable
wages were offered s I found noue that had been round any considerable porti
of the vorth side, and an opinion uppeared to prevail among such as had bées
for years on the island, in regard to that part, that was anything but encouraging.:
They seemed to be under the same delusion respecting the uorth-east coas
Anticosti, that those at a greater distance are in respect to the whole of it.

- Since my return Ihave had an opportunity of reading an article on the resour
and capabilities of the island, by Mr. Roche, published in the Transaction
of the Literary and Historical Society of Quebec, in 1855 ; and in so far as I
euabled to judge, find it a correct and unexaggevated statement of facts, =
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Churacter of the Comm‘y and Coast. -

A great part of the coast has a belt of reefs that are dry at low water, while
they are covered according to the state of the ride at various depths at high water.,
The outer edge of these reefs forms a precipice, according to Bayfield, of twenty,

fifty and even ahundred feet; they oceasionally shelve a little, but generally so -

little, that vessels approaching the coast have but small intimation of danger .

from soundings. ‘ o ‘ ‘ Lo ‘
These reefs -are composed of the argillaceous limestone of the island, and
extend out from the shore usually from a-quarter of a mile to a mile; and in oue.
or two instances, to about a mile and a-half. They conform to the bends of
the coast, and where bays occur, deep water may be expected to within a-quar-
ter or half-a-mile of the head of the bay, in a line up the centre, usually at about
right angles to the general ran of the coast. - ‘ : :
Fromn the west end, the reefs are coutinuous on the southside to St. Mary’s
River, for about six miles to the east of which, deep water prevails close in shove ;.
from this the reefs again extend to South-west Poiut, with the exception of a mile.
before reaching it, and a mile on each side of Jupiter River. From South-
west Point they run about four miles to the east, beyond which, to Iron River,
only a few poits were observed where reefs existed ; but from Iron River to
Heath Point, and for two miles north-east of it they are very gemeral. On'the
north side, deep water prevails close in towards the beach, as far as Observation
Bay ; but from Observation Bay to the west end, reefs are well warked, with -
~the exception of about a mile, rounding North Point. o ‘ ;
~ On the reefs it is not uncommeon to meet with boulders, but great distances
may be seen without them ; where they occur it is generally in considerable
nuinbers, covering patches of from one or two acres up to halt-a-mile ; they are
oftcner seen in the bays than in less sheltered places; but North Point would
be an exception to this; they are there closely pucked together for about half-
a-niile, and some of them are of a large size; they belong to the Laurentian
serics of rocks. ‘ ‘ o - o
The south side of the island, in its general aspect, is low ; the most elevated
points close on this coast are at the mouth of Jupiter River, where cliffs rise.on:
the east side to the height of from eighty to a hundred feet; and on the west
side to a hundred and fifty feet. On no other part of the south coast were -
they observed to rise more than from thirty to sixty feet, but the general height
above the seais from ten to twenty feet. - S o .
From South-west Point to the west end, the hills inland are more elevated
than they are to the eastward; in general they rise gradually and more continus,
ously from the shore, attaining the height of from a hundred and fifty to two
hundred and fifty feet, at.about the distance of from one to three miles. From
this however are to be excepted certain localities on the coast, where plains are.
met with having a superficial area of from a hundred to a thousand acres under-,
laid by peat, partly bare of vegetation, but over censiderable spaces, support-

ing a heavy growth of wild grass from four to five feet high. ] S
From a position a few miles east of South-west Point te. Wreck Bay, which; -
is at the east end of the island, between Heath Point and East Point, the.
elevation of the coast above high water is from seven to fifteen feet, with the.
exception of the neighbourheod of South: Point and Cormorant Point, which rise:
to the height of from twenty to thirty feet on the shore; buf very little .rise
takes place inland for from one to:three miles, and this flat-surface is:bounded.
to the north by a gradual slope, rising to the height of from-one hundred totwo
- hundred feet, probably becoming more -elevated still further:inland.: The:low. - -
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* country is a succession of peat plains, occasionally bare, but often covered with
wild grass; the whole being varied with strips and clumps of trees, as well as -
dotted with small lakes, on which ducks, geese and other wild fowl breed in:
considerable numbers, ‘ ‘ ‘ - o

The whole of the north side of the island is a succession of ridge-like elevations .
of from 200 to 500 feet above the sea, separated by depressions, From English
Head, three miles east from the west end to West Clitf; a distance of fifty-eight
miles in a straight line, each successive ridge and valley occupies a breadth of
from four to six miles; the ridges form a somewhat rounded end, facing the
sea on the north ; their rise is first well marked at from a-quarter of a mile to a
mile from the shore, and in about a mile more inland, they attain their greatest
elevation ; continuing this elevation to the south and widening, they narrow
the intermediate valley, until as far as known, the country becomes in appear- .
ance of a gently undulating character. The run of the valleys with some excep-

~ tions is from 8. 100 W. to S. 300 W. ‘ ‘ o ‘ T

Macastey Ridge or Mountain, eleven miles east from the west end, rises upwards -
of four hundred feet at about a mile inland. High Cliff, eighteen miles further
east, is probably 500 feet, one quarter of a mile from the shore; these are:
in some respects the most conspicuous ridges. High Clift is a bold head-land,
while Macastey Mountain is separated by a broader valley thun usual from its:
neighbour to the east, and is higher than any other to the west. Macastey Moun-¢
tain is a conspicuous object when viewed even from the south side of the:
island, in the neighbourhood of Ellis, or Gamache Bay ; sailing up this natural
harbour, it is observed in front a little to the right about five or six miles:

. distant. o ‘ ‘ Lo
The succession of ridge and valley, from English Head all the way to West:
Cliff, is regular and characteristic, and produces a pleasing and beautiful effect.”
From West Cliff to Observation Bay, a distance of about twenty miles, there is .

a gimilar succession, but on this part the ridges rise to their full elevation nearer:

to the shore. West Cliff rises immediately over the sea to an elevation of:

between 200 and 400 feet. Charleton Point has an elevation of 100 feet over:
the sea, and a-quarter of a mile inland rises to between 300 and 400 feet ; from

Charleton Point to Observation Bay the coast is somewhat lower, Observation:

Bay forming aun indentation on the coast of a mile and a quarter deep, and five'

miles across ; from the head of this bay a well marked valley bears S. 100 W, -*

From Observation Bay to Gull Cape, a distance of fifty-three miles, the cliffs
become more prominent on the coast, rising almost perpendicularly at the points:.
to the height of from 100 to 300 feet; and the indentations are more numerous,

producing more sharply defined valleys. ‘ : .

Between Bear Head and Cape Robert, a distance of five miles and a-half, the
greatest indentation from a straight line is about a mile and a-half; but this is:-
subdivided into Easton Bay, Tower Bay, and White Bay, the last being the:,

largest. ‘ : ‘ i

§almon River Bay, east from Cape Henry, is five miles wide, and its greatest
depth is one mile. Salmon River runs through a well marked valley, of whichi
the general bearing up stream is S. 65° W. for nearly six miles, where a transverse:
valley, in the bearing N. 770 W. and 8. 77° E. (about parallel with the coas
meets it, and gives it two streams running from opposite directions. From. th
middle of the valley the land gradually rises on each side to the height of fro

400 to 450 feet, and the bed of the valley must rise pretty fast; for though 4

current of the stream is without leaps, it is rather rapid. : R

Prinsta Bay, further east, is an indentation of about one mile in depth, with
width of a mile and a-half; perpendicular cliffs surround' this bay to:the height:
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of from 100 to 150 feet, except at the very head, where two creeks cut through
the rock. - On the west side of Prinsta Bay is Cape James, 160 feet in height;
and on the east is Table Head. Table Head has a face of from 150 to 160 feet
perpendicular, and gains almost at once an additional height, from the summit of
which there is a gradual descent on the opposite side, the surface forming on that -
side a rough outline to the valley through which Fox River passes to Fox Bay,
which affords the second important harbour on the Island. The upward course
of the valley of the Fox River is N. 720 W, S e
From Fox Point on the west side of the bay to Gull Cape, upwards of a mile
on the east side, there is a distance of six miles, in which the coast is low, Fox .
Point, the highest part of this, not being more than from thirty to forty feet
above the sea. L : ‘ \ . R
From Gull Cape to Wreck Bay, a distance of eleven miles, the cliffs are in -
general perpendicular, and from 100 to 130 feet high, gaining but little eleva-
tion inland, probably not over 100 feet, while the surface back from them gives -
as far as observed, a slightly rolling country. o I ‘ ‘
Excepting the valley of Jupiter River, there are no well defined valleys on-
the south side of the island. ‘ - . ‘ .
- In respect to the soil of the Island, the plains on the south side, as has been
‘stated, are composed of peat, but the general vegetation of the country is sup--
ported by a drift composed for the most part of a calcarecus clay, and a light
grey or brown colored sand. The elements of the soil would lead to the con-
clusion of its being a good one, but the opinion of most persons, guided by the
rules .derived from the description of timber which grows on it, would not be-
favourable, as there is almost a complete absence, as far as my observation
weunt, of the hard-wood trees supposed to be the sure indication of a good
settling country. _ ‘ o ) : ‘
The most abundant tree is spruce, in size varying from eight to eighteen inches
in diameter, and from forty to eighty feet in length.  On the north coast, and:
in some parts of the south, it is found of good size in the open woods close by
the beach, without any intervening space of stunted growth ; the stunted growth:
was occasionally met with on the north side, but it is only on the tops of cliffs,
and other places exposed to the sweep of the heavy coast winds, where spruce,
or any other tree on the island is stunted. In these situations there is oftem~
times a low, dense, and almost impenetrable barrier of stunted spruce, of from"
ten to twenty feet across, and rarely exceeding a hundred feet; beyond which
open- woods and good comparatively large timber prevails. IR
Pine was observed in the valley of the Salmon River, about four miles inland,
where ten or twelve trees that were measured gave from twelve to twenty inches
in diameter at the base, with heights varying from sixty to eighty feet. - White
and yellow birch are common in sizes from a few inches to two feet in diameter
at the base, and from twenty to fifty feet high.. Balsam-fir was seen, but it
was small and not abundant. Tamatack was observed, but it was likewise small
and scarce. One of our men, however, who is a hunter on the island, informed"
me he had seen groves of this timber north from Ellis, or Gamache Bay, of which-
some of the trees were three feet in diameter, and over-a hundred feet in height.
P?plar was met with in groves, close to the beach, on the north side .of the:
Of fruit-bearing * trees and shrubs, the mountain-ash, or rowan, was: the"
largest ;. it was most abundant in the interior, but appeared ‘o be of the. largest
~size close on the beach, especially:on. the north side, where it attains the height
of forty feet, with long extending and-somewhat slender branches; covered with"
clusters of fruit. ‘The high cranberry (*Viburnum -opulus) producesia-large -ands
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juicy fruit, and is abundant. A species of gooseberry bush of from two to three:
feet high is met with in the woods, but appears to thrive best close to the
- ghingle, on the beach, where strips of two or three yards across and half-a-mile
long were occasionally covered with it; the fruit is very good and resembles in-
taste the garden berry; it is smooth and black colored, and about the size of a
common warble; the shrab appeared to be very prolific.  Red and black cur-
rauts are likewise abundant; there appear to be two kinds of ecach, in one of
which the berry is smooth, resembling both in taste and appearance that of the .
garden, the other rough and prickly, with a bitter taste. ‘ ,
- Strawberries ave found near the beach; in size and flavor they are but little
inferior to the garden fruit; they are most abundant among the grass in the
openings, and their season is from the middle of July to the end of August. .
Tive or six other Kinds of fruit-bearing plants were observed, sonie of which
might be found of value. The low cranberry was seeu in one or two places in.
sowe abundance, but I was informed that it was less abundant than in many
other past seasous. The raspberry was rarely met with. ‘ -

The most surprising part of the natural vegetation was a species of pea

‘which was found on the beach, and in open spaces in the woods; on the beach

the plant, like the ordinary cultivated field-pea, often covered spaces from a- -

 quarter of an acre to an acre in extent; the stem and the leal were large, and:
the pea sufliciently so to be gathered for use; the straw when required is cut.
and cured for feed for cattle and horses during the wiuter. ‘

But little is yet known of the agricultural capabilities of the island ; the only.
atbeiupts at cultivation that have been made are at Gamache Buy, South-west:
Poiut, and Heath Point. South-west Point and Heath Point are two of the.
most exposed places in the Island; and Gamache Bay, though a sheltered

~position, has a peat soil ; the whole three are thus unfavourable. :

On the 22nd July potatoes were well advanced, and in healthy condition at
Guwmnache Bay; but a field under hay, consisting of timothy, clover and natural:
grass, did not shew a heavy crop. At South-west Point, Mr. Pope had about .
three acres of potatoes planted in rows three feet apart; he informed me he ex-:
pected a yield of 600 bushels and at the time of my arrival on the 5th of
August, the plants were in full blossom, and covered the ground thoroughly;

~judging from the appearance they seemed the finest patch of potatoes I had ever
seen. About half-an-acre of barley was at the time commencing to ripen; it
stood about four feet high, with strong stalk and well filled ear. I observed:
oats in an adjoining patch ; these had been late sown, being intended for winter.-
feed for cattle ; their appearance indicated a large yield. ‘ S
~ On the day of my arrival at Heath Point, the 23rd August, I accompanied Mx.:
- Julyan about a mile from the light-house, to a piece of ground composed of-
yellowish-brown loam, which he had cleared in the wood, and planted about.
. the middle of June with potatoes and peas; of the potatoes he procured &
bucket-full of good size and middling good quality. The peas were in blossom;.
yet a few pods were found to be fit for use. In this patich I.discovered three;,
ears of bald wheat, the seed of which had been among the peas when sowng:. -
they were just getting into blossom, and probably would ripen; the ear was-an:
average size, and the straw about three and a-half feet high. Cn
I observed frost only once ; it was on the 18th September, but not sufficientljn
- severe to do injury to growing crops ; and I was informed by Mr. Julyan that th
- lowest temperature of the previous winter was only seven degrees of Fahrenh

and temperature from ten -to fifteen degrees ‘below that of the interior, duzin

June, July, August, and September, and probably May and October. . .. .«
12 ' . o S
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During the three months of my stay on the island, fogs prevailed for ten days,
- six of which were the 81st July and the 2nd, 8rd, 4th, and 5th of August,
while we were at South-west Point; Mr. Pope told me it was an unusual
occurrence. I observed that frequent openings in the fog were seen towards the
land, leading to the idea that it was less dense in the interior. ‘ o
I observed some cattle at South-west Point, belonging to Mr. Pope and Mr.
Corbet; they appeared to be in- good - condition, although they had been left to
- provide for themselves in the wood openings, or along the shore.. A horse be-
}onging to Mr. Pope was in equally good condition. o

o
Harbours.

Gamache or Ellis Bay and Fox Bay are the only two harbours on the island
that are comparatively safe in all winds; the former is eight and a-half miles from
West-end Lighthouse, on the south side; the latter is fifteen miles from Heath
Point Lighthouse, on the north side. From Cape Eagle to Cape Henry, across
the mouth of Gamache Bay, the distance is two miles, with a breadth of deep
water of three-quarters of a mile, extending up the bay a mile and a-half, while
the depth of the indentation is two miles and a-half. Fox Bay is smaller, and
has less depth of water than Gamache Bay. The distance across its mouth is a
- mile and a-half, with half-a-mile of deep water in the centre, extending up the
~ bay nine-tenths of a mile ; the whole depth of the indentation being one mile and
two-tenths. These two harbours occur in the same geological formation, while
the rock presents a very regular and comparatively level surface, over which
a road could be easily constructed from one harbour to the other, the distance
being 120 miles; by such means the whole island would be brought to within a
modcrate distance of a road having a natural harbour at each end. .

It belongs to an engineer to say how far these natural harbours might be
capable of artificial improvement. The belt of veef about a mile wide, that
lines the shore within them, is composed of argillaceous limestone, in nearly
horizontal beds, which are dry at low water of spring tides. Possibly one mode
of improvement might be to make excavations in the limestone to the depth
required, and to use the materials thus obtained partly to raise the sides of the
excavations high enough for piers, and partly for the construction of break-
waters outside. The depth of water on the reefs at spring tides is about six.
feet, and the strength of the break-water might be made accordingly. - I have
been informed that a vessel of 500 tons has been loaded with a cargo of timber
in Gamache Bay. . ‘ ‘ ‘

During a heavy wind from the east, while I was at Fox Bay, a schooner ran in
for shelter, and appeared to be quite safe. On account of the safeness of this
harbour, a provision post was established in it; but since the erection of Heath-
Point Lighthouse, seventeen or eighteen years ago, it has been discontinued;
not a single house now remains, although they appear to have been numerous at -
one time. I mention this more particularly as on all the charts I have seen,
Provision Post still remains indicated there; and it happened in one instance at.
least, that a vessel was wrecked within sight of Heath Point, but the crew,
instead of going to the lighthouse, went straight to Fox Bay, where they confi-
dently expecteg to find shelter; the consequence was that several of them
perished with cold and hunger (the time being the beginiiing of December) before -
they could reach the lighthouse at Heath Point. = The indication cannot be
- erased from old’ charts that may be in the hands of mariners, but I am not aware
what means have been taken to make navigators acquainted with the change.

I do not know of any other harbours on the Island that aré sheltered from:all
‘ : . H o S ‘118 ‘
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winds, and it appears to me that from every other position on the coast, any
vessel near the shore, down to the size of a schooner, during the existence of one
wind or other would be immediately obliged to put to sea; for small boats of
~from three to ten tons burthen, there are scarcely ten miles of the coast where
shelter could not be found by passing up the small rivers at high water; and
there are many bays that might perhaps be made safe by excavations similar to
those to which allusion has been made. ‘ .

Rivers and Lalkes.

The streams that are met with along the coast are, considering the breadth.
of the island, very numerous. There is scarcely a mile that is not supplied
with its clear stream of water, and every six or nine miles shew one of a size
sufficiently large, and with a flow sufficiently constant, to keep machinery going.
Waterfalls necar the coast often present excellent sites for the purpose. The
- water of these streams is always more or less calcarcons. On the south side
the largest rivers are the Becscie, the Otter, the Jupiter, (which is the largest
on the island) the Pavillon, and Chaloupe; on the north, the Fox and Salmon
‘Rivers are the largest. ‘ " ‘ ‘
- On the south shore numerous ponds and small lakes were seen just inside
the shingle beach ; towards the cast end of the island they occur in the low
swampy flat that there runs along the shore. None were met with farther back,
and none were observed on the north side of the island except a few small -
ponds close to the beach. 3 ‘

Great Salt Lake, Little Salt Lake, Chaloupe Lake, and Lake Lacroix on the
south side, and Fox Lake on the north side are in reality lagoons of salt water,
the tide flowing in and out and mingling with the fresh water of the rivers.

Most of the streams and lakes swarm with the finest brook trout and salmon
trout, and large shoals of mackerel were almost daily observed all around the -
island. But in my tour I saw no appearance of schooners employed in fishing,
with the exception of one at South Point. The only operations I heard of con-
nected with the trade, were carried on at the mouth of a few of the larger
streams on the south side and at that of Salmon River on the north by men
~under Mr. Corbet the lessee of the island, and they were entirely confined to the -
taking of salmon and salmon trout. Seals were extremely abundant, and but
for a few Indians who come over from Mingan in July and August, and take -
a few of them on the north side of the island, they would be wholly undisturbed.”
In the bays and more sheltered places round the island these creatures are met
with by thousands. It was not uncommon to stumble across one asleep on the
beach, when generally it was despatched with a blow or two of our hammers. =

Several species of whale were observed to be abundant towards the west end .
~of the island. This must be a favorite resort as they were either seen or:
heard at irregular intervals day and night. One of them about sixty feet in"-
length, and about fifteen feet above the water’s edge was found grounded on the. -
- reef in Prinsta bay when we passed on the 3rd September. ‘ o

The only fishing schooners I saw, with the exception of the one mentioned;
were at the Mingan Islands, where twelve or thirteen came to the harbour {6
shelter during a storm. I was informed by Mr. Henderson, the gentleman if
charge of the Hudson’s Bay Company’s post at Mingan, that they were all from
American ports. L ‘ SR ‘ Lo

‘ ‘ Whid Animqls. ‘ o
The wild animals met with on the island as faras T am aware are the cpui
mon black bear, the red, the black, and the silver fox and the marten. Bears,f,‘ar‘

4 ¢
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said to be very numerous and hunters talk of their being met with by dozens at
a time ; but on my excursion I only observed one at Ellis Bay, two near Cormo-
rant Pomt and one in the neighbourhood of Observation Cape. I came upon
the last one on a narrow strip of beach at the foot of a high and nearly vertical
cliff. Seen from a distance I took the animal for a burnt log, and it was only
when within fifty yards of him that I perceived my mistake. He appeared to be
too busily engaged in making his morning meal, on the remains of a seal, to pay
any attention to me, for although with a view of giving him notice to quit I *
struck my hammer upon a boulder that was near, and made other noises which I
conceived might alarm him, he never raised his head to show that he was aware
of my presence, but fed on until he had finished the carcase, obliging me, having
no rifle, to remain a looker-on for half-an-hour. When nothmv of the seal re-
mained but the bones, the bear climbed in a leisurely way up y the face of the
naked cliff, which could not be many degrees out of the perpendicular, throwing
down as he passed considerable blocks of rock, and disappeared over the summit
‘which was not less than a hundred feet above the sea.

Foxes and martens are very abundant; the marten was frequently heard
during the night in the neighborhood of our camp, and foxes were seen on several
oceasions. Of the silver grey fox, the skin of which frequently sells for from.
tweuty-five to thirty pounds currency, from four to twelve have been obtained
by the hunters every winter. Mr. Corbet the lessee of the island employs
sceveral men during that season to hunt these animals f01 their fur, and I under—
stand he makes some profit by the trade.

I heard of no animals of any other description, w1th ‘the exceptlon of wild
fowl, and I saw no frogs nor reptiles of any description, and I was informed by
flu, hunters that there were none. - : ‘

Distribution (f the Rocks.

‘The rocks of the island were found on examination to be in great parb some:

what different in their general lithological character, as well as in their foss = B

contents from .any that had pr ev1ously come under my notice. I therefor
resolved to separate them into certain stratigraphical groups, leaving the deter--
mination of their geological age to future mvcshg&twn. These dlvmlons m‘
ascending order I shall therefore call, ‘ o
. 1. Division A. ‘ ‘ % o
2. Division B. ‘ ‘ ‘ L
3. Divisign C.
4. Division D. - ' R
5. Division E. = . L
6. Division F. - ‘ R
Dwzswn A. i

This division of the strata which was ‘the lowest met Wlth is in itg genez‘al L
character an argillaceous limestone ; the best section of it occurs in the neighboit-
hood of English Head at the “west end of the 1sland and the followmg E
sequence of the beds in a,scendmg order:

Grey hmestone beds of two and three inches thick, mtersttatlﬁed with greemsh colored eha,le, 2
the limestone beds are in places filled with fossxls in patches of from two :to three feet in
diameter, while no fossils would be obsetved in the same bed for considerable iritervald, -
These fossils consisted of univalve and bivalve shells, and the surfaces'of the shdle were
covered with fucoids.. The. beds of limestone are :hard- and compact, and. the ; fopsils. are
in consequence with dxﬂicultyq got Ot Leiainrindeens

,--oon-aocnou-noo..obn
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Grey limestones and shales of a similar chamcter T A T S
Grey limestones and shales of a similar character, thh the addltlon of mterstrauﬁed layers of
conglomerate limestone of two or three inches Llnck, in which the pebbles consist of
grey. limeéstone and greenish shule, and measure wnore in the plane of the beds than trans-
'versely to-them ; the diameter of the largest is about three inches ; the pebbles lie in a grey
) mglllaceousmamx e ietirer st e e F S &
Grey limestones, shales and conglommmtes similar to the pr ecedmg beds, «.ovv... crrereeveses 12
Grey limestones, shales and conglomerates as before; this part is very fossiliférous,........ 10
- Grey argillaceous limestone, interstratified with greenish argillaceous shale........ 63
Grey argillaceous limestone, and greenish argilinccous shale similar to the Iast mterstmtxﬁed
with beds of pure limestone, and of limestone conglomerate ............ Ceiteieiienas 86"
Bluish- -grey, hard, brittle argillo-calcareous bed, smooth on the surface, with remn.rlmble im-
pressions llke the track of some animal, consxstmg of two parallel rows of semi-circular
pits, each pit of about bhalf-un-inch in dmmeter and separated from the succeeding one |
about a-quarter of an inch, the one row separated from the other about half-an-inch, and -
80 ar| ranged that the curves of the pits are on the outside, while the centre of each p\t, is
opposite the interrupted circumference of two pits on the other side; the bottoms of the
pits on opposite sides slope wwuy from one another leaving a species of ridge between them ;
these double rows of alieruate pits are usually from about ten to about eightecninches long
and are more deeply impressed at one extremity than ut the other; the impressions are so
numerous on some parts of the surface that scarcely a square yard was without them.... 0 6

(=4 oot e -

‘ 229 0 .

The thickness above given is well exposed in the neighborhood referred to,
either on the reef or in the cliff. The strata occupy a breadth of nearly a mile
at English Head. Their dip is 8., and the slope 234 feet in a mile. The lower
beds are in the reef (dry at low water), which is about half-a-mile on the out-
side of the head; the highest beds are at Otter or Indian Cove, where the
stream from M,u] Lake met]es itself into the sea over the bhed holding in such‘
abundance the impressions that have been described.

Following the coast in an casterly direction, the measures appear to com-‘
cide with it in a general way for nine miles to the point corresponding with
Macastey Mountam ; for here the Indian Cove track-bed comes out on the shore
with a strike N. 55° E., and is traceable to the east side of Macastey Bay, where,
after shewing a sinuosity rudely" conforming to the shape of the bay, it enters
upon the land with a strike 8. 840 E., shewmov a dip S. 60 W.< 240,

‘Between this and White Cliff, which is the next point examined on the
coast, there is an interval of fourteeu miles, along which it is probable the
measures nearly coincide with the general trend of the shore ; for while there is
a uniformity in the physical aspect of the country facing the sea the whole way,
the fossils of the cliff’ in & hundred feet of thickness resemble those of Enghsh
Head, and the dip of the strata is 8. 10 W. (1° to 14°. :

The same uniformity of geographical aspect is preserved to High CIiff, six
miles further, and judging from the identity of some fossils, the higher beds of :
this division are brought to the shore on the west side of the next bay, though' -
the track-bed was not seen. The d1p is here S. 150 W, with the augmented -
-~ slope of 800 feet in a mile. This increased inclination however is maintained -

but for a very short distance, and following a bed of shale for a couple of miles,"
from the west to the east side of the bay, the dip gradually becomes 8. 4° W.
with a slope of 100 feet in a mile; and while the lower beds were observed
to follow the bend of the coast for at least a mile farther, the higher ones.
gained the land, and were observed about half-a-mile from the shore up Nugg
River, the position of which is five miles stlll further on, where they dlsplay a
dip 8. 140 W.< from 20 to24°. ‘

From Nugg River to West Clff the distance is nineteen mlles, the coast
is nearly straight and presents no new geographical feature.. About five miles
before reaching the cliff there is a lower one, exposing about eighty feet, the
fossils of which resemble those on the coast of English Head The strata we
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seen presentmor lmel along the face of the cliff about parallel thh high Water ‘
mark, with a slope of one or two degrees inland.  Approaching West Cliff
from this, two trap dykes were observed on the beach; one of them about
half-a-mile west of the  cliff, with a breadth of about twenty yards, was visible
~for 120 yards in a bearing N. 620 W. ; the other close by the base of the cliff,
with a breadth of fifty yards, was seen for about twenty yards in the bearing

N. 470 W. Both dykes were composed of fine-grained greenstone, with whitish

feldspar and black hornblende, and neither of them appeared to produce any :
disturbance of the beds; but at the time of observation the sea was close upon
‘them, and it was not easy to determine much with accuracy. The fossils of the
cliff in which there are 130 feet of strata supposed to belong to this division,
resemble those of English Head in species and in grouping, and on the east side -
of the cliff the dip was determined to be S. 170 W. <10 or 13°. ‘
Three miles further east, beds of the same general character become exposed
in cliffs of from twenty to forty feet high. and in their associated reefs, and

were several times repeated with no observed deviation between the strike and - |

the general trend of the coast, to Charleton Point, a distance of six miles more,
where the dip was ascertained to be S. 180 W. < 10.

At Charleton Point some of the beds are crowded with fossﬂs standmg out
in bold relief on the weathered surfaces. and well defined forms also were. ob-
tained from. the debris of the cliff. ~Of these, six or seven species arc the same
as species obtained at English Head, but there are many that are different. The
same beds are repcated at Spruce Point, about three miles further east, and
twice more at points in the six succeeding miles, in which there appears to be
little. or no change of the dip. This is to the west horn of Observatlon Bay,
and crossing this bay to the east horn, which is Observation Cliff, we find at the
very base of it & bed of exactly the same lithological character, and oresenting.
on its surface the same peculiar impressions as those at Otter or Indian Cove.
The dip at this spot is S. 130 W. < 19, and the strike from'it westward would
bnrm the bed a Tittle within the Westem horn, the distance being six miles, but
the track—bed was not there detected. ‘ -

The distance from Indian Cove to Observation Cliff is eighty-two miles, and
the bearing in a straight line S. 81° E. At every point examined in the whole
distance, the beds vary but little in their lithological characters from those given
in the detailed section at English Head. This fact however is not of much value
in establishing the stmtwraphlcal equivalence, as beds not much differing from
these are met with in the succeeding division. Nor for the same reason can
the general resemblance of the fossﬂs be insisted on, for although there are
five or six well known Lower Silurian species at all the points, there are other
well known Lower Silurian species that are present at some points and absent
at others, while there are many species which I have for. the first time seen,

some belonging to the whole distance, and some, as far as yet known, peculiar to

different points, and nearly all the species ascend to the succeeding division.
The whole means of establishing the equivalence of the strata are thus reduced
to the strike and the track-bed, “which I conceive to be one and the same bed '

at both extremes of the line; for while it comes upon. the coast in three places,
just about where it ought to do i in order to be in conformity with the strike,it

i8 accompanied in each case by a bed immediately below contammg Atrypa, .
erratice, of, Hall, and a new species of Cypricardia, about eighty or ninety. f{}::; o
above, which was found no where else. I have therefore ventured to make the -
bed a stratigraphical station in.the superposition of the beds; and to consider .

that the western elghty-two mlles of the north coast of the mland belon 16
Dmslon A, , o ;
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Division B.

The rocks which succeed the track-bed at Indian Cove, and extend to what
I have previously called Junction Cliff, situated three miles and a-half west of
Elhs Bay, compose thenext. division. Thcy are in ascending order as follows :—

‘ ft m.
Bluish-grey somewhat argillaceous limestone in hard and compact beds of from three to six :
inches thiek, interstratified with partings of greenish shale; towards the top there are
thin bands of light reddish-grey limestone, rather purer than those. below ; some of the
beds contain fragments of trilobites and other fossils of which it is difficult to procure
good specimens from the hardness of the rock; the surfaces of some of the beds shew
fucoids v ovveiveriiennnannn T R e 50 0
Grey limestone beds of from t]uec to six inches wnh shnle partings betwccn much hke the
preceding in character; the top bed contains numerous beautiful specimens of corals of

a pure yellowish-white color standing out in relief on the Surface .ovvvvvverievivesee. 60
Reddish-grey limestone in thin beds, holding at the top a characteristic fossil which appears to .
bea,newspecxesofCJpncauim......... .......... Cerecaeana P - I

Reddish-grey limestone beds with thin gleemsh slmle partmgs, mtelstmtlﬁcd at intervals of
from three to ten feet with beds of from three to six inches, consisting of conglomerate,
the pebbles of which are composed of grey limestone, and are of various sizes up to
hree inches in diameter, lying fat in the bed in a matrix of grey limestone; many frag-
ments of trilobites are met with in the deposit with other fossils...vieveveiiiiie s 26
Reddish-grey limestones, conglemerates and shale partings as before......oooveveiiiiiavae, 16
Reddish-grey limestones, conglumcmtes and shale partings as before .....covvviiii it 72
Reddlsh'gu.y limestones in beds of from six to ten inches, interstratified with conglomeratcs
as bn.f'me., among other organic remains these beds contain in some abundance a tree-
like specics of fossil with a rough wrinkled or nodular exterior resembling some kinds of
bark, and an irregularly chambered tube in the centre with curved septa; around the
tube, the chambers of which are empty, there are arranged numerous concentric layers ;
the whole of the fossil, mcludmg the septa, is composed of a yellowish-white carbonate
of lime, crystals of which, in the form of dog-tooth spar, stand, out from the walls
of some of the chambers; the concentric layers are in some cases partially separated,
and the exterior sometxmcs shews that into such spaces the exterior coating of the fossil
has been squeezed down, after being broken; these fossils are of various sizes from three
to seven inches in diameter, and onc of them of about six inches in dinmeter shewed a
length of five fect ; they all lie prostrate in the beds. In addition to these tree-like fossils
" there are corals of the same ye]lowxsh -white color in considerable abundance, with other ‘
: fossils. ... ettt it Cereesieereaeaens 102 0 .
Grey limestones, cormlomcmt(.s nnd shale par tmgs, w1th snml.tr fossnls a bed at the top con- o
tains heads of encrinites in SOMe ADUNARNCE. + v .vsenrennsnrnns. P - I
Grey limestones, conglomerates and ghale partlngs with fOS%]lS as before ..... i . 33 0
Grey limestones, conglomerates and shale partings as before, and in addition to the tree- ‘
like fossil, com]s and other organic, 1emums, a considerable number of orthocerntites are
present, but the hard nature of the beds in which they generally occur makes it difficult ‘
to get them out in a good state of preservation.................... ciieeias. 6400
Grey limestones, conglomerates and ghale partings; in addition to the fossxls prcvxously men-~ oL
‘ tioned, there is a greater abundance of spiral shells, chiefly Mur c)nsoma, than in any of the I
beds lower down civees e e e et es e s e sesen et etbaene ... 166 0
Measures concealed : the shingle on the beuch is largelv made up of ar, glllo-nrenaceous ‘shale o
of a greenish tinge mingled with worn fragments of grey limestone ; from the fact that
this arenaceous shale did not occur at other parts of the beach, and from its . easily dos-
tructible character, it is probable that the beds ﬁom which it was derived constitute & ‘ ‘
considerable part of the menstres concealed «ovviiiiii e e 98 00

———

730 0,

coo

‘ Tho distance whwh this division occupies between Indian Cove and Junction
- Cliff at the west end of the island, is very nearly seven miles. At the cove the
dip is S. 69 W.. at West End L1<rhthouq<,, S. 100 'W., half-way between this and;
Junction Cliff 8. 100 W. ; the average is about S. 11° W., and the breadth across ;
the division in this direction is three miles and four-fifths, which would glve anfl‘ ‘
average slope of 190 feet in a mile. ‘
From the position of the track-bed in Macastey Bay, the whole: height
Macastey Mountain, 400 feet, would belong to this division ; as would probably
all the inland elevations v1s1ble fiom the sea as far as Charleton point. The ﬁr ]
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~examples of the fossil may yet be found farther west.
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coast cliff belonging to it in this direction is Observation Cliff; where 850 feet of .
the base of the division rise at once from the sea. o -
The dip at the base of Observation CUff as has already been stated.is
S. 130 W. 19 ; at the second cliff beyond, it is S. 23° W.<1%° and at the third
S. 130 W. <110, the distance of the last from Observation. Cliff being about
four miles, and  the strike of the measures along the coast, as deduced from
~ the above. would carry the track-bed out in front of the third cliff a little more
than o mile, while the average slope would place it about 100 feet below its
base. In the third cliff there is a height of 250 feet; so that its summit would
~ probably not shew any beds higher than those of Observation Cliff. = The distance
to the next point is about two miles and a-half, and the strike bears very nearly -
for it; as the measures gradually diminish in inelination towards Guy Point, -
which is about the same distance further on, and then become quite flat, it is
- probable that the base of this cliff is not over twenty feet further in vertical
beight from the track-bed than the base of the cliff mentioned before. = ‘
Guy Point has a height of about 200 feet; its summit therefore will scarcely
reach so high in the stratification as that of Observation Cliff. The horizon- .
tality of the stratification in Guy Point may extend about half-a-mile at right
angles to the general strike further west, and would carry the same beds. that
ave at its base to the base of the next cliff eastward, and” this would not bring
it a greater amount of additional strata than perhaps thirty feet in the bight of
Bear Bay beyond. The base of the cliff leading to Bear Head would thus be
ahout L50 feet over the track-bed. S N
iFrom Bear Head the coast takes a turn more across the stratification. The -
dip at the head is 8. 17 W, and the inclination, as determined by tracing a bed -
round into the succeeding cove, is seventy feet in a mile, which would be the
amount gained upon the strata at the base of the next point. It would require
another mile across the strata to reach the base of the next cliff, vhich is Tower
Point, and about half-a-mile to reach a position in White Bay beyond, which -
would be in the strike of the most northern point of Cape Robert; but in this
nile and a-half the inclination increases to probably 100 feet in a mile, so that
the hase of Cape Robert would be about 870 feet above the track-bed. o
| The dip at Cape Robert is S. 180 W. <14°, while that of Cape Henry, about
three miles and a-half further on, is 8. 23° W. >11°, and the base of Cape Henry
would probably be thirty feet higher, making about 400 feet above the track- -
bed. At the base of Cape Henry were met with the first observed examples
giing castward along the coast, of the tree-like fossil, occurring 188 feet above.
the track-bed at the west end of the island; but as their vertical distance af
Cape Henry would thus be more than twice as great, it 7s not improbable that -
Cape Henry has a vertical face of about 300 feet, the whole of which appeared.
. to be calcareous; the summit of the cliff would thus be about 700 feet above

the track-bed. Crossing the mouth of Salmon River to Battery Point, the next |
~ in succession to Cape Henry, a vertical cliff of about sixty feet in height pre- =~

sents itself, in which the prostrate forms of the tree-like fossil protrude from the .
cliff in tiers, each fossil presenting a circular extremity, with an orifice in the

centre, giving to the cliff the aspect of a battery of guns, which has led toits =~

narme. oo - ‘ : L e
In the bight of a cove, about two miles east of Battery Point, the limestones
are followed by arenaceous shales, and the next point, Cape Joseph, which

presents a cliff of 180 feet in height, is probably crowned with them, as in the

- bight of the cove beyond some sandstones, which I could not approach’ the.
coast to visit, give to a cliff the name of Grindstone Cape. -These sandstones
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must run alonrr the coast for about five mlles, composing part of the face of Cape
James in theu' course, and coming to the level of the water in Prinsta Bay;

they then strike across this bay and run round the lower part of Table

Head

where they exhibit a thickness of about fifty feet. The sandstones then sink
beneath the level of the water with a dip S. 190 W. <20, plesentmfr the follow-

ing section in ascendmcr order :

Greenish-grey, thin bedded, fine grained sandstone, with black and brown mica between

the layers; the rock is slxghﬂy calcareous, . ..., .. Y
Greenish- grey, fine grained, slightly caleareous sandstone in thin beds, .........ociviiuils,
Gleembh-gley, fine grained, slightly calcareous. sandstune, with brown and black mxca be-

tween the layers, which are from three to ten inches in thickness; one bed of from .

seven to ten inches thick, is free gramed would make & good building stone, and mxght
probably be fit for grmdstouea ............... e iie e e
Greenish-grey, fine grained, thin bédded ‘and slightly calcareous sandstone, mtclstmtlﬁed with

Iayers of from three to six inches thick, more culcareous from the presence of fossils, -

chiefly convoluted shells, which are mmed up with small pehbles of white and green
quartz, some as large as beans, as well as a few gmms of blood-red jasper; mica is
present between the JAFers, . oo vve e iir ittt eneor e iianisanianasay
Greenish-grey, fine grained sandstone, with fossiliferous coarse gmmed layers as before,......
Greenish-grey, fine grained, slightly calcareous sandstone, in beds of one and two feet, which
in some parts run into thin slabs, shewing fossils on their surface, ..o vvvviiiiiiana
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The last of these beds would be about 750 feet ahove the track-bed, and the
whole of them probably correspond with the supposed arenaceous beds of the
west end section. Division B would thus appear to oceupy about forty miles of
the coast, with the exception of about two miles in the bight of Prinsta Ba}r,

which is comprehended in the succeeding one.

Division C.

Continuing the sequence of the beds at the west end, where the previous
division ended near Junction Cliff, the following constitutes the succeeding

division in ascendmfr order : ,
Greenish argillo-arenaceous SHAIE +eerienrennnseiinnans P
Greenish argillo-arenaceous shale, interstratified with beds of grey limestone of from one
‘to three inches thick; in a two-inch bed, a new species of ngum was ohserved in
abundance ; in another encrinites were numelous, with other organic remains, ........
Yellowish-grey, compact, argillaceous limestone, with few observed fossils, ..... Ceeenan .o
Yellowish-grey, compact, argillaceous limestone, interstratified with light 1edd1sh-grey lime~
" stone beds of from one to three inches thick, the surfaces of which are covered with a
new species of Orthis, (O. Laurentina) and other fossils ; among the debris of these beds
many beautiful detached brachiopoda (Orthis subquadrwta and others) arc met with,
- with'spiral univalves (Murchisonic) ; these are the upper beds of Junction Cliff;. cis
Measures partly concealed, but suppo:ed to he of the same character as the precedmg,
both lithologically and palmontologlcal]y Cherergsracerrasinnaaana cerecviesasesians

Ash-grey argillaceous limestone, in beds of from one to three inches thlck alternatmg with

calcareo-argillaceous shale beds of from five to seven inches; and these two descrip-

tions of beds again interstratified with light grey pure limestoue beds of one or two -

inches ; no fossils were observed in this part, ... i vt iiiiiiniiiiiiian, cee
Ash-grey argillaceous limestones and shales, interstratified as before with purer limestones ;
these beds contain a new species of Penlamerus (P. reversus), with several gustcropoda
and brachiopoda, some of which are new, and Afrype marginelis, for the first time, I
believe, met with on this continent; all the species are found preserved in the debris
and quite detached, as well ag standmg out in good relief on small slabs, about one mile
east of Junction (‘hff, ............... . e, AN

Ash-grey argillaceous limestones and shales, thh pmer limestones as before, but the fossils

not so well preserved, from the beds being exposed to the action of the 8Cllye s rentnnens
Measures concealed,............ PN
Ash-grey arglllnceous lxmestones and shales, thh purer hmestones ag bef’ore, the fossils not
80 well preserved, in consequence of the a.ctxon of the sea; thisis a mile and a-half east
of Junetion Cliffy «ouvvniuiein i ireniettiiiiiannierssiosisssinsocsasasnsnsenss
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Measures concealed, VO - 11 T
Light yellowish-grey even bedded llmestone, in beds of half-an-inch and two mches, charac-" |, -
terized by Lepiena subplena in abundance, and one or two instances of & small .Atrypa, ‘
probably undescribed, all occumng principally between the layers, S - I
Grey argillaceous TMESLONE v narvvrrrsrens. R ‘5 0
Yellowish-white -coral limestone, the corals of which consist chxeﬂy of four genem C‘hmtetes,
Fuvosites, Heliolites and Catenipora, and they are aggregated in hummocky masses, often.
composing one-half or three-quarters of the thickness, being from one to three feet, both
horizontally and vertically, and in some instances six feet horizontally, They are sur-
rounded with an ash-grey argillaceous limestone, and cause the overlying bed, conforming
to the hummocks, to bave the appearance of slightly undulating strata, ...... vereveien 406
The last bed occurs at Point Laframboise, and the over-lying strata being less exten- ‘
sively developed there than to the eastward, the coral bed was séarched for in Ellis Bay,
and found nearly two miles to the east on the strike, at Cape Henry, which.is the west
horn of Ellis Bay, and again at Cape Eagle, the east horn, two miles still farther on the
strike. The meusures below in'ascending order, being the equivalents of a part of those at
Point Laframboise, are as follows i—
Grey limestone, interstratified with grey calcareo-argillaceous shale, sometimes of a
greenish color, the lowest bed characterized by a new species of Murchisonia
(M. rugosa), and the tree-like fossil which has been described as existing in the
previous division. This fossil is here of larger. size than before observed; one
specimen now in-the museum of the Survey is ten and a-half feet Iong, 3ix
inches in diameter at the larger end, and but an inch or 50 less at the other..
Some of the fragments of others obtmned were found to he ten and even fifteen
inches in diameter, and if the length were pmporuonate must when whole, have
been probably over thirty feet in length,.......voviviviinn, 12 0
Light yellowish-grey limestone, in beds of from hulf-un-mch to two mches thxck w;th
occasional partings of ‘calcareo-argillaceous shale and abundance of Leptzena
subplana, and two small species of ALrypa, «.oovviiiiieiiiiiiiiiiiiiiiiine.
Yellowish coral limestone bed, as Defore, «vevveieviiiisceseiiiiiireesisriecones

o e
co

~
(=%

2
The measures above the coral bed, in contmua,tlon of the section, are as follows :—
Grey limestone, with argillaceous paltmgs these beds were not continuously examined, but
the fossils of some of the beds were Straphomcna depressa, Leptena subplana, ./:'lmbonychza ‘
radiate, and some undescribed SPeCies, .. .vvviiiii ittt ittt iiiiieienanes 62 0
Grey compact argillo-caleareous beds, slightly bituminous, interstratified with a.rgxllaceous
shales ; but few fossils were observed, and such as were seen were obscure; these beds ‘
form Bear Head,.........v.vvuvnvenn Pereeaaasir st eiarsesiasesieinaees 42 0
\{ca,sures supposed to be similar to the last, but not thoroughly examined,.«.ccevevuvusaus. 86 0

306 . 6

The dip of these beds at Junction Cliff is S 130 W. ; one mile to the east of
it, 8. 10° W.; at White Cliff, Ellis Bay, S. 4°. W.; at Cape Eagle, S. 18° W.;
at Bear Point, 8.21° W. The average of these would be about S. 130 W,; the -
inclination is a little over 100 feet in a mile, and the direct distance across the
strata is three miles. ~The distance along the coast occupied by the division
extending from Junction Cliff to Long Point is about eight miles and a-quarter.

This division as a whole appears to be softer than the precedmg ones; it offers
no very remarkable cliffs along the coast on the south: side, while "Ellis or
Gamache Bay is worn out of it, as well as a depression holding Gramache Lake
and the creek which empties it at the head of the bay.

‘On the north coast; the rocks of the division are met with in ‘the east. pa.rt
of Cape James, and in the bight of Prinsta Bay, where they succeed the sand-
stones which have been mentioned, and occupy nearly two miles of the coast. '
In their outerop further eastward they crown Table Head and come fo theﬂ‘
level of the water on the east side of it. ‘

The following is a section of the base of the division at this spot in ascen(hngn
order, as it rests upon the sandstones of whloh a section was gwen in the
preceding dlvwwn — , : ‘

Greylxmestonemevenbeds,......‘.......L...........‘........‘..;.‘................. ‘
Grey limestone filled' with several genera of cora.ls of a yellomsh-whxta c0lory, v uuvvy v -




"

L

(A ppeﬁdixg No;; 52.)

20 Victoria. |

‘ ‘ ‘ o ft. i,
Grey shale and limestone in patches, interlocking in such a manner ag to make the bedding ‘
. obscure; no fossils were observed, ... . ..., et et P B -

* Grey thin-bedded fossiliferous limestone, with interstratified shale,..........v.oeiviiiviies 8 0
Grey limestone, with yellowish-white corals,..... ..o iiiiiiiiiiiiiiiientiiineeiienes 2 8
Grey yellow-weathering limestone, with yellowish-white corals,..... B N
Grey limestone in thin beds, with thin beda of argillo-arenaceous shale slightly calcareous, .. 9 0

Grey arenaceous limestone, with small scales of brown mica disseminated through it; at the
base it has a mamillated hummocky character, the layers in suecession getting thicker -
and thicker in the centre of the, hnmmocks, which are from three inches to three feet in
diameter; the whole bed thing down to a-quarter of an inch'in about a-quarter of a mile
on the strike, and theu thickens again farther on, and this appears to be repeated more
than once in the dip and rise as well as the strike ; the layers split away from one
another in smooth curved forms, hut the exterior of the hnmmocks is rough, being marked
with small parallel ridges for short distances, and studded with fossils, .v..ovvvvvenes 3

Greenish-colored shale, interstratified with thin beds of grey limestone ......... AN | {

Grey calcarco-argillaceous shale with limestone crowded with corals and the tree-like fossils
heretofore described. Both of these kinds of organic remains are $6 numerous and so
confusedly mixed as to give to the whole mass at a little distance the aspeet of a breceia,
and it can in consequence be traced easily by the eye in the face of the cliff round Table
Head, as well as round Cape James, for a distance of six miles on the strike, .......... 14 0

- Grey compact argillaccous limestone, interstratified with beds of purer limestone of a lighter o
color, which are however in some parts slightly arenaccous. Numerous fossils were
observed in the mass, but they were for the most part obscure. At.the base there were .
Murchisone of eight or even ten inches long; Catenipora occurred and Atrypa naviformis
was among the fossils ; about the top of the mass Leplena subplana was in some abun-
dance. A fine collection of fossils from this deposit was unfortunately left behind by the
LTS+ AP SR (¢ I 1 IO
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The rocks of this section reach the position of the old provision post at Fox
River; between the provision post and the foot of an escarpment south of the
lagoon ut the mouth of the river, the distance is about a furlong over a mile,
across the strata, and the dip of the measures is 8. 180 W., with a slope of 100
feet in a mile, This would add to the section about 115 feet, which are con-
cealed under the river and lagoon, making the whole thickness 296 feet.

As is the case in the neighborhood of Ellis Bay, the cliffs composed of the
rocks of this division at Fox River are low, not exceeding thirty or forty feet,
and the deep excavation forming the harbor is another feature which the two
extremities of the deposit have in common. -

The escarpment which limits the division south of the lagoon comes out upon
the coast about a mile and a-quarter peyond Reef Point, the eastern horn of -
Fox Bay, and the division would thus occupy a distance along the coast from.
Table Head of upwards of seven miles. ‘ o ‘

w o

Diwvision D.

Immediately overlying the upper beds of the last division, as given in the =~
section in the neighbourhood of Ellis Bay, there occur at Long Point about ..
twenty feet of light grey limestone, in beds of from two to six inches, many
of which are crowded with another new species of Pentumerus (P.Barrandi),
with but few other fossils, and these beds alternate with others holding Leptana
subpluna, but in less abundauce, a few individuals of Pentamerus being associated
with them. The dip of the measures is here S. 210 W., with an inclination -
of 120 feet in a mile. The strike of the base of these measures would. carry
us to the mouth of Duck River, and we accordingly have there a repetition of -

them in thickness and in average dip. S

Similar beds are traceable to Wall’'s Cove, and here by means of the reef, a
thickness of forty-five feet of the same character can be verified, resting upon
strata composing a low cliff lining the bight of the bay; as they contained no .
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obscrved fossils, they were supposed to form the summlt of the previous division.
In Wall’s Cove, while the strata of Division D. are as much crowded as before
with Pentamerus, the specimens obtained are of a more perfect descrlptlon, and a
few corals are mingled with them. From Wall’'s' Cove the strike and strata
coincide all the way to Becscie River, and here on the reef the thickness of
similar strata that were examined amounts to nmety~ewht feet, resting, as in the
case of Wall’s Cove, upon beds of the division C., occurring at the river’s mouth.
The dip at Becscie River is 8. 220 'W., with a slope of 120 feet in a mile; the
coast east of the river is low, and coincides with the strike coneﬂ{)nndmg with
the dip given, as far as St. Mary’s River. Beyond. this there are clifis, but they
are composed of clay mixed with limestone gravel, and extend to St. Ann’s Cove,
~ the margin of which is low and destitute of rocks as far as the point west of
Otter River. P
At Otter River the pentamews beds are again seen, and as the dlp is there
8. 400 W., with a. slope much the same as before, it is probable the strike
would nearly coincide with the westward run of the coast to St. Mary’s River.
It is thus probable that these beds are equivalent to a part of the Ofter River
scetion; but between these beds and the next that are seen, less than a mile to
~ the eastward of Otter River, there would be an interval of about a-quarter of
amile across the stratification, which would give room for thirty feet of strata;
but whether this is to be considered a part of the ninety-eight feet measured at
Otter River, or an addition to it, I am unable to say. The examination on the
reef at Otter River was 1nterrupted by the rise of the tide before we could
ascertain the character of all the strata which had been exposed at low water,
and as we had not arrived at any beds limiting the upward occurrence of the
Pentamerus, the whole thickness characterized by its abundance may exceed what
I'huve stated. In the ninety-eight feet, a few feet were allowed for what was
seen in the rising water in front of me ; 1f however the whole thickness be called
a hundred feet, and the beds in the first exposure east of Otter River be added
to it, the followmg will be the section from the base, in ascendmg order :
‘ St in.
Ash-grey and light reddish-grey limestones, in beds of from two to six inches thick, interstrati- ‘
fied in the upper part with conglomerate beds of the same thickness, at intervals of
from two'to ten feet; the pebbles of these are calcareous, with a diameter of from one to
three inches, and he flat in the beds ; a vast number of the beds are crowded with Penta-
merus Barrandi ;. with this however in some beds are associated two or three species of .
corals, and the Pentamerus layers are interstratified Wlth others that shew great num-
bers of Lepteni subplana, and other fossils, ... il viereersdierisaiensaiees 100 0
Dark ash-grey slightly bituminous limestone, in beds of from two to six mches, w1th calcareo-
argillaceous partings, weathering light orange-brown; conglomerate layers with lime-

* stone pebbles oceur at irregular intervals; the lowest six feet are characterized by the
occurrence in some ‘abundance of a new specxes of Atrypa, and Strophomena alternate is
frequent in the deposit, with Orthis and other fossils,;. .. ovvvrciiiiinaiiiiiiniienaeees 20 8

Dark ash-grey slightly bituminous limestone, with calcareo-argillaceous purtmgs, weather-
ing light orange-brown, similar to the preceding,...........cvviiiuats Jeleeseneaaens, 34
Dark ash-grey slightly bituminous limestone, as before with but few fossils, sveeeeorivesnns 36
Reddish-grey limestone, in beds of from one-quarter of an inch to three inches, some of
which weather to & reddish-brown, interstratified with occasional conglomerate layers of
from two to four inches thick; some beds at the base of the deposit are characterized
by a species of Syringopora, resembling 8. bifurcata, and by deep serpentining grooves
of about a quarter of an inch wide, with raised edges, apparently marking the track of
some species of mollusk; otler fossils occur in other parts, and the middle of the deposit = .
is marked by the presence of Strophomena alfernata in considerable numbers......v ... 43 0
Reddlsh-grcy hmestone, weathering reddish-brown, in beds.of from one to three mches, in- .

terstratified with occasional conglomerate beds of from three to six inches thick.
Among the fossils which are met thh are Strophomena and Favosztes, Chedreidieenens ‘. 80 .

‘ ‘264 0
The last 164 feet of the prevmus sectmn are ascertamed by actua,l measure- =

.
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ment of the beds as they accumulate on one another, going east along the’
coast for about two miles, in a direction oblique to the stratification. The dip
at the commencement was S. 330 W., and at the end S. 40 W., and the in-
clination is estimated to be about 200 feet in a ‘mile. Carrying on the last dip
to the next exposure, which occurs at the distance of a mile further east, it is
estimated that there is a thickness of about twenty feet of strata wanting be-
tween the two. The cliff then presents thirty-four feet of grey limestone,
weathering yellowish, and containing but few fossils, The surface of one bed
towards the middle of the mass is characterized by a peculiarity which is pro-
bably the result of weathering. The bed is about a couple of inches thick,
and 18 worn into a multitude of rather deep connected pits about an inch across
and two or three inches long, in each of which is perceived a fragment of a shell -
standing with its edge up. There is a general rude parallelism in the pits,
but some of them cross others, and some descend nearly through the bed.
In the exact strike of this cliff, as decided by the run of single beds which -
can be seen for nearly a mile along this reef, another cliff occurs at nearly twice
that distance, with a lithological aspect similar to the last, but with a rather
larger number of fossils. The base is marked by Atrypa congesta, and some
of the beds higher up by an Orthis resembling O. Laurentina, and by a species of
Favosites.  The beds of this cliff are supposed to be included in those of the’
previous one. ‘ ‘ ‘ ‘ e
To the next exposure there is a distance of something less than a mile, and
from the strike of the strata it is computed that m the intermediate parts there-
are conccaled about seventeen feet, reaching to the base of the cliff in which the -
exposure occurs. The cliff, which is forty feet high, occupies about two miles.
and a-half of the coast, and for two-thirds of the distance the strata appear to
be horizontal, then turning down with a gentle slope to give an addition of
twenty-five feet in the remaining third. The following s~ction gives the details
of these sixty-five feet in ascending order :— \ o
Light-grey bituminous limestone, in beds of from one-quarter of an inch to ten inches thick, T m o
weathering yellowish-brown in some parts, and holding Atrypae reticuluris (its first -
appearance) and numerous remains of Crinoidee, and several species of turbinated
corals, .....vu.. ceieaans ferresaraies T P P (U I
Light smoke-grey, slightly bituminous limestone, more argillaceous than the last, weather- .
ing to'a yellowish-brown, in beds of from one to two inches, without observed fossils, & 0
Lighftogg'ﬁ)s’ bituminous limestone, similar to the lowest beds, with Murchisonia and other 5 0 i
Reddish ash-grey argillacoous limestones, slightly bituminous, in beds of from half-an-nch
to ten inches, with abundance of slender serpentining fucoids of a dull yellowish-white,. R
very conspicuous from the contrast of color; Strophomene alternate nlso occurs....... 20 0.
Light smoke-grey limestone, in beds of from one to ten inches, with the tree-like fossil and =~ i
ascidians in the lower beds, and in others Cuafeniporu escharoides, with the genera.

Fuvosites, Pleurotomaria, Murchisonia, Orthis, Leptena and Atrype. Some of the beds at
the top are ash-grey in olour.svveeereiiiiiiniiiiiian it e

Between this cliff and what is considered the base of the succeeding division
the dip of the strata would bring in about twenty-seven feet, which are concealed
The total thickness of the division would thus be :—

- e
Pentamerus beds and Otter River section, .. ..oouveviiiniioriorionsaanin Ciereeaeaeaeas 264
Measures concealed, voveevviciireeiansanns S - 1 8
Table RIVer 88CHON, vvsivat i ertiinrsraeeaneniansenioiesosoroeasassniasnonareosss 34
Measures €oncealed, «veuvveessreriensoarttiiieoniiisaisieitarsntrarasansasanseessess 177
Two-mile CHfT 8ection, «vvvvesiiiiiienaninnan, B T T T
Meagures CORCEAIEM, v eevenurseoussssaserasonsesoassossssasesssssssnsssnsssanscassss
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The rocks of the division reach to within about a mile of the month of Jupiter
River, and the total distance which they occupy on the coast from Long Point,
is upwards of thirty-six miles. -~ o o L
The rocks on the north side of the island at the east end, which from their -
position in the succession there, are supposed to represent this division, have been
as yet too imperfectly examined to enable me to speak with confidence in respect
to their voluine ; nor has anything very striking been observed to establish their
exact equivalence, so that it is from the relation they bear to what is below
and what is above, rather than from what the north and south localities have in -
common, that the strata are given as represcntatives of one another. - On the
‘north coast they oceupy ten miles, and deep water prevails along the whole
~of it; in most places the sea beats against the cliff at high water, and in some
even at low water, and there are but two or three coves at which a landing can
be easily made ; it would require very calm weather to effect a thorough exami-
nation.  With perfectly calm weather, however, every bed in succession might be
investigated, as none are concealed in the whole distance. Af the time of my
visit to the locality there was a considerable stretch of the cliff which we durst
not allow our boat to approach, and it was only at the two extremities that
adimcasuremen ts were made. : ‘ ' R o
Commencing at the base the first disappointment experienced was to find
scarcely a trace of the pentamerus beds, so conspicuous on the south side; for
with the exception of a single valve of a Pentamerus, resembling P. Barrandi,
not a 313‘30“\1“3“ of the species was met with; instead of it a species of Airypa,
resembling A. robusta of Hall, prevailed in great abundance, no example of which
again was found on-the south side. The following is the section obtained at
Gull Cape, beginning at the escarpment which has been mentioned as coming
to the coast south of Reef Point, where the previous division terminated ; the
beds are given in ascending order :— ‘ ‘ S
‘ ‘ ‘ ‘ ‘ foin
Lead-grey limestone, in thin beds, interstratified with greenish' calcareo-argillaceous shales, =
slightly arenaceous, and both limestone and shale slightly bituminous; the only fossil
observed in it was an Jlrype, but not in great abundance, ,......oiiieiiiriiiiaaaa, 19 0
Lead-grey limestone, with no observed fossils, «......c.ooaeieviiiiiniiiie, D | I ¢
Greenish arenaceo-argillaceous shale, slightly calcareous as well as slightly bituminous,
crowded with an Aérypa (resembling 4. robusta of Hall); the shale, on exposure to the
weather, exfoliates and crumbles, and the fossils, being hard limestone, are easily ob-'
tained in a perfect condition,.......civiri i il iiiiiiei i beatrenvaes Veses 280
Greenish arenaceo-argillaceous shale of the same character as the last, with a variety of the
same Atrype as the last, much larger in size; one valve of a Pentamerus was met with
so much resembling P. Barrandi as to leave little doubt that it is the same species,
though rather larger than any met with on the south side of the island,.............c. & 0
Light yellowish-grey bituminous limestone, in beds of from balf-an-inch to two inches, - .
holding AErypa, voveeveiiiineiiiiiiiriinieeiin, PPN Ceviesesesateneenaans el 2000
Dark grey slightly bituminous limestone, in beds of from one to three inches, and towards
the top six inches, separated by partings of greenish calcareo-argillaceous shale; fossils
weather out in good relief on the surfaces, the most prevalent being Orthis,.........u. 38 0

Dark grey slightly bituminous limestone, in beds of from three to nine inches, resembling the
previous mass, but without observed fossils,. ... .cvveiniiiiiiiiiiiiiiiiiiiaiiiiiies 20 0

| it

127 .9 -

This section was obtained by the measurement of accumulating strata in the
cliff »s far as Gull Cove, where the highest bed ‘was about sixty feet ‘above high
water mark, leaving sixty-seven feet as the thickness that had been passed over
at the water’s edge. The dip was 8. 28° W., and the distance across the measures

was threc-quarters of a mile, so that the inclination was about ninety feet-in'a

mile; this inclination would carry the sixty feet that are in the cliff. to .the
level of the water in a distance of fifty-three chains in the direction of -the dip,
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and following the strike to the westward, it wonld come out, in Sand-top Bay, -
where the dip is 8. 880 W., at such a distance from the bight of it as would .
give cighteen feet to the foot of the cliff there. The following section obtained

in the cliff gives the details of the succeeding sixty feet in ascending order .—

‘ : t. in.

Yellowish-grey, compact, slightly bituminous limestone, in beds of from two to four inches, Ih

with few observed fossils, with the exception of three inches at the top, which are a

mass of ‘Murchisonia, resembling M. gracilis, with a few instances of Orthoceras, and one ‘

or two examples of Pentamerus, resembling P.lens, ... iiiiveiieieiaiaaseaeiinen. 20 0
Yellowish-grey slightly bituminous limestone, in beds of from half-an-inch to three inches

in thickness, with occasional partings of ycllowish-grey calcareous shale; the surfaces

of the beds are fossiliferous, and among the fossils are Cualymene Blumenbachii, Orthis, -

Murchisonio resembling M, gracilis, and Crinotdea,..... ... oo vnin, P 15 0
Yellowish-grey, interstratified with greyish-yellow slightly bituminous limestone, in beds of

from half-an-inch to. two inches, with partings of calearcous shale. - The surfaces of the

beds shew fossils, among which are Pentamerus resembling P. lens, Murchisonia resem- } )

bling gracilis, Leptena resembling subplana but rather more convex, with Crinoidea,..... 15 0
Yellowish-grey and greyish-ycllow limestone, as before, with .the same fossils as the last,

with the addition of Culymene Blumenbachii, Atrypa congesia, and other swall species,

with turbinated corals,. . oo iii i i e i s e e 10 0

60. 0.

.

In Sand-top Bay the dip as has been stated appears to be S. 38 W., and in
this direction the top of the preceding section would be carried about fifty-three
chains before reaching the level of the sea; following the strike to the eastward,
modified by that of Sand-top Cape, the dip there being S. 23 W., the top of the
section would come upon the coast in a position which would be just a mile
across the measures, from. the bight of the bay inside of East Point. The

“inclination approaching the bight of the bay appears to increase considerably, and -
by the impression made on the eye by the strata, as seen in the cliff from the
boat, I am inclined to think it would be as much as 200 feet in a mile, which
would thus be the interval up to the base of the cliff where the next measure-
ment was taken. C ‘ ‘ L ‘
- From a sudden change, however, which appears to occur in the dip, which
becomes S. 30 E., it is not impossible that some dislocation may occur to trouble
the calculation. Leaving out this consideration, the following would be the
remainder of the beds belonging to the division in ascending order :—

| o | g . ftin
Ash-grey limestone, in beds of from half-an-inch to three inches, with calcareo-argillaceous

partlings, interstratified with iron-grey limestones of the same thicknesses. The condition

of the weather was such at the time of my visit that it allowed me to examine the upper

five feet only, in which there was displayed in considerable abundance a Cylhere about ‘

half-an-inch 100g, «ovuinn it i i i et e . B0 0 .

Yellowish-grey slightly bituminous limestone, charged with a multitude of corals, consisting - P

of the genera Catenipora, Favosites, Heliolites, Cheteles, Cyathophyllum, and Orthis; on o

the surface, the bed ussumed a huminocky character, some patches of the corals rising o

from one to five feet high, with the diameter of from two to ten feet, the overlying -

bed conforming in some degree to the inequalities, and giving the strata the aspect of S

having been disturbed, ..ocovieiaiiiaiiiiiiiiiiiiieiiciii e ieistieataninieees 25 000

5.0

'

The coral bed was followed round the coast from the cove to the eastern
extremity of East Point, where it sinks beneath the level of the sea, and wa
taken for the limit of the division D in that vicinity. ‘ ‘ o

The whole thickness of the division on the north coast would thus be as
follows :— ‘ : ‘

Gull Cape 88etion,. s cevneiieriaseisrreiirnorisrcennarssesscnsssnsassssessnssosseroses 127
Measures not examined, « cvuueeeioiiettinieiiiineersarcrestsitiieseseretierassnresases 18 -

126
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‘ St i,
R < T T N I
Measures not examined, «ovuin ittt ittt i e s s easesnsasee 200 0
Bast Point BECHON, «uvvuviovinerninsiiiiiiiiiiiiiiiiiiiatieiiiiiiiiisiisiiisedies 160

. ‘ 480 9
Division E. ‘

The rocks forming the next division commence where those of the previous
oue terminated, rather more than a mile westward of the mouth of Jupiter
River, and occupy the coast between that position and South-west Point, the
distance being a little over seven miles, in a direction very nearly S.S.E. The
dip of the strata is very comstant in its direction, not varying more than about
five degrees at any part, the average being S. 74° W., while the inclination is
sometimes 200 feet in a mile, and at others is quite inappreciable. With the '
exception of some concealment at the base, and more towards and at the surimit,
the measures are visible all the way, forming cliffs of from twenty to one hun-
dred and fifty feet. ‘ C E . ‘ o

The following is the sequence in ascending order, of the deposits, from a
measurement of each bed in succession as it came upon the one beneath, with
the exception of the parts concealed, which were determined by computation. :=—

‘ ‘ . ft. i,

Moasures concealed, «vuvennvianniieiiiiiiiiiieiii ittt eearaaiaes s 2T 0
Greenish-grey and brown arenaceo-argillaceous shales interstratified, of a fine texture in thin

beds, with no observed fossils, . ........ N -1 1

Yellowish-grey and light drab argillaceous limestone, slightly bituminous, in beds of from one
to five inches, cut by parallel joints running N. 85 W., with an occasional joint running
oblique to that course; the jointed structure and the general soft nature of the rock
cause large magses to fall from the cliff by the action of the sea, which is encroaching
rapidly on the land. Among the fossils, which are generally in o good state of pre-
servation, there are Grupiolithus within about twenty feet of the bottom, Fawosites,

_Alrypa reticuturis, and another resembling A. tumide, Penlamerus, like P. lens, Myoling,
Cyclonema, Orthoceras, Cyrtoceras, Calymene Blumenbachii and Bumastes. barriensis,...v.. 80 0 . °

Light drab argillaceous limestone, slightly bituminous, weathering white, interstratified
with yellowish limestone, weathering yellowish-brown, both in beds of from two to ihree
inches thick., The fossils are pot numerous, but weathered surfaces present well pre-
served specimens of JAirypa relicularis, Leplena subplana, Calymene Blumenbachii,

Lychas, Phacops, Pentamerus lens, crinoidal columns, and other species,........... e 22 08

Ash-grey and light drab limestones interstratified, both slightly bituminous and in beds
of from half an-inch to two inches. The surfaces weather nearly white and shew fossils
of which a large number are weathered nearly black, by contrast presenting dis-
tinct and well defined forms; among them are Alrype reticuleris, Leptena subplana,
Strophomena depressa, Pentamerus lens, Calymene Blumenbachii,.....v..vviviviiianes

Ash-grey and light drab limestones interstratified, both slightly bituminous, in beds of
from two to three inches, holding in the upper part in some abundance, Pentamerus lens,. . 10 3

Ash-grey and light drab limestones interstratified, both slightly bituminous and crowded ‘
with Pentamerus Lyratus, «voveeees iy oisdiiasioieiisiseiessissideosscsnianrisies 2 6

The position of this bed is just west of the last brook but one, approaching South- ‘
west Point. S : : ‘ ‘ o

Measures concesled,. v.oveevseseronricatisessatinrsniassitaionassnsasresssasssascess 28

Light drab argillaceous limestone, slightly bituminous, ..o veiviiariiiieeeeineeniiieieas 1

Measures concealed,...... ‘

Light drab argillaceous limestone, slightly bituminous, in beds of from half-an-inch to three .
inches, containing numerous fossils, of which weathered surfaces present excellent speci-
mens weathered black, while the edges of the beds along the cliff yield others quite free
from the rock. Among the fossils are various corals, with Atrypa reticularis, A. congesta,

© . hemispherica, A. naviformis, Spirifer radiatus, Leptena subplana, L. transversalis, frag-
ments of Orthoceras and Cyrtoceras, Calymene Blumenbachii, Phacops (a new species) ‘
ana A0 BACTIMUTUS) +oveviasrnssvnsnennsiisesisosineseararaossnsisesaassnsesseess 81 6 7,
The position of this deposit is & little east of the last brook, approaching South-west - ,,
Point.. ‘ . R R i i S
Meagures concealed at the bight of the cove, north of South-wedt Point. s veveeeivisiiaeses, 187 6

4 6
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“The rocks at the east end of the island supposed to be equivalent to these,r‘

are seen in the section displayed there in continuation of what has already been
given to the top of the coral bed at East Point.” They are in ascending oxder

as follows —

Yellowish-grey slightly bituminous 1xmestone, without any well deﬁned beddmg in some

measure filling up the incqualities on the top of the coral bed. The rock, breaks easily .

in the plane of the beds with a conchoidal fracture, and is crowded with well pleserved

* fossils, principally wtrypa hemisphericu, and Lepteena subplena ; the thickness of the mass

is from two to six feet........ ..o n Cieeiereeeen. R PP
Bluish-grey argillo- calcmvous sha.]e, holdmg non pyrites in some a.bund:mce ......
Dull ash-grey argillo-calcareous shale, containing no observed fossils, interstratified with
patehes of drab colored argillaceous limestone, slightly bituminous, in beds of from one

to two inches thick, occurring at intervals of from one to four feet; on the surfaces of
these, fossils in good presewauon are met with, but not in large numbers among them

are Atrypu reticularis, with another species, Leplena, Calymene Blumenbuclm, Orthoceras,
Murchisonia, and vavious corals ....... e L T TP
nght smoke-grey lnnestone, slightly ' bituminous, interstratified w1th drab-colored soft
argillaceous limestone, in beds of from half-an inch to two inches in thickness. The
harder beds occasionally weather to a somewhat brown colour on the surfaces, and

ft. t'n. ‘

(="

42

present well-prexved fossils weathering blackish-grey, affording superior specimens for -

the examination of structure. Among the fossils are JAtrypa reticularis, .A. congesta,

Leptenu subplant, L. transversulis, L. profunda, Spirifer modesius, Culymene Blumenbachii, .

Encrinurus, Lychas, Fuvosites, small Bryozoa, and crinoidal columns ..............
Light smoke-grey shghtly bituminous llmestones, with drab-colored soft argillaceous lime-
gtones, similar in lithological character and in fossils to the last ....... Cepresiaae.

The preceding part of the section is measured at high water mark across the mea-

sures from Enst Poiut, the dip being 8. 18 W, with an ascertained inclination of a little
over 100 feet in a mile. The distance at rlght angles to the strike is two-fifths of a mile.
Measures concealed by the shingle of the beach, which consists of light smoke-grey limestone,

5
20

mingled with light drab compact argllluceous limestone, both slightly bituminous, pieces -

of which shew among other fossﬂs Atrypa reticularis, Calymene Blumenbachii, Prntamerus,
resembling P. lens, with various corals and broken encrinites .uo.evuiuiiiviereiseinns

‘Measures concealed «v.ovvvnan. e e et aant eer et s Ceeeenaas

The top of these measures reaches a posmon a little over half-a-mile from Heath Poxnt
lighthouse.

Ligbt smoke-grey slightly bituminous lifnestone, interstratified with reddish-drab argilla-
ceous limestone, also slightly bituminous, both in beds of from one to three inches,
occasionally presenting surfaces, on which are weathered out well defined fossils ; among
them are Jtrypa reticularis, Leptena subplana, Pentwmerus resembling P lyratus, with
small turbinated corals. ... viieirieiiiiii ittt

The top of the previous beds reaches the southern pxomontory of Heath Point upwards
of half-a-mile S. 8. W. from the light house. The dip of the measures in this neighbor-
hood is 8. 18 W., and the inclination was ascertained to be eighty feet in a mile, which
is the rate allowed for the Jlast three measurements; the distance which the whole
occupies at right angles to the strike being' two miles and twenty-four chains.

In'the bight of the ‘bay west of Heath Point some of the last beds are repeated, but

carrying the strike from the eastern horn of the bay to the coast on the opposite side,

the following are the beds that occur in continuation of the section :—
Light smoke-grey limestone, slightly bltummous, interstratified with light reddish-drab,
similar to the last beds, with similar fossils..... o et iiiaiiiriiiiiiiaiiiiienae
Measures ConCEAIEA «uoe ivut it it e e i ettt e e aa
In the two preceding measurements the dip is S. 53 W., and the inclination forty-five
feet in 2 mile, as determined by the first; the distance £eross the measures is seventy-six

. chains.
Lnght smoke-grey and reddish- drab limestones 1nterstrat1ﬁed sxmxlar in lithological charaéter
and fosgils to the last beds described..................

"Pale drab colored limestone, interstratified with limestone of a more argxllaceous chs,ru.cter,
and of a somewbat darker color, both in beds of from half-sn-inch to three inches

_thick; the surfaces of these afford beautiful and finely preserved fossils, well weathered -

‘out, amon g which are Btrypa reticularis, A. hemispherica, Leptena, Pentamerus resembling
P. lens,. Calymene Blumenbachii, Encrinurus, tentacuhtes, crmoxdal columns, and small

BPIOZOM v vuv oo v uveenastia s ot aetiaa it tane it tatenetaatatatiaerotessnnon s

Ash—grey hmestone in beds of from one to six mches, with thin argillaceous partings ; some
of the beds are crowded with Pentamerus oblongus, and Alrypa reticularis is common. .

The distance across the measures occupied by the last three deposits is sixty chams,
and ‘the dip is 8. 18 W, with an ascertained inclination of eighty feet in a mile; the
dip then changes, approachmg a dislocation which occurs at a projecting pomt, about
& mile and three-quarters north-eastward of Cormorant Point.

1238
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o i
The course of the fault is N 3% B, and it ptoduces an upthrow on the west gide of f o
- forty-five feet, by which the last two measurements are repeated. The sequence of the -
beds beyond: these is as follows :— ‘
Ash-grey limestones in beds of from one to nine mches, mth thin argxllaceous partmgs, some .
of the beds are filled with Pentamerus oblongus, and Airypa reticularis is very frequent. . 718 0
This deposxt reaches to the- north side of Cormorant Point ; the dip of the measuresis §. -
20 W., and the ascertained slope.is 110 feet in a mile. :
Ash-grey hmestone, in beds of from one to six inches thick, mterstmtlﬁed ‘with greenish arglllo- ‘
.arcnaceous shale, slightly calcareous, in ‘beds .of from an-eighth to a-fourth of an inch
thick ; in the three feet at the base, it is in patches of from six inches to one foot thick.
Among the fossils are Zaphrentis bilateralis, Stromatopora ccmcentnca, Favosites favose, ‘
Graptolithus, Orthoceras and Pentamerus oblongus «....oovviiiiiaiaiacian.. seenesaes - 45 0
This composes a cliff of from twenty to thirty feet high ronnd Oormorant Point, with
a dip 8. 18 W,, and an inclination ascertained to be eighty feet in a mﬂe, for a breadth - o
across the measures of forty-five ch&ma . ‘ ‘ o—
‘ ‘ o : . 550 11

Eastward from Cormorant Point, the measures are concealed for about three
miles, and beyond this all the way to Chicotte River, a distance of about fifty
miles, there are occasional exposures of limestone, with intervals of concealment,
some_of which are very long. ~All the exposures are supposed to belong:
“to this division, but though the beds in no case shew a great inclination, and . in .
several are quite horizontal, the bearings of the dips that are presented vary
frequently and considerably, either through small faults or gentle undulations;
and it has been found impossible to say with precision to what parts of the divi-
sion these beds are equivalent, or whether some of them may not add a few
feet to the thickness given. g

Before describing the fposntmn:s of these exposures, however, 1t wﬂl be conve-‘
nient to give a section of the succeeding division. ‘ :

Diwvision F.

In 11nmed1ate sequence to the concealed measures which constltute the-
upper part of the Jupiter River section of the last division, the following beds -
present themselves in ascending order, and form the whole of the area o Wh&t
18 called South-west Point.. : ‘

' ft. .
Light smoke—grey hmestone, of & somewhat gmnular character, in beds of from three to .
. six inches thick, with thin partings of green argillo-calcareous shale occurring in patches o
Iron pyrites is disseminated through the beds, sometimes in single cubes, and sometimes :
in aggregations of minute cubes forming nodules of from one to two inches in diameter,
discoloring the rock by their decompomtlon. The rnms of crmoxdal columns consti- - . . !
tute the organic remaing...cveveierisrtsenesisainsssssioons I TR T TN 379
Light smoke-grey limestones, with iron pyrxtes in some a.bnnda.nce, in nodules as before of I
from half-an-inch to an inch in diameteér, and occasionally on the surface of the bed in-
patches of from half-an-inch to an inch and a-helf thick, and from six to eighteen inches -~
in diameter. . Fossils occur in fragments but they are too obscure to be identified +v0v0e - 0
Light smoke-grey limestone of a granular character, in beds of from two to six inches thwk,\ s
with partings of green argillo-calcareous shale, which also occurs in pa.tches in the beds, . -
giving them a greenish cast; among the fossils occur Zaphrentis, like ‘Z. bilateralis of .
Hall; Stromatopora concenmca, Cyuthophylium, Atrypa reticularis, Pentaanerus oblangus, o
P. lens Orthoceras and crinoidal COMUMNS sversveienriienosiniesrsoesssivisasersass 7
" Yellowish or reddish-ihite granular limestone, with thin vem-hke pa.tches of nrglllo-cal- o
careous shale disseminated through it; the beds are from three to seven inches thick, . .
Among the organic remains, several of which are similar to thoss of the precedmg. L
deposit, Plycliophyllum chamctemes the pregent one, some of these bemg a footin diae=
gxeter Favosites also occurs in tables of ha.lf-an-mch thick, and gometimes three feet in;
iameter..veiaesereninans Cereserlina, T R S R L L R L LA
Yellowish-white granular hmeatone, in beds of from six to exghteen inches thick, ' often:
Separated by thin partings of green. argﬂlo-ca.lcareons shale, which is also dlssemmated‘
in small patches through the bed. 'The fossils are few.in species, being “chiefly. the- riiinis’
of crinoidal colurans, which in' some cases form: the entire muss'of & bed. ... ..
Yellowish-white - granular hmestones, in beds. of from siz to' twelve inchies -thick, sHewin
. less green shale than before.  The beds are well stored with the fro.gmen of crinoids!
columns, whxch almost entn:ely compose some of .théni. ... YRS

. Inku
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Shortly before reaching the upper part of the previous deposit several small undula-.
tions occur in the strata, but the cffect of them being visible, allowance has been
made for the repetitions they occasion. ‘ ‘

‘The remainder of the section being taken from a part where the effect of the undula-
tions is not so easily followed, the sequence is not so certain. ‘
Yellowish-white granular limestone, in beds of from six to twelve inches thick, consisting

of & mass of organic remains, of which crinoidal columns constitute by far the larger
part; but other fossils are met with, among which are Cufenipora . escharoides, Fuvo-
sites, Cystiphyllum, Atrypa reticularis, Cyrtia, two.spécies of Cyclonema, Bumastes Bar- .
rienses, Spherexochus .ovvevyivnnen. Pherrrreseenienenes Cereereriiiraaas cieriienns 408
Yellowish-white limestones, in beds of from twelve to eighteen inches thick ; the surfaces of
' some of the beds shew crinoidal columns well weathered out, some of which are three-
quarters of an inch in diameter, Among the fossils are Fuvosites, Catenipore escharoides,
Atrypa reticularis, and two species of Cyclonema.......... g . 11 6
South-west Point Lighthouse stands on the beds last given.

e

69 3

This is the highest series of strata met with on the island, and its litholo-
gical character is so well marked that it is scarccly possible to mistake it for
any of those which 1prcceded. Proceeding eastward from South-west Point about
three miles, to a place called the Jumpers, a cliff of about thirty feet in height
%resents itself, where it agpem‘s to me probable the junction of the Divisions

and F is seen, the base belonging to the one and the summit to the other.
The beds in ascending order are as follows :— ‘
‘ ) : ‘ ft. in.
Light grey argillaceous limestone, slightly bituminous, in beds of from half-an-inch to three ‘

" inches thick, interstratified with greenish colored shale ; among the fossils observed,
Pentamerus oblongus and Atrype reticularis were the most abundant................ 8 &
Greenish calcarco-argillaceous limostone, slightly bituminous, in beds of from half-an-inch
to two inches thick; the shale constitutes about two-thirds of the mass, and crumb-
ling in the atmosphere, allows the exposure of well defined fossils in high relief on the
surfaces of the limestone beds. Among the fossils in addition to corals, briozoa, crinoi- . -
dal colummns, and tentaculites, are Atrypa relicularis, A. hemispherin, A. naviformis,
Leptena transversalis, Pentamerus oblongus, P. lyratus, P. lens, Platyostoma hemispherica, ‘
Pleurotomaria, Murchisonia subulata, Orthoceras, Beyrichia and Calymene Blumenbachii. 10 6
Dark. ash-grey limestone, in some parts mixed with yellowish-white, and in such parts of a -
granular texture ; the whole occurring in beds of from one to three inches thick, inter-
stratified with thin beds of greenish shale. The depositis characterized by an abundance
of corals and encrinites ; among the corals are Catenipora escharoides, Favosites fuvosa, F,
gothlandica, F. multipora, Zaphreniis, Stromalopora concentrica; and among the other =
fossils are Pentamerus oblongus and Atrypa reticularis. ..ovveiviiiatiaiiiiiisiiienaes 10 6

ar———

29 6

' It is not improbable that the south coast is occupied by the rocks of Division -
F, from South-west Point to the vicinity of Chicotte River, a distance altogether
of about thirty miles; without further examination, however, it cannot be so
stated with certainty ; for while there is an interval of seventeen miles beyond .
~ the Jumpers, in which only onc exposure could be discerned from the boat,
there was a farther distance of seven miles in which four exposures were seen,
* but remained unexamined in consequence of our not being able to land at them
from the condition of the surf. A landing however was effected in a cove under
two miles west from Chicotte River, and the cliffs which were examined on
both sides of the cove exhibited the yellowish-white granular crinoidal limestone .
of this division. ‘ ‘ ‘ ‘ R
* The rock there formed cliffs, exhibiting about thirty feet of the strata, which .
appeared to be somewhat disturbed, as the strike and dip were very irregular, the -
‘inclination sometimes amounting to so much as twelve degrees. C
These beds extend to within about half-a-mile of Chicotte River, and as no -
 instance of them was observed between that and Cormorant Point, and all the

130
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exposures met with presented strata resembling those of the immediately subja-
cent division, it is concluded, as has already been stated, that this stretch of the
coast belongs to it.. ‘ o R
Continuing eastward from Chicotte River, the first of these exposures occurs

at a distance of about two miles and a-quarter, the next commences about seven
and a-half miles farther on, being about two miles beyond Pavillion River, where
about seven feet of drab-coloured limestone in horizontal strata are seen, with

an interval of concealment which continues for a mile, reaching nearly to Martin
Brook. The next exposure is on the east side of the cove receiving Iron River,

the distance from the last being about a mile and a-half. Here about ten feet o

are displayed in a low cliff, and the strata still horizontal run along the coast
for threc-quarters of a mile. ‘ }

Six miles beyond this occurs Chaloupe River, where cliffs are seen at each
horn of the bay at its mouth, separated about half-a-mile from one another. The
cliffs ‘expose from twelve to fitteen feet of limestone in horizontal strata which,
with an interval of concealment, continue for a mile and a-quarter to the east- -
ward. A mile and a-half further, there is another cliff of horizontal limestone
shewing ten feef, and three miles on still another in which twelve feet are
seen, These run along the coast for a mile and a-half, and, after an interval
at the mouth of a brook, they arc repeated in a cliff of from twenty to twenty-
five feet and continue for a mile. The next display occurs about five and a-half
miles further on, commencing within three-quarters of a mile of the extremity
of South Point, and continuing, with an interval at the point, for three-quarters
of a mile beyond it. The strata as before, are flat, and they exhibit the

following section in ascending order :— ‘
: . . Jt. in,
Grey limestone in beds of from two to four inches thick, interstratified with grey argillo-
calcareous shale; among the fossils are JAtrypa reticularis, Leptena subplane, Colymene
Blumenbachii and Orthoceras........ Creiereieceaeanans Ceerereaas Cesenaas deveeneess . 6 6
Grey limestone crowded with Pentamerus oblongus of largo size, to the exclusion apparently -
of other fossils j nine-tenths of the bed are made up of them, and some of the individuals

measured nearly six inches in length....... tirevereasiasies fevee e nriesbiettieaninan 0‘9
Grey limestone in beds of from one to six inches, with Orthis flabellulum a1d Calymene Blumen-~
BAChE v vv vv et Ciresiienreesasaarnnanann e eritretiraane eeen heeeess T0

Grey limestone holding Pentamerus oblongus in abundance, but of small sizes, varying from a
quarter of an inch to an inch and a-half in length; no other fossil was observed........... 0 §

Drab colored: limestone in beds of from one to three inches, interstratified with greenish-grey
shale, constituting one-fourth of the mass; the shale crumbles under the influence of the
weather and yields very perfect fossils; among them are a Favosifes with small tubes,
F. favosa, Zaphrentis bilateralis, Atrypa reticuluris, A. hemispherica, Orthis elegantala, O,
Siabetlulum, Spirifer radiatus, small individuals of Pentamerus oblongus, Leptena subplana,
Calymene Blumenbuchii, Encrinurus punctatus, Orthoceras and crinoidal columng,...,..... 14 0

———

28 8

- A little under half-a-mile beyond this, another cliff of limestone occurs, which
runs along the coast for as much more, and probably repeats a part of the section
given, the height of the cliff being twenty feet. ‘ -

The strata in the exposures for twenty-four miles up to this point appear to
be perfectly horizontal, but the next exhibition on the east side of a small
cove, shews a gentle dip to the south-east. The beds form a fifteen-feet cliff
of limestone, running for about half-a-mile along the coast, and terminating at
the extremity of a point. At the next exposure however, which occurs after an
interval of concealment of six miles, they are once more horizontal, and compose
a cliff again fifteen feet high, which occupies a mile of the coast ; at a mile beyond-
this the calcareous strate which present themselves shew a dip S. 25 E. <3¢,
which after another mile becomes g 47°E.<1°; the beds in the last case being

‘ o ' o S 131 '
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superior to those in the preceding one. This dip prevails for about three-quarters
of a mile, in which the coast runs oblique to the strata, and then from a dislo-
cation or a twist in the stratification, it very suddenly changes to S.60° W.,
“which is maintained for about a-quarter of a mile across the measures, along
~a small cliff occupying that distance. Another concealment of about a mile and
a-half brings us to the horizontal limestones which have been already mentioned
- as existing three miles west of Cormorant Point. ‘ o

ECONOMIC MATERIALS. .

The substances fit for economic application met with on the island are confined
to building stones, grindstones, brick-clay, peat, and shell-marl ; metalliferous
minerals, as far as my observations went, appear to be wanting. The only ore
observed appeared to be loose picces of magnetic oxyd of iron, most probably
transported from the Laurentian series on the north shore of the St. Lawrence;
f‘herfa isno reason however for asserting that bog iron ore may not be hereafter

ound.

Building Stones.~In the immediate neighbourhood of South-west Point, coarse
granular limestone for building purposes is displayed in abundance among the
strata belonging to Division F. It occurs in beds of from six to eighteen inches
in thickness, is easily dressed, and yields good blocks of a yellowish-white color. -
The lighthouse at the point is built of it, and so is that at Heath Point, both of
which, notwithstanding the coarse and rather open texture of the stone, have
stood for upwards of seventeen years I believe, without shewing signs of decay.

The sandstone oi' Cape James and Table Head would afford a fine material for
building purposes; it has a good warm color, being a greenish-grey approaching
to drab, rather lighter than the sandstone of Craig Leith quarry, near Edin-
burgh ; it has a free grain, and would therefore dress easily, while the angular
- fragments on the beach shew that it would retain its sharp edges. Blocks of
every required size might be obtained with thicknesses up to five and a-half feet.
One solid mass of it which had fallen from Cape James lay on the beach, measur-

ing forty by sixty feet, with a thickness of five feet, and must have contained =

- upwards of 12,000 cubic feet of good workable stone. In the two cliffs which
have been mentioned, the bed occupies seven niles of the coast, and its proximity
to the sea offers a very easy means of transport to the towns and cities of the
St. Lawrence. : :

Grindstones.—The same sandstone would very probably yield very good grind-
stones ; although slightly calcareous, it is even grained, and there is a sufficient
amount of clear sharp grit in it to render it available, while there would be no -
difficulty in getting any sizes of grindstones that might be required.

Brick Clay.—Clay fit for common red brick exists in some abundance; it
was observed of a bluish-grey color, and about ten feet in thickness, half-a-mile
up the Otter River, on the south side; and I was informed of its existence up
the Becscie River. About five miles of coast in the vicinity of St. Mary’s River

consists of clay clifts of from sixty to seventy feet in height, and no doubt -

much of it might be made available for bricks; some of it however, is of a
calcareous character, and contains many pebbles of limestone, fitting it pro-.
~ bably for agricultural rather than manufacturing purposes. S
Fresh-water Shell-marl.—This material appears to exist in considerable abun-
dance on_the island; the bottoms of all the ponds or small lakes that were
examined, with the exception of such as were surrounded by peat, were more or
less covered with it. ‘Mf;rl Lake is one of these ; it has a superficies of about -
ninety acres, and although the depth of the deposit was not carefully sounded;
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its thickness appeared to be considerable. The brook which empties the lake -
into Indian Cove at the west end, carries down a large quantity of the marl asa
sediment to the sea, where it becomes spread out for a considerable space over
the rocks of the vicinity. C ‘ -
~ . About three miles west from South-west Point, marl was observed to Occupgr ‘
a position on the bank of a brook, and to extend for a-quarter of a mile inland,
presenting a thickness of about a foot covered with peat. =~ ‘ |
In a lake half-a-mile further inland, it covered the bottom over an area of
200 acres ; and on the east side of South Point it was observed reposing on rock
close to the shore, covered over by from four to ten feet of peat.. s
Peat.—Along the low lands of the south coast of the island, from Heath Point
to within eight or nine miles of South-west Point, a confinuous peat plain
extends for upwards of eighty miles, with an average breadth of two miles,
giving a superficies of upwards of 160 square miles, with a thickness of peat as

observed ou: the coast of from three to ten feet. On the average this plain may

be fiftcen feet above high-water mark ; and by channels cut through it could be
easily drained and faced for working. As far as my knowledge goes, this is the
largest peat field in Canada, and the general quality of the material is excellent.
There are many isolated patches also between South-west point and the west
end, varying in size from 100 to 1000 acres, which would yield a considerable
quantity of the material. ‘ o ‘ o
It was stated to me that peat existed also in some abundance in the interior of
the island, but this I am disposed to doubt, for while all the streams flowing .
from the peat plain, on the south side gave as is usual a brown colored water,
those in other parts were pure and colourless, leading to the opinion that the
interior was peculiarly free from peat swamps. . ‘ o
Among the materials of the island which may be considered of an economic
nature though not of a mineral character, sea-weed and drift-timber may be
enumerated. ‘ . ‘ ‘
Sea-weed.—In all the bays, coves, and sheltered places around the whole igland,
with the exception of those between the east end and South-west Point, there
isa great accumulation of sea-weed along the high-water mark ; in such places -
patches of it are met with of from a hundred yards to half-a mile in length,
and from two to six yards in width; the depth usually varied from one to four
feet, and in some instances was six feet. The beneficial effect of sea~weed as a -
manure is too well known to require mentioning, but to what distance it would
bear carriage for such an application is more than I am able to state. On the
island, Mr. Pope, of South-west Point, makes use of it as a fertiliser for his fields,
mixing it with the peat which forms the soil. : : o
Drift Timber—~The quantity of squared timber and saw-logs which are scat-
tered along the south shore of the island, is very surprising; the abundance.
aplpears to be greater towards the east end than the west ; but according to the
calculation which I have made, if the whole of the logs were placed end to end
‘they would form a line equal to the whole length of the island, or 140 miles;
this would give about one million of cubic feet. Some of the squared timber
may have been derived from wrecks, but the great number of saw-logs, which
are not shipped as cargo, induces me to suppose that the main source of this
timber is drift. ‘ o ‘ ‘ ‘
No doubt the whole of it may have once been private property, and perhaps
much of it could be identified as such by private marks; perhaps too no one
may have a right to touch it but the owners of the island, to whom it may be.a:

waif; but it is to be regretted that it should be allowed to remain on the shoreto . - -
rot,as much of it has no doubt done. The captain of a fishing schooner that had = °
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not been very successful in taking fish, applied to me when I was leaving Heath
Point to know where the greatest accumulation of it might be found, ex-
ressing an intention of cutting some of the squared timber into convenient,
engths and loading his vessel with it for Nova Scotia. More may perhaps
be in the habit of pursuing a similar trade. ‘ ‘ o

'MINGAN ISLANDS.

From the shortuess of my stay at the Mingan Islands, the amount of inform-
ation collected concerning the rocks which compose them is necessarily limited.
It is sufficient, however, to enable me to state that the strata of probably the
whole group is in the same horizontal attitude that characterizes those of
‘the Island of Anticosti, and it perhaps is not extravagant to suppose that in the
space between the Mingan group and that island the same attitude may be pre-
served all the way. ‘ ‘ Co -

The most northern and, therefore, the lowest section I obtained was on the
north side of Harbor Island, between which and the rocks of the Laurentian
series on the main land there may be a horizontal distance across the measures
of about a mile. No measurement was made of the distance, nor was any
member of the Laurentian series seen in any place immediately behind Harbor
Island, but a mass of Laurentian gneiss or syenite (I was not near enough to
decide which) occupied a position on the coast about a mile to the eastward,
which would have been in the relation given had the strike of the measures been
continued in that direction. Taking this for granted, the section from the gneiss
upward would be as follows :— - ‘

L ' St. in.
Measures concealed. . vvveviriarniennrsroneonins iererane e aee e, vessersacessas 80 0
Yellowish-brown arenaceous limestone in beds of from six inches to two feet thick; a large
amount of yellowish-white calc-spar i3 disseminated in the beds in the form of geodes
and of patches, some of which are two or three feet in diameter with s thickness of &
couple ofinches. Such fossils as exist are generally filled with calc-spar, but they are very
obseure. .c.viien.ann tedeiraneeenes T Cereas ceean
hThc following section, taken from the south side of the island, is supposed to succeed
the last :— ‘
Yellowish-grey and yellowish-brown arenaceous limestone with geodes and patches of cale-
spar; some of the surfaces of the beds shew corals () and fucoidS.voeeeeerireenaes eee 1
Yellowish-grey and yellowish-hrown arenaceous limestone 83 before.....osveeesnerareness .
Yellowish-grey and yellowish-brown arenaceous limestone with geodes and patches of cale-
spar; Euomphalus is abundant but obscure, ....oovvveienieennns RN NP R |
Yellowish-grey and yellowish-brown arenaceous limestone, ns before, with Fuomphalus..... 6
Yellowish-grey and yellowish-brown arenaceous limestone, with calc-spar as before, with
fucoids but no other observed fossils,....... P

[0
N o - (=)
o

w oe oo

143 4

The dip of these measures is about S. 80 W., with an inclination of about
eighty feet in a mile. Supposing this were preserved as far south as the range
- of islands of which Large Tsland is a member, the distance across the measures.
from the north part of Harbor Island would be about two miles and a quarter,
and the stratigraphical thickness which this would give between the summit of
the previous section and the base of the beds of Large Island would be ahout
117 teet. ‘ ‘ ‘ ‘
The following section obtained on Large Island at its most northem point
would then succeed in ascending or-ler :— :

- ‘ St in
Yellowish-groy limestone weathering yellow.....oovuvnannn . feseeinsseratiinnaisnesine . 5 8
Green and black shale....... i heriaeeaeaas ‘ Ceerversiensees 30
Yellowish-grey limestone with no observed fossils. . ... Ciieevenieese. 6.8
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‘Yellowish-grey limestone with Cythere T O I 1
Y ellowmh—grey concretionary hmestoue, we&themxg yeﬂowxsh-bmwn the concretmnary masses
are from six to exghtecn inches in dmmeter, and the concentric luyers of the concretions are
thin...... veeesana T P T vieass 400
Dull drab colored lxmestone weathermg shgbtly yellow, with nodules of chert the surfaces of
the beds 8hew fucolds. v v vrea i ivirasieeierorsisesionanncennsns Ceeineirasserasads (1}
Dull drab-coloured compact hmestone, wemhermg shghtly yellow, in beds of from six to twelve
inches.vevvvenians P T cavesesss 18 0
Drab-colored mottled arenaceous limestone, weathermg yellowxsh-bxown, in beds of from
three to nine inches, with corals....... Settiiieasaserstnetsisaserssessses 10 @
Pale yellowish-grey arenaceous limestone, wea,thermg ye110\v15h~bmwn in beds of from three to
nine inches, well marked with fucoids on the surfaces and impressions of Euomphalus..... 12 6
Measures concealed .covvviena, Cvrevivsseaciensonsas Ceenneaee eeserrsiieniiiiitanisaies 560 0
Greenish-drab very compact limestone, resembling lithographic stone in its texture, but injured -
by the presence of small transparent crystals of calc-spar; the beds are from three inches
to one foot thick ; this would make a very handsome bmldmg 17037 TR RN
L\gh;-drr}b compact hut brittle limestone, in beds of from six to eight inches, with no observed
085i18. .o il Ceteeea et bttt tecaiiarraeas ST teeves 20
Light-drab compacthmestones ofthe same chamcter O 1

M &

o0 O

The above beds were ascertained on the west side of the island, but it will
be perceived that in the section there are fifty-six feet of concealed measures.
In o cove on the east side of the island, beds were observed which are supposed
to be equivalent to most of these. They are in ascending order as follows 1~

Yellowish-white arenaceous hmestone, in beds of from one to two feot th\ck without observed

fossils; this would make an excellent building stone........vvveviiiiiiiiiiinies 7870
Green calcarea-arenaceous shale,...ov... S NPT T B -
‘Light greenish-white coarse grained calcarcous sandstone, i m 111~de'ined beds, thh numerous -

obscure fragmentary fossils, and several small black nodules and patches........ovveeves 8 0
Measures concealed «.ovvvivii i, Cerasraeas Cereienaas T T L

‘GrcenandgreyshtﬂoA.,..‘............. ................................. cieeenss 1100
Drab colored argillaceous limestone in even beds, some of whlch would probnbly yneld hydraulic .
- lime; onot)\ersnpple-mnrkoccurs trecerearsasassiane Cesasicarereaersaanas veeses T0
Shale ..... Caereeasietieearsantaatersiireenanie e Cereiesens Cersiraiieinens eeeaes 19
Greenish-drab. compnct hmestone, mot.tled wmh yel\omsh-dmb organic remains, thls would ‘
make a handsome marble........ S PR 1 I K
48 3

The general dxp of the whole of these measures on Large Island is about
8. 9° W. with an avernge slope, (there being some slight undulahons,) of about
seventy feet in a mile; and between the summit of the 171 feet above given,
and the next set of bleds exammed there would be a thickness of about
seventy-eight fect.

The succeedmrv beds obtained at the south point of the 1slzmd near Tower
Rock, consist of yellowmh- white pure limestone, some parts of which were filled
with Maclwea Logani, and im«mmnts of trilobites; the tlnckne'%s of the mass
was thirty feet. ‘ ‘

The only other place exammed was the northern extrennty of Mmg:m Island I
which is about four and s-half miles from Mingan Harbour, and forms one of -
the range of islands compmhendmg Large Island. The rock was a light grey
limestone with thin interstratified beds of green argillaceous shale. The fossils,
though abundant, were obscure, and it was chfhcult to identify any of them. . -

The Mingan group of Islands appears to possess but little soil. Large Island, -
although 100 feet above the sea in some places, more particularly on the south. e
and south-west sides, is marked by the levels of ancient sea beaches, composed of -
small limestone pebbles, and except where the moss has spread over them, but -
little differences were perceived getween the ancient beaches, and the ove at
present washed by the ocean. A succession of these beaches is wen marked(‘ ‘
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by a series of steps with a horizontal surface above each of an irregular breadth,
- not always following the sinuosities of the one below, as sometimes two of ‘these
steps will run into one. These terraces are elevated above one another from five
to twenty or thirty feet. The south-west portion of the island is a succession .
of such terraces still nearly devoid of soil. It is only in patches that vegetation
occurs, and the patches have a very irregular contour, in no way that I could
perceive dependent on the form or dircction of the terraces. Sometimes they
would shew an irregular outline on a terrace, and then run up or down in an -
irregular strip to the next terrace, giving to the whole flight of steps a parti-
colored aspect, like that of a body partially deprived of its skin. :
Another feature which marks strongly the change of relative level in regard
to sea and land, and tends at the same time to give much picturesqueness to
the sceuery is the presence of what have been termed flower-pot rocks. These,
as the name imports, rescmble flower-pots on a large scale. Hundreds of these
stand up out of the rising tide to heights varying from ten to fifteen feet, with
breadths fiom a few feet to thirty or forty, widening toward the top. They are
composed of horizontal layers of limestone piled on one another, and are
the remains of stratified masses that werc once united, but have been gradually
worn away by the destructive action of the sea, and while many of those stand-
ing in the water to various depths according to the state of the tide, show the
waves wiill at work upon them, some straggling ones are seen away high up in
~the island, showing a similar action when the relative levels of the sea and land
were from fifty to sixty feet different from what whey are now. ‘ ‘
The strike of the Mingan group of rocks docs not differ very materially from
that of the strata of Anticosti, and the distance across the measures from the
highest beds of Large Island to the lowest of Anticosti is about nineteen miles.
Supposing that the inclination in this space does not differ from the average of
those at the two extremes, which would not be far from ninety feet in a mile,
}:‘he thickness of the measures croping out in the water would be about 1,700
eet, ‘
The whole vertical column, from the Laurentian series to the sammit of the
Anticosti rocks, would then be as follows :— ‘

: : ‘ £,
Harbor Tsland section, supposed to be equivalent in age to the Calciferous sand rock forma- o
tion..... R L R R o PN Ceeresr e, 143 9
Measures concealed by water .....viueeiinin, Chetesassrerianas Cereienientaans esveeses L1170
Large Island, north section, supposed to be of the age of the Chazy formation,...... . 171 B
Measures not examined on Large Istand.o oo oviviianennn, B P sieiesns T80
Large Island, south section, supposed to be of the age of the Bird’s-eye aud Black River
~ formations..... re et it e e vttt e abras D RPN 0
Measures concealed by the water between Large Island and Anticosti, supposed to be of the
age of the npper part of the Bird's-eyc and Black River formations, the Trenton forma-
tion, the Utica slates, and the lower part of the Hudson River group «v.vvevevenrnianas 1700
. Divisions A., 229 fect, and B., 730 feet, supposed to be equivalent to the upper part of the
Hudson River group .v..... P T e eveaeieas .. 959

0

X . 0
Divisions C.,306ft, G in., and D., 427 ft., showing a passage from the lower to upper Siiurian :
formation ......oeiiiiia v e it e e it i e e ety terenisreeeas 133 6
Divigions E., 540 ft. 9 in.,, and F., 69 ft. 3 in,, supposed to be equivalent to the Clinton group 610 0

mr—

4642 8
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The accompanying wood-cut, representing a vertical
section from the Mingan Islands across Anticosti, shows
the relation of the deposits that have been examined.

~ The vertical is about three times the horizontal scale.
Havimng in this Report described the geological facts
presented to my observation in Anticost1, I am desirous
of drawing attention to the inferences that are su%gested
by the results as connected with the agricultural capa-
bilities of the island. From the facts given in regard to
the natural vegetation of the island, or the limited agri-

| iy mlun

cultural experiments, of which mention has been made, PN
little of importance can be gathered; but these when EELEEEN
taken in combination with the considerations suggested E g g g; & & NWWH
h . ‘ Z ‘
by the attitude and mineral character of the rocks appear BS5S5888 £
N p s ‘ HEYows £
to me to merit serious attention. DAL -

The strata of Anticosti being nearly hovizontal cannot
fail to give to the surface of the country a shapein some
degree conforming to them. The surface will be nearly
a level plain with only such modifications as are de-
rived from the deeper wearing in a longitudinal direction
of some of the softer beds, producing escarpments of no
great elevation, with gentle slopes from their summits

2goEoFS
In a direction facing the sun, that will scarcely be per- bhawese
ceptible to the eye. The easily disintegrating character g §§ §§ X
of the rocks forming the subsoil can scarcely fail to have §,= EeFda
permitted a great admixture of their ruins with what- g§E§ gg g
ever drift may have been brought to constitute asoil, and §3 E3 gr'
it is reasonable to suppose that the mineral character of 2 2
these argillaceous limestones must have given to those ¥ F

ruins a fertile character. It is precisely on such rocks,
in such a condition, and with such an attitude, that the
best soils of the western peninsula of Canada West are
placed, as well as of the Grenesee country in the State
of New York. I have seen nothing in the actual soil as
it exists to induce me to suppose that in so far as soil is
considered, Anticosti will be anything inferior to those
regions ; and considerations of climate only can induce
the opinion that it would in any way be inferior to them
in agricultural capabilities. ‘

The three months that I was on the island were alto-
gether too short a time to enable me to form any opinion
upon the climate of Anticosti. But taking into view
the known fact that large bodies of water are more
- difficult to cool and more difficult to heat than large
surfaces of land, I should be inclined to suppose that o ‘
Anticosti would not be so cold in wiunter nor so hot in summer as districts that
are more inland and more south, and that it would not compare unfavorably
with any part of the country between it and Quebec. While autumn frosts
v;oald gake effect later at Anticosti, the spring would probably be a little earlier
at Quebec. ‘ ‘ ‘ : '

But such is the condition of the island at present that not a yard of the soil
has been turned up by a permanent settler ; and it is the case that about &
million of acres of good land, at the very entrance from the ocean to the Pro- -
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vince, are left to lie waste, while great expenses are incurred to carry settlers
to the most distant parts of the west.. Taken in connection with the fisheries,
and the improvement of the navigation of the St. Lawrence, it appears to me
that the establishment of an agricultural population in the island would not
onlly be a profit to the settlers themselves, but a great advantage to the Province
at large. - ‘ :
C g I have the honor to be,
Sir, o : ‘

‘ Your most obedient servant, ‘ =

‘ - JAMES RICHARDSON.

REPORT
' FOR THE YEAR. 1856,
| OF
E. BILLINGS, ESQ., PALZONTOLOGIST,
‘ ADDRESSED TO “
SIR WILLIAM E. LOGAN, PROVINCIAL GEOLOGIST.
- MoNTREAL, 1st March, 1857.
Sir, ‘ ‘

~ After joining the Survey on the 1st ot August last, I proceeded in accord-
ance with your instructions to make a general examination of the large collection
of fossils in the Museum, with a view to their final arrangement for the purpose

* of public exhibition ; this work, with occasional visits to the quarries and ex-
posures of rock in the neighbourhood of the city of Montreal, occupied the - -

months of August and September. In the beginning of October Mr. Richardson

arrived from the survey of the island of Anticosti, bringing with him, another'
extensive collection, and shortly after, an opportunity was afforded me of exam- .
ining these in connection with Professor Hall, the eminent Palaeontologist of the . .

State of New York, who was then on a visit to this city.

- Since the month of October I have been engaged in determining the species ..
of the fossils, preparing them for the cases, arranging them, and also in drawing =~
up descriptions of the new forms. The characters of such as I have been able to: "

- distinguish satisfactorily will be given in the following Report.

- In the arrangement of the Museum the first floor has heen selected for the ..

exhibition of the economic materials and rock specimens of the older formations, . -
including the altered Silurian. On the second floor will be arranged the fossils . ..
of the Lower Silurian; while the third floor will be devoted to the Anticosti = .-
. %roup or Middle Silurian, the Upper Silurian, Devonian, Carboniferous, and = -

rift. ‘ : o o -
It is proposed for the present to arrange the Lower Silurian fossils in seven .
groups, following as nearly as practicable the system of the New York geolo-
gists. These divisions will consist of :— . L
138 ‘
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1.—THE PoTspaM SANDSTONE.
2.—~THE CALCIFEROUS SANDROCK.
3.—THe CHAZY LIMESTONE. S
4.—THE BIRDS-EYE AND BrLACK RiVER LIMESTONES.
5~THE TrRENTON LIMESTONE. =~ =
6.—THE UricA SLATE. = ‘

- 7.—TrE Hupson River Group.

The divisions on the third floor will be as follows :—

1.—TgE Anticosti Group, consisting of beds of passage from the Lower
to the Upper Silurian, and supposed to be synchronous with the Oneida

- conglomerate, the Medina sandstone, and Clinton group of the New
- York survey; and with the Caradoc formation of England.

2.—THE UPPER SILURIAN. ‘ o ‘

- 3—THE DEVONIAN.
4~—TrE CARBONIFEROUS.
5—~TaE DrIrr.

~ The above classification is intended to be followed in the table cases only,
the object being to exhibit in these the paleeozoic fauna of the Province unin-
‘terrupted by those breaks in the chronological series which do not appear to -
have extended over all Canada. . This could not be effected by introducing and
following rigidly the divisions of the New York geologists, because in the east-
ern extremity of the province several of their groups can only be ascertained
in a general way, their characteristic fossils being so intermingled that with the
evidence yet obtained the lines between the formations cannot be drawn with -
desirable certainty. ‘ ‘ ‘ ‘ o
~ In all but the eastern portion, however, the New York system has been
recognized, and accordingly, in the upright or wall cases, special collections of
the rocks and fossils of each formation, from the Potsdam sandstone upwards,
will be placed. L ‘ ? ‘ o
- In the table cases the fauna of each division is to be classified in the ascending
order, commencing with the Plants in the first case, and proceeding with the
Zoophyta, Echinodermata, Brachiopoda, Acephala, Gasteropoda, Cephalopoda,
. and ending with the Articulata in the last case appropriated to the group. A ..
stratigraphical and zoological arrangement will thus be effected. ‘ I
In the cases, each specimen is to be mounted on an oblong block of plaster
of Paris, bearing a printed label giving the generic and specific name of the .
- fossil, the name of the acknowledged author of the species, the locality where =
collected, the formation, and the initials of the collector, being an officer of the ~
- survey, or the name in full when the collector is not attached to the commission.
In making the block the specimen is impressed in it before the plaster becomes . -
hard, it is then removed and the block is afterwards dressed, dried and painted; =
- it is then put in its proper situation in the case, and the fossil placed in the .~
- cavity previously formed by itself. The Lower Silurian division is already
nearly arranged, and the Upper well advanced. : I
The classification upon the third floor is founded principally on the new facts -
~ brought to light by the survey of Anticosti. Mr. Richardson, as will be seen by
- his Report, has ascertained that the island consists of a deposit of argillaceous . -
limestone 2300 feet in thickness, regularly stratified in nearly horizontal and. -
perfectly conformable beds. All the facts tend to shew that these strata were ..
accumulated in a quiet sea, in uninterrupted succession during that period in .
which the upper part of the Hudson River group, the Oneida conglomerate,
‘ : . A ‘ : A - B
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the Medina sandstone, and the Clinton group were in the course of being' -
deposited in that part of the paleozoic ocean now constituting the State of -
New York, and some of the countries adjacent. If this view be correct, then -
the Anticosti rocks become highly interesting, because they give us in great per-
fection, a fauna hitherto unknown to the Palaeontology of North America.
When the great thickness of the rocks between the Hudson River and Clinton -
groups is considered, it becomes evident that a vast period of time must have pass-
ed away during their deposition ; and yet as the Oneida conglomerate is unfossil-
iferous, and the Medina sandstone has yielded but a few inconspicuous species, we -
~ have been almost wholly without the means of ascertaining the natural history of" -
- the American seas of that epoch. The fossils of the middle portion of the rocks -
~of Anticosti fill this blank exactly, and furnish us with the materials for con- '
necting the Hudson River group with the Clinton, by beds of passage contain-
ing some of the characteristic fossils of both formations, associated with many
new species which do not occur in either. ‘ o o
These fossils have not yet been thoroughly examined, and consequently in *
the following lists only those that can be clearly recognized as being of described -
species will be given. Some of the new forms are characterized in the latter -
part of this Report, but many others must remain until they can be compared
with well authenticated European specimens. o I

Divisions A and B.

In the lower 960 feet, consisting of Divisions A and B of Mr. Richardson’s Re-
port, the fossils that are of known species belong either to the Hudson River
group or to the formations below, such as the Trenton limestone. The only -
exceptions are Heliolites megastoma, - Catenipora escharoides, and Favosites favosa,
not hitherto considered as Lower Silurian on this continent. They are accord- .

ing to the nomenclature of the Palentology of New York :—

- Chatetes lycoperdon, branched variety,
Heliolites megastoma, =~
Catenipora escharoides,
Fauvosites favosa,

- Leptena sericea,
Strophomena planumbona,

alternata, =~

" Orthis testudinaria,

subquadrata,
Ambonychia radiata,
Murchisonia gracilis,

. Pleurotomaria lenticularis,

umbilicata,
Conularia Trentonensis,

- Calymene Blumenbachii,
Ceraurus pleurexanthemus,

Associated with these are a number of new species, among which are several
remarkable cephalopods, such as Nautilus Hercules, Gyroceras or -Lituites magni- -
Jicum, and Ascoceras Canadense, to be deseribed hereafter in this Report.  About -

. 230 feet above the base, occur the tracks mentioned by Mr. Richardson;
which, from all the evidence yet obtained, appear to be confined to a single -
bed. Catenipora escharoides is met with at 430 fget from the base, Favosites favosa -
C 140 L - . '
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and Heliolites megastoma at 511 feet. A coral, either Fawosites gothlandica or a

closely allied species, is plentiful throughout; and also upwards, through divi-

sions C, D, E, and F. The singular tree like fossils (‘Beatricea) first occur at

Wreck Point, 430 feet from the base, and at numerous localities for more than

1300 feet above. The general aspect of the fossils is that of the Lower
Silurian, and as Ambonychia radiate 18 common, associated with great numbers .~ .
of o beautiful little species of Cyriolites, very like C. ornatus, %ut smaller, it - -
~appears very probable that these divisions are ‘a portion of the Hudson River =~ - -
~ group. At the same time the genera Catenipora, Favosites and Ascoceras, indicate
- an approach to the Upper Silurian. o R .

Division C. =

At Junction Cliff, 950 feet above the base, we find three additional Upper
Silurian species, Leptena subplana, Strophomena depressa, and  Atrypa naviformis.
The described fossils at this locality and in the next 300 feet, (the thickness of

DivisionC) are:— = =~ o ‘ ‘ ‘

Chatetes lycoperdon,
Catenspora escharoides,
Leptana sericea,

: subplana,

Strophomena alternata,

— depressa, ‘

Orthis lynxy

. testudinaria,
Orthisina Vernewilli,

- Atrypa naviformis,
Ambonychia radiata,.
Pleurotomaria lenticularis,
Bellerophon bulobatus,
Calymene Blumenbachi.

In this list there are three species, O. lynz, O. Vernewilli, B. bilobatus,’ (the first -
and second in great perfection) not yet collected in the two divisions below,
although no doubt they occur there. About one third of the new species inthe .
divisions A and B are found in C, the others do not ap{gea,r any more, and pro- - -
bably become extinct. Of the known species 9 out of 14 occur in the divisions' .
A and B ; the same species of Favosites and Beatricea are found in great force, . -~
‘and these two alone are almost sufficient to shew that there was no bregk in the .~
column of organic life at this place. I also think I can recognize here several =~
other Upper Silurian species, such as Heliolites interstincta, Propora tubulata, apd.
Leptena transversalis. -The most striking new form is the species I have called
Pentamerus reversus, which oceurs very abundantly and well preserved in the .
. vicinity of Junction Cliff. . : o

Division D.

In division‘D’“thé fossils, although numerous, are not so well preserved as in -

those below ; those determiped are i— - - : o
| | " Chatetes lybdperddn, o o

- Catenipora escharoides, .
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- Stromatopora concentrica,
Leptena alternata,
~ subplana,
Airypa congesta,
‘ reticularis,
Murclisonia gracilis,
- Calymene Blumenbachi,

- There are several other species which oceur in Divisions A, B and C, includ-
ing the Favosites and Beatricea. At Becscie River Bay, 1265 feet above the
linse, occurs Pemtamerus Barrand: of this Report, a species resembling P. borealis,
but which I am inclined at present to classify as a new form. Many of the
heds, through a thickness of 100 feet are packed full of this fossil. At the
top of the formation there are several new species of corals, apparently in great. -
‘abundance. - o ‘ ‘ S

Division E.

The highest rocks of the last division are 1692 feet above the base of division
A., and then succeeds an interval of 27 feet in which no fossils were collected,
the measures being concealed. Division E, consisting of 540 feet in thick-
ness of limestone, immediately follows. ‘ ‘ o

There are about sixty species of fossils in Division E., of which the describ-
ed forms are i— ‘ ‘ o

Chatetes lycoperdon, .
Catenipora escharoides,

. Favosites favosa,
Zaphrentis bilateralus,
Orthas lynz;
clegantula,

flabellulum,

Leptana subplana,

— transversalis,
profunde, -
Strophomena alternata,
depressa,

- Atrypa reticularis,

congesta,

plicatula,

hemispherica,

naviformis
Spirifer radiatus,

- Pentamerus oblongus,
Muychisonia subulata,

- Cyclonema cancellata, ‘
Platyostoma hemispherica,
Calymene Blumenbachii,
Bumastes Barriensis?

~In this list there are fwenty-f'our species, of which all eXcépt these four Favosites

fawosa, Orthis flabellulum, Leptena transversalis and Platyostoma hemispherica, belong - .

to the Clinton group. It is probable that many of the other species are also
we ‘ - SR
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known, at least some of them appear to me to be the same as those figured in
various works ; but it will require further examination to decide this.. For
instance, there are two large species of Pentamerus, very like P. lyratus and P.
Iens, a trilobite scarcely distinguishable from Encrinurus punctatus, a Heliolites like -
H. Murclisoni, &c.; Pentamerus oblongus occupies the upper 150 feet of the division

~ in great abundance ; but the two species of the divisions, C and D, P. reversus,

- and P. Barrandi have not been seen here at all. ‘ o
~ About twenty out of the sixty species are found in the lower divisions, and of
these the following twelve are described :— ‘ ‘ ‘

Chetetes lycoperdon, Catenipora escharoides, Favosites fuvosa, Orthis lynz, Leptena -
subplana, Strophomena alternata, S. depressu, Atrypa reticularis, A. naviformes,
A. congesta, Calymenc, Blumenbaclii, Murchisoma subulata. e

Atrypa 7‘eticuZa}‘is is not found in the lower divisions A, B and C, but at a locali-
ty three miles west of Jupiter River, in beds about 130 feet below the top of

“division D, it occurs plentifully, and thence passes into E, where it is very
abundant. ‘ Lo ‘ B ‘ ‘

Division F.

These are the highest rocks in Anticosti and consist of white limestones crowded

- with the remains of several large crinoids, but with few species of the other o

orders of organic remains. They contain Atrypa reticuluris in abundance, and
also numerous fragments of Bumastes Barriensis, with some corals, and appear
to be a continuation of division E., with a change in the lithological character
" of the rock. The thickness is about 70 feet. . ‘ :
The divisions C, D, E and F constitute a series of deposits to which it is pro- -
posed for the present in the arrangement of the measures to give the name of the .
Anticosti group. Taking the whole of the Anticosti rocks together, it will be
seen by reference to the foregoing lists of fossils that the lower portion is most
probably the equivalent of the Hudson’s River group, while the upper contains
the characteristic species of the Clinton. The middle portion cannot be classified
as either Clinton or Hudson River, and yet it contains some species found in
the one or the other, orin both. Stratigraphically, it occupies the position of the
- 'Oneida conglomerate and Medina sandstones, and is no doubt of the same age. .
- In the Oneida conglomerate no fossils have been found, and of the twenty-one
species figured by Professor Hall as occurring in the Medina sandstone, not one has

been recognized among those produced at Anticosti. If these several deposits i

therefore be of the same age, then it follows that in the seas of the State of New
York there existed circumstances unfavorable to' the existence of marine life,
while further east the waters were stocked with an abundant fauna. ‘ a

NEW SPECIES OF FOSSILS FROM THE SILUREAN ROCKS
r ' OF CANADA.

The fblloWiﬁg descriptions of some of the new species of- fossils in the

' museum of the Survey include several Cystidee published in the Canadian Journal

at Toronto, in 1854. It is thought advisable to include them in this Report .
with the other new forms since - discovered, in order to furnish a complete .
- synopsis of all the species of this type of the echinoder mata in the collection. . .
I'beg that these descriptions may be considered as merely provisional, and that -

I may soon have an opportunity of republishing them with good figures. =
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Sub-kingdom, RADIATA ; Class, ECHINODERMATA ;
Order, CRINOIDEA.
Genus GryrrocrriNus.—Hall.

Generic Characters—Cup pyriform, or sub-globular; pelvis of five hexagonal
~ or pentagonal plates, alternating above which are five primary rays, each sup-
orting upon its third plate two secondary rays, partly included in the general
test of the body ; four of the spaces between the primary rays hold six interradial
plates; the fifth space six or more interradials ; above these and between the
secondary radials a number of smaller plates ; free rays articulated in two series -
and pinnulated ; column round or sub-pentagonal, composed of thin joints with
numerous larger and thicker ones at variable distances. 3
* The plates of the species of this genus are flat, thin and either smooth or
‘ornamented with radiating ridges, striee or raised margins; the large joints of -
the columns are often nodulose. In the Black River and Trenton limestones in
Canada, the remains of several species are exceedingly abundant, but usually
“veduced to mere fragments of the plates and column. At the city of Ottawa
where these rocks are exposed on a large scale, three of the species hereinafter
described, G. priscus, G. ramulosus and G. marginatus, appear to be more com-
~ mon than at any other locality yet examined. The heads are frequently found
there in o fragmentary state, but good specimens are rare. G. priscus is the only
head collected in the black River limestone, but it also occurs in the Trenton.
1 have met with G- lacunosus near the top of the Trenton limestone only. G.
ornatus is found about the middle of the deposit, rather common, and in fewer. -
" numbers upwards to the Utica slate. There is a sixth species which also occurs -
at Ottawa, but is only known by its very characteristic sub-pentagonal column.

GLYPTOCRINUS PRISCUS.

- Description.—The cup of this species is pretty regularly oval, covered with

~smooth plates and surmounted by ten long undivided fingers or free rays, which
are densely fringed with two rows of pinnule. A strong rounded carina or -
ridge, runs up each of the primary rays, and dividing into two upon the centre of -

the third plate, sends a branch up each of the secondary rays to the base of the -’
fingers ; the carinee are also divided upon each of the pelvic plates, and coalesce
into one on the centres of the first primary radial plates; in the large interradial -
~ space a sixth ridge ascends to the top of the cup; dividing the space into two .
parts about equal, it bifurcates below on the centre of the large interradial, one .
branch proceeding to the centre of each of the two contiguous first primary radial -
plates. The pelvic plates are of a moderate size; but the basal plates of the pri- .
mary rays are large, broad and in contact with each other by their upright lateral
margins. The joints of the free rays are very thin and closely set. The raysare
also rather broadly rounded on the back. As to the column, the only perfect
head in the collection has but a single joint attached to its base, but the columns .
found associated with it and also those which have been observed in the Trenton ' :
limestone at Ottawa, along with the fragments of the heads of individuals of this.
' species, are ronnd with the large joints rather thick and rather nodulose. I think '
this species grew to a very large size; but the evidence is not sufficient to con-
nect £ositive1y the small specimen examined with the large ten-fingered fragments
found in the Trenton limestone. SR

‘ Locality and Formation—One small perfect head collected at the upper .
~mouth of the cave at the fourth chute of the Bonnechére, in the County of Ren-. -

(144
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" frew, in the Black River limestone. Fragments of the heads and colun‘ms‘ap- ‘
parently referable to this species are common in the Trenton limestone at
Ottawa. : ‘ ‘ o :

GLYPTOCRINUS' RAMULOSUS.

Description—~The cup of this species very much resembles that of G. priscus.
It is covered with smooth plates, and the primary and secondary rays are
strongly keeled, but the base is broader, the pelvic plates smaller in proportion
to the size of the body, and there are twenty f}'ee arms springing from the margin
ustead of ten, as in G. priscus. The arms also are several times bifurcated
at various distances from the top of the cup, while those of the former species
remain single to their extremities ; the pinnulee are in two rows, and from
one fourth to three-fourths of an inch in length ; the ossicula of the arms are very
thin, and interlock with each other so.deeply that each joint seems to extend
completely across, giving the appearance of but a single series of joints where
in fact there are two. Near the base of the arms there are about two joints in
one line, but higher up there are from four to eight in the same length. The
arms are regularly rounded  on the back, and comparatively slender, being
scarcely more than one line in diameter at the base of the largest specimens.
In the specimens examined four of the plates of each of the secondary rays are -
included in the general test of the hody. The columnis round, and at the base
of the cup the lar§e projecting joints are thin, sharp-edged and crowded. close
together; they gradually become farther apart as the distance from the base of
the cup increases, until at length they are from one to three lines removed from -
cach other. Between these large joints the column is composed of very thin
- plates with crenulated margins, the projecting teeth of one plate fitting into

the corresponding notches of those in contact with it above and below. The
cdges of the large joints are nodulose, cnd the column is much larger atthe .
base of the cup than at its lower extremity. Ome specimen tapers from one-
fourth of an inch to one-eighth in & length of fifteen inches. S

- The form of the alimentary canal appears to vary in different parts of the
same column, being usually more or less star-shaped, but sometimes circular.
The separate large joints are generally seen in the shape of flattened rings,

with the outside margin thick and rounded, but thinned down to a sharp edge = N “

around the perforation of the centre. ‘ o

The columns of this species very much resemble those of Schizocrinus nodosus
(Hall), Pal. of New York, vol. 1, pl. 10 and were always so-called in Canada,
- until a number of specimens were found with the heads attached. The figures
and description of that species however, given by Professor Hall show that it
had four plates in the primary rays, and must be therefore not only specifically
but generically distinet from G. ramulosus. I think that a large proportion of
those great columnsso common in the Trenton limestone on the Ottawa should

be referred to this species and to G. priscus. Specimens four or five feet inlength f::

are sometimes seen in the quarries, and some of the crushed heads, including .
the arms, are seven inches in length. ‘ ‘ ‘

_ A highly interesting specimen in the cabinet of Dr. Van Cortlandt of the =
city of Ottawa, consists of the inside of a cup two inches and a-half in lengthand =
one inch and seven-eighths in diameter, at the base of the free arms, It had .
‘been completely embedded in the stone, but by some means the body has been . -

- completely extracted, leaving all the plates lining the cavity in their natural =~

osition. The impression of a fragment of the column one inch and a-half in
ength from the base of the cup downwards still remains, Each of the plates
‘ SR e
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has a small tubercle in its centre on the inside. The characters of the column
are precisely those of many of the large ones usually seen without the heads
attached. If therefore any of these large columns belong to this species, then
in their advanced age they must have lost their nodulose character because
they are smooth instead of nodose, as is the case with the smaller specimens in
the collection of the Survey which have the heads attached. It appears to
me that in all the species of Glyptocrinus the columns were ornamented’ until
past the middle age, and that atterwards they became plain. ‘ ‘

GLYPTOCRINUS MARGINATUS.

Description.—The plates of this fine species are all margined by a strongiéle-
vated border, the eflect of which is to give to the surface a beautifully re-
ticulated appearance. The only specimen in the collection is crushed, ‘hut
then the size of the plates near the bottom shows that it had a broad rounded -
base, and that its general form was sub-globular. The large interradial spice

- contains- ten plates below the level of the base of the secondary rays; the rays .
are all carinated, and there is also an upright row of small plates in the cefitre.
of the large interradial space which exhibits a faint keel. . There are four or'five -

- of the secondary radial plates included in the cup. A piece of the column two
inches and a-half in Jength remains attached, and shows that the large jointsat -
the base of the cup of this species were much thicker, and consequently notso'
sharp edged as those occupying a similar position in the other spe¢ies.

The length of this cup from the base to the free armsis one inch anf a-
half, and the breadth about the same. The column is four lines in diameter, -
and in the length of two inches and a-half there are twenty-one large joints,
with the same number of others a little smaller, each situated half-way‘be-
tween two of the largest. The arms are not preserved in the specimen.

~ This species also grew to a large size and was closely related to both G.

wriscus and G ramulosus. , A ‘ ‘ o

Locality and Formation~Trenton limestone, City of Ottawa.

. G'LYPTOCRINUS ORNATUS.

Description.—In the speéimens of this species that have been collected thé¢up .
~is broad-oval, the base well rounded but narrower than ‘the upper extreémity, -
the rays (as in the other species) are keeled, and there are ten long'slender:
~ undivided free arms as in G. priscus. ‘Bach of the plates is ornamented With
five or six sharp ridges which radiate from the centre, thus covering'the body
with numerous stars with triangular interspaces. The column is round, “and -
~ the large joints are thin, sharp edged and distant from each other half-a-lineat
~ .and near the base of the cup in aspecimen of the ordinary size. -

Length of the cup in several specimens a little more than’ half an ‘inch dia-
“meter at the base of the free rays about the same ; diameter of column at™the:
base of the cup about one line. ‘ o N Ty
' The surface ornament of this species is very like that of G. decadactylus (Hally
of the Hudson River group: but there is a very decided difference in'the form
of the columns of ‘the two. Those figured by Professor Hall ‘have the darge,
joints very thick and rounded, while in G. ornatus they are exceedingly 'thin
and sharp edged ; some of our specimens are very like the figure of G
(McCoy), given on page 180 of Sir Roderick Murchison’s new work -Siluiri
Sedgwick and McCoy’s British Palaozoic Rocks, page 67 however, that’ gqules |

“is described by Professor McCoy as having the pelvic plate” impiediately.
146 ‘ o o L
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below the large interradial space, hexagonal, and supporting upon its upper .
truncated margin the large interradial. In our species all the pelvic plates are . = -
very small and pentagonal ; to both the English and New York species ours is.

svidently closely allied. o C e
- Locality and Formation.—Upper half of the Trenton limestone, City of Ottawa.

- G'LYPTOCRINUS LACUNOSUS.

Description.—This species is characterized by its very large pelvic plates, one
of which, that beneath the large interradial space, is hexagonal, and supports
upon its upper truncated edge the first interra£
completely covered with small rugose pits and wrinkles; the rays become free
at the second or third secondary radial plate, they divide immediately after be-
- goming free, at least once, perhaps again above, but the specimens do not shew
~ them perfectly above the first subdivision. "The body is sub-globular, about

three-quarters of an inch in length, and the same in breadth. B :
The column is round, and when once carefully examined is easily distinguished -

from that of any other species occurring in the Trenton limestone. The large

joints are proportionally very broad and projecting, while the constrictions

ial. The surface of the bodyis -

between them are wide and deep. At the distance of from six to ten inches ‘

from the base of the cup, the large joints disappear altogether, and the 'column

becomes smooth like that of the genus Thysanocrinus (Rhodocrinus); in one

- specimen at the distance of three inches from the base of the cup, the large joints

are nearly one line in thickness at their edges, and are two lines distant from

oach other; they are also two and a-half lines in diameter; the constricted

portion of the colimn between them is scarcely one line. ‘ o
- Locality and Formation.—Upper part of the Trenton limestone, City of Ottawa.

Genus: THYSANQch}ds (Hall), Reopocrivus (Miller).

" Generic Characters—Cup, oval or conical, and of the same structure as Gly_p-‘

tocrinus, except that there is a series of five plates (sub-radial) alternating above :
- the pelvic plates, the arms are of medium length, slender, .articulated in two '

series, and fringed with two rows of pinnule. The column is also the same as

that of Glyptocrinus near the base of the cup, but a few inches below becomes

~smooth and without the large joints; it was attached to the bottom by a
‘branched root-like base. ~ o SR ‘ A

- THYSANOCRINUS.(REODOCRINUS) PYRIFORMIS.

DescT'zption.-——‘Cup conical or pyriforr, the ~adult ;specimer‘xs‘about,twd inches =

in length and one'inch and athalf in their greatest diameter, which is near the o

base of the free rays. The pelvic plates are pentagonal, with an' obscurely

rounded ridge across their base ; sub-radials hexagonal, each supporting upon its ' :

truncated upper margin a large interradial. The-first primary radial on each

side of the large interradial space is hexagonal, the other three are pentagonal; .

the second plates in the rays are hexagonal, and the third heptagonal ; each of

the latter supporting upon its uppersloping edges the bases of two secondary rays,

which become free at; the third or fourth plate, thus furnishing. ten arms, which

divide at not quite one-fourth of an inch from their base, and. again at halfan-

inch; the full grown arms.are again subdivided, some of them ‘once, others
twice. ' The arms are.comparatively short, not-exceeding two inches  in length
~ In'a specimen whose cup measures one. inch and- a~half in length.. :The ossicula .

o o Lo o o “1”
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- which constitute the double series of joints of the free rays or arms, are obtusely °
cuneiform, the two rows interlocking with each other so slightly that the.:
points of the joints extend but a short distance acrossthe centre of the back of the -
‘arm ; there are two ossicula to one line in length in that portion of the armat =
the base which is situated next the cup, and below the first sub-division; the arm -
here is scarcely one line in thickness. - All the plates are smooth or slightly -
granulated on their surface; in some of the specimens there is a trace of an -
obscurely elevated margin round the plates, and there is also a broadly rounded -
keel, not very prominent, upon each of the primary and secondary rays.. =

The column is round, slender, annulated, with thin but round edged pro- -
jecting joints, for several inches below the bottom of the cup; it then becomes
smooth and continues of an uniform size to the base of attachment, which con-.
sists of a number of root-like branches. The annulated portion of the column
is usually found a little curved, but the smooth cylindrical portion is always
straight, and in this part there are about ten joints to two lines of the length;
near the cup there are three or four annulations to two lines. The diameter -
~of the columns is from one and a-half to two lines and a-half, and the length
varies greatly ; one specimen, a very perfect impression of the head, column
and root, all in their natural connection, measured but seventeen inches in
length ; a fragment of the smooth portion of a column still lying in the rock
measures thirty-seven inches and a-half. At Ottawa, in the upper part of the,
Trenton limestone, there are fragments of smooth round columns, four or five
lines in diameter, which appear to be a large variety of this species. R
Locality and Formation.—Trenton limestone, City of Ottawa, plentiful ; in the
~upper part of the same formation, around the base of the mountain at Montreal,
where the columns are rather common. -

TuysaNocrINUS (RHODOCRINUS) MICROBASALIS.

Description~The specimens for which the above specific name is proposed..
are about five-eighths of an inch in height, and the same or a little more in
breadth at the top. They are cup-shaped, and uniformly expanding from the
narrow pelvis upwards. The pelvic plates are so small that they can only be .
well seen when the column is removed. The rays are keeled, and all the plates . -
- of the body exhibit obscure radiating ridges somewhat similar to those of Glyp-
tocrinus ornatus, but not so prominent. The column is round, annulated in:its:
upper and smooth in its lower part. I have not seen either the root or: the
ATI0S, ‘ y o ‘ SRR
This species is closely allied to T. pyriformis, but differs in its much small
size, in the comparative minuteness of the pelvic plates, and alsoin the charactei’
of the surface. T\ pyriformis is a large smooth species, but this one has a surface
ornamented with stars, only well seen however on good specimens.

Locality and Formation.—Trenton limestone, City of Ottawa.

. Genus DENDROCRINUS (Hall),

Generic characters~In this genus there are five pentagonal pelvic plates,and
alternating above these a series of five subradials, one of which has its superi
angle truncated, and supports a large interradial. There are five rays' alte
- -nafing above the sub-radials; the ray on the left-hand side of the large inte

. radial has two of its plates entering into the comfposition of the cup ; this:ra;
~ {ree, from the third joint inclusive, of the other four rays, only the first jo

included in the cup.. A large and long proboscis rises from the interradial p

. la8 o : = ‘ w
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This genus is ekactly the same in the ‘compositio‘n of the tés“t:as Cijathocrinus: ,7
with the exception of the peculiarity that one of the rays has two of its joints

contained in the walls of the cup. In the original description given by Professor

Hall, (Pal. N. Y., vol. 2, {) 193,) four series of plates are mentioned; including H
tes beneath those which I regard as constituting the

five ¢« scarcely visible ”” plates
true pelvis; they cannot be seen in any of the specimens in the collection of

the Survey, although at least four of the species are unquestionable congeneric *

' with D. longidactylus (Hall).
I have seen Professor }}

‘ all’s specimens, a‘nd‘ he agrees with me that tﬁe‘»gea C
neric description may be so modified as to receive many species with the same

structure in other respects, but which do not exhibit the small plates at the K

base. It will be seen by refering to fig. 7, ¢, plate 42, vol. 2. Pal. of New
- York, that the column of D. longidactylus consists of alternately large and

small (or thin) joints, and that the latter sometimes consist of five divisions.

- Professor Hall is now of opinion that the small pieces at first regarded as con- .

stituting the true pelvis are not of generic importance, and that they may be -
considered either as one of the quinquepartate thin plates of the column, oras . -

a basal series so little developed as not to be of more than specific value.

It will be recollected by those who have studied the Crinoidea, that a
similar question relating to the base of Poteriocrinus still remains unsettled;
Professor Philips and the Messrs. Austin having published that genus with three

minute plates situated under the three basal plates..
DENDROCRINUS GREGARIUSL -

- Deseription.—Cup, acdtely conical, from three to eight lines in ‘lengtlﬁl, ‘and

from two to six lines broad at the greatest diameter, which is at the margin, =
whence to the small pointed. base it tapers uniformly with nearly straight .
sides ; pelvic plates, narrow, nearly one-third the height of the cup ; subradials,
rather more than one-third broader than high ; large interradial, not quite solarge:

as the plate on which it stands, broader above than below ; proboscis, for several -

lines above the interradial, nearly as wide as the cup; and composed of nume-
- rous small plates, which appear to be regularly arranged in upright rows; the =
arms bifurcate once immediately after becoming free, and many times again - -

above ; they are very long and obtusely angular on the back. Below the

fourth long. Their thickness in this part is about half the width of the first

primary radial plates from which they spring, and they appear to hold a very
deep groove on their inside, as the thickness is greater in that direction than it

- first bifurcation there are about four joints, and they occupy a length of two lines
in a specimen where the cup is six lines high and the arms two inches and one--

isin the other ; the column is round, slender and flexible, slightly enlarging near

~and up to the. base of the cup, and composed of alternately thick and thin =
Joints, about six of each in a line of the length; the plates arc without

ornament. ‘

This species so much resembles D. Zo%ﬁcldéiylﬁs Hall) of thé‘Niagar{). group that o

it can scarcely be separated. The principal differences consist in its smaller

dimensions, and in the absence of the vertical ridges along the proboscis. On ﬂ'
- comparing with the illustrations given ‘in‘the;Palaeontologiy‘of New York, it will' . -
- be seen that the second plates of the rays on each side of the ‘proboscis arein: .

fig. 1 a, plate 43, broader than those upon which they rest.. In our specimens "

- the second plate of the left-hand ray is equal to the first; in' the right-hand ray: .
b is a great deal less, agreeing in this respect with fig. 7 a, plate 42, . Th“e ‘speci‘gsﬂ; .

are’ closely related, and yet 1 am satisfied they are different. -

BET I
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Locality and Formation.—City of Ottawa, in the central part of i;hé ‘Trenton -
limestone. o S o Co T
o DENDROCRINUS ACUTIDACTYLUS.

Description.—Cup, small, conical, somewhat pentagonal'; arms, very slehde‘rt,‘-“
several times sub-divided and excessively sharp on the back; column, round,
composed of small nearly globular joints ; length of cup in the specimen examin~ "
~ed, two lines, breadth at base of free rays the same ; length of free rays, one inch.
- and one-eighth ; thickness upon the back below the first sub-division, about one-. .
fifth of a line. At three-fourths of az inch below the base of the cup there are .
~ five joints of the column to one line in length. The two arms visible in the - -
- specimens bifurcate at the fourth free joint, and three times again at varying:.
~ distances above. Only one side of the specimen can be seen, yet the characters: -
of the cup and arms are so similar to those of the last species that there can be
- little doubt of its generic affinities, while the globular joints of thé column and: -
ﬂille thin sharp backed arms are characters sufficient to separate them specific- .
ally. S L ‘ PR
g;ocah'ty and Formation.—Upper Fart‘ of the Trenton limestoné, near the Toll-.. '

- gate, St. Lawrence Street, Montreal. : ‘ ‘ R

DENDROCRINUS PROBOSCIDIATUS.

Description.~Cup, small, conical sub-pentagonal; proboscis, enormously large -
in proportion to the size of the cup ; column, pentagonal with raised edges along
the five angles, and with concave faces between, composed of very thin joints, .’
twenty-four in the length of two lines; the arms are thin and sharp on the. '
back.. In a specimen, the crushed c¢up of which is three lines in length, there.
18 a proboscis attached, sixteen lines in length; the portion seen is of a very:
“remarkable structure; it is composed of four vertical rows of small plates, with:
a strong central keel running up each row, from either side of which projects, '
nearly at right angles, a pair of short ridges to the outer side of each plate, . .
giving to the surface the appearance of several small rope ladders side by side,”
as in the rigging of a ship. This peculiar style of ornament is well shewn in
the figures of D. longiductylus, (Hall) Pal. N. Y., vol. 2, fig 7 a, plate 42, but the
pattern is somewhat different ; in thut species the transverse ridges diverge fromx
each other at an angle of about 45 degrees, but in this the divergence is only
about 200, producing to the eye a very different effect. - o o

Locality and Formation~Upper {)art‘ of the Trenton limestone;, near the Toll-
gate, St. Lawrence Street, Montreal. ‘ ‘ o o

DENDRQCMNUS SIMILIS. |

 Description.—Cup, small, conical and sub-pentagonal ; arms, long, three or four
‘times sub-divided, rather broadly rounded on the back, and comparatively
stouter than those of any of the above described species. Of the two arms
reserved in the specimen examined, one remains single for a distance of two
ﬁne‘s and a-half; and then divides ; there are five joints in the undivided part;
the other arm shews but two joints in the part below the first bifurcation.
The column for seven lines below the pelvis is pentagonal, with round edges and
slightly concave faces; it is composed of alternately thick and thin joints, nine
of each in the space of two lines, diameter of column ' nearly one line ; length of
arms sixteen lines, and the diameter at the yndivided part nearly a line on the

150



 Locality and Formation—Trenton limestone, City of Ottawa. =~ = = "
The. three last species appear at first sight to. be identical, but the. moment '

a magnifying glass is brought to bear upon them, their differences become quite’”™

as apparent as those of the large species. In D. acutidactylus the arms are exceed- = . .~

ingly thin and sharp on the back above the first division like the ‘edge of'a =~ - =

knife, and the columm is circular and composed .of round edged joints, which - -

- at the distance of one-half or three-fourths of an inch become nearly globular. =~ =~

In D. proboscidiatus the. column at the base .of the cup is pentagonal with the . -

" angles so strongly projecting, and the facesso concave that a single joint has.

the form of a five-rayed star; the arms, judging from the fragments seen; were -

~ very similar to those in D. acutidactylus. - T T o0

In D. similis the column is only different from that of D. proboscidiatus by

* the unequal thickness of the joints, and in being more regularly pentagonal ;: =
its faces are only slightly concave, its arms also are five times thicker. ~— """ "

~ DENDROCRINUS CONJUGANS.

- Description.—In this species the column about one inch below the pelvis, ig "
round, smooth, and from half to two-tliirds of a line in diameter; proceeding " *
upwards it rapidly enlarges to two or three lines, at the base of the cup, which ~~ -~

- is small, and not much broader at the margin where the arms become free, than -
it is at the bottom ; the pelvic, plates are low and broad, the sub-radials twice as: - °
high, and the arm-bearing ]i)}ates rather more than two thirds the length of .

- these latter; the arms are half the breadth of the plates on which they stand,.
- and broadly rounded on the back ; they all divide at the height of about three

lines, and again at the same distance above; thete are three or four joints'in
each of the undivided portions. The ray on the left-hand side of the base of =~ -
~the proboscis, which in the generic description is said to bave two of its plates
included in the cup, in this species has the second plate free, with the exception
that it is united on one side to the plates of the proboscis;it is however nearly = =
as broad as the first radial plate upon which it stands, and one-third wider

than the first free joint of the arm whichrestsupon it, This character connects ., -

- Dendrocrinus with Cyathocrinus, in which the second joint of the ray in questi '

is entirely free.. The column as before mentioned is circular, broad ‘at’ the ba
of the cup, and rapidly diminishing in size for a short distance below ;. it is._
this part smooth, but farther down enlarges again, and 'is composed of thj

- round-edged compressed spheroidal joints very similar to those of Heterocrin

simplex, In one perfect specimen .the height of the, cup is three lines, the dig-’

‘meter at bagse two lines and a-half, and at the margin three lines and a-half’

length of the arms to first division three lines and a-half, to second divisior
six lines, width of arm  to second free joint one line, and of the proboscis. the
same. In another individual this organ is wider than the arm; in a third sp

cimen the arms divide at the fifth joint, but in every other respect it is 't

same as this species, although slightly more slender. . = .

Locality and Formation.—Trenton limestone, City of Ottawa. '~

| DENDROCRINUS ANGULATUS. i

Description.—In this beautiful little crinoid the plates are ornamented with
radiating ridges. similar to those of - Glyptecrinus décadactylus. - The ' cu 1,
conical and pentagonal; from the 'centre of each of the rather large si

one to the base of

o

 plates, there proceed six strongly elevated ridges;
aums, one to, each of the pelvic platies, and one |
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vra‘,dials. The arms are very slender, shafp gin the back, and at 1eastj:w*i¢e di;'ide‘d';‘, v

the three joints of the column which remain attached to the specimen are pen-- -

tagonal. ‘ o ’ . S AR
%Jength‘ of cup three lines, breadth at the margin four lines, diameter of

column nearly one line. : o ‘ ‘ S
Locality and Formation.—Trenton limestone, City of Ottawa.

B ‘ . DENDROCRINUS HUMILIS. o
Description.—Cup small, conical ; arms, nearly as broad as the ﬁrst.p‘rima‘.ry"f
. radials, givided at the fourth or fifth joints, and again above; the pelvic plates . .
‘are small, their height about equal to their width, the sub-radials three times
- larger than the pelvic plates; the first primary radials are low and broad;
column, unknown ; height of cup, two and a-half lines, breadth at the margin,
. the same, : . o ‘ CT
Locality and Formation.—Trenton limestone, City of Ottawa. -

" DENDROCRINUS LATIBRACHIATUS.

Description.—This species is most closely related to D. Aumilis, the only differ-."

- ence being in the greater breadth and length of the arms, which at the base -

are quite as wide as the first primary radials, and become a little broader above,, ..

whereas in the other species they become narrower from the base upwards.

- The bottom of the cup is more rounded than in D. lamilis, and as the columns .
- of both are unknown and as they occur in different formations, they cannot be

easily identified at present ; the arms are three times divided ; length of cup, three -

lines and a half; of the arms, ten lines. N i
Locality and Formation.—Hudson River group, Charleton Point, Anticosti.

DENDROCRINUS RUSTICUS.

Description.—The base of the cup in this species is broad, like that of D..
conjugans ; the pelvic plates about as high as they are wide, the sub-radials one- "
.third higher than the pelvic plates; the arm-plates a little shorter than the sub
- radials, and broader than high ; the interradial is about the size of one of the pelvi

plates, and bears three or four small plates upon its summit ; the column is roun
at its junction with the pelvic plates, and ¢omposed of thin plates, but on
line and a-half below it becomes pentagonal, with raised rounded edges an
- concave faces; at the distance of two inches below the pelvis there are abou
three joints of equal thickness to one line in breadth ; the arms appear to hay
been short ; breadth of cup, two lines and a-half in one specimen and three line
in another ; height of latter to the top of the interradial, four lines and a-half
- the whole surface is smooth. The specimens examined are imperfect, but
each there are about three inches of the column attached. w C
- Locality and Formation.—Trenton limestone, City of Ottawa.

| Geﬁus HETEROCRINUS, (Hall.)

' Generic Characters.—The species of this genus are small, and including the

arms long and nearly cylindrical erinoids. The dpelvis’, is composed, of five smal

 plates, alternating above which are five elongated rays composed of a variabl

number of joints. They divide immediately on becoming free, and are

nulated, but as they are nearly always found closed up, specimens in whicl
152 : ‘ S " K S
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~ the pinnulee can be seen are rare. Hence the genus ‘was originally defined =
as being without these. L : B

The new species here described have also an interradial plate between twe = .
~of the rays. - o o AN

- HETEROCRINUS SIMPLEX, (Hall.)

- Description.—Sub-cylindrical or. elongated. fusiform, length including the. .
rays from one to two inches, diameter at half the length from three to four lines. = =
~ The base of the pelvis in the large specimens is about one line and a-half in dia~ " "
meter, and the body gradually enlarges to about three lines at that foint wherethe ©
rays divide. The diameter above is always greater, the extent depending upen - - -
the amount of expansion of the rays in the particular specimen examined. '~
- The pelvic plates are scarcely a line in height, the length of the undivided por-- -~ °
tions of the rays in the large individuals is about three lines. The ray on the . °
right side of the interradial plates consists of three joints, the first equal in -
length to the other two, and with.one of ity angles truncated where it 'is in =
contact with the interradial. The ray on the left side of the interradial has °
four joints, the second being the longest, and having one of its angles truncated . =
to support the interradials. L L
The other three appear to consist each of four equal joints. The upper -
joint of each ray is pentagonal, and supports two secondary rays, which continue " .
~ single to their extremities, The interradial is oblong, higher than wide, five-. .
 sided, two of the sides meetinig to form an obtusely pointed lower extremity, .
which rests wedge-like between the truncated angles o? the first joint of the ray .
“upon the left, and the second joint of the ray on the right ; its upper side 1s°
horizontal and supports another plate which is probably the base of a proboscis.
The secondary rays, ten in number, consist each of a series of oblong quad- -
rangular joints usually one line in length and $wo-thirds of a line in breadth.” = . '
- There is a row of long pinnule upon each of the inner margins of each ray,
they rise upwards nearly parallel with the rays instead of projecting at mearly ' -
right angles as in other species.  The column is round and smooth at the base of = -
the pelvis, below which it tapers and becomes very slender at the distance of
one or two inches, then slightly larger and composed of compressed globulor'
joints, the rounded edges of which to the eye present a bead-like appearance. . =
The longest columnseen with the head attaché(f was fifteen inches, and as it was
broken off below, it had been probably several inches longer. The diameteris. ..
usually somewhat less than a line, and there are about seven joints of equal size . " -
to two lines in length. The smooth slender upper portion of the column near . .. -
the base of the cup is generally half a-line or a little more in diameter, ex-"
- panding to twice or three times this size at the pelvis. =~~~
Locality and Formation—Trenton limestone, Ottawa and Montreal. -~ v < o
I had drawn up the description of our Canadian specimens as above, under -
the impression that they were of a species different from that, of the Hudson =
River Group. But having since seen Professor Hall’s collection, I now believe . . -
‘that ours are identical. The original specimen figured in the Palxontology of -
New York is imperfect, and consequently it was described without noticing = -
theinterradial, and also as having a pentagonal column.: The species is abundant -
in the Trenton limestone in Canada, and therefore it“is thought advisable to~
publish the ‘above description; ‘which contains a more full account of its cha-
~ Tacters. Should, however, it hereafter be found that oursis different from the:
Hudson River species; I beg that it may be called H. Canadeénsis, the name I had,
- given to it previous to examining Professor Hall’s specimens. .0 " """
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" HETEROCRINUS TENUIS.

- Description~Much smaller than H. simpler ; arms long, very slender, and ' . '
several times divided; column very obscurely pentagonal, composed of sub-. .
globular joints; proboscis extending nearly to the apices of the arms; length, .
including the arms,” from ten to sixteen lines; without the arms, one and -
- a-half to two and a-half lines ; diameter at base of arms, about two lines; =
- of column, at base of pelvis, half-a-line. e e
_It is not certain that this species should be referred to the genus Heterocrinus.
The plates of all the specimens in the collection are so closely united that . -
their number and arrangement cannot be satisfactorily made out. - The weight " '
of the evidence is in favor of the genus under which I have placed it. The "
species, when several times attentively examined, is easily distinguished from:
 H: simplez. In that species the column, for a short distance below the cup,;
is smooth and slender, and it enlarges suddenly from a few lines below, until if.
forms rather a broad base for the pelvis to stand upon. But in H. tenuis th
- column. continues moniliform to the base of the cup and without enlarging
but on the contrary is rather less in diameter at the point of contact.than it i
below. In one specimen there are forty-two joints in the first nine lines fro
$he pelvis, and some irregularities in the size can be seen. They are thinner nea
the cup, and gradually become thicker, so that at two inches from the pelyis
_there are only sixteen in half-an-inch. The arms, although much more slende
than those of H. siniplex, usually lie folded together, or but slightly separated.. -
Locality and Formation.—Trenton limestone, Ottawa and Montreal. ~— .

Genus HYBOCRINUS; (new genus.)

. Generic Characters—Cup pyriform, or sub-globular, more protuberant upen;: .
#ne side than on the other; pelvic plates five, pentagonal, alternating .abov
which are five large plates, four bearing free arms, and the fifth supporting upon:
its upper sloping sides two plates, one of which is an interradial, the other an- . -
arm-plate supporting the fifth free ray. The columns of the two-species. known: " .
~ are round and shert. The generic name is from the Greek Aubos, hump-backed:

HYBOCRINUS CONICUS.

- Deseription.—In this species the cup is conical, with slightly ventricose sid:
- the base narrow, and the arms long and undivided; plates smooth; height o
cup thirteen lines from the base of the pelvis on the large side to the upper mar
of the interradial; height of the opposite side nine lines; length of the an
three inches ; the pelvie plates occupy more than one-half the height on th
- large side, and about one-half on the others; the arms are one line and a-ha
in width, and breadly rounded on the back; composed of a single series .0
joints, each one line in length; on their insides the ambulacral grooves are mar
gined by rows of small plates ‘resembling those upon the arms of some of thi
Cystidea (Pleurocystites), about five of those plates to one. joint of the arm
The column is round and smooth, consisting of very thin joints, ten to one lin
~ The mode of attachment to the bottom was by a broad button-shaped bas
Length of column in the largest specimen seen, one and three-quarter inches.

Locality and Formation,—Trenton limestone, City of Ottawa. o

‘ o HYBOCRINUS TUMIDUS. | o
Description.— Smaller than H. ‘conicus, sub-globular, the plates tumi
- their centres; column, slender and round, composed of thin joints, and taper
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‘towmds ‘the base, ‘ surface of the pla,tes, obscure]y glanu]ar, lenvth of cup, -
_ six lines ; breadth at margin, about eight lines, arms, one line broad upon the =
back, composed of joints one line in length. Although about twenty heads of .
this species have been collected, none of them are qulte perf'ect but they all atrej o
smaller and: of a different form from H. conieus. ‘ R

Locality and Formation -—-Trentop hmestone, City of Ottawa

Gemcs‘ CAR*ABOCRINU& (new»g‘enus) :

Generic Clzamcters —-Cup, globular; pelvm plates; five, four of them: penta.-;;;“
gonal and the fifth hexagonal ; sub—radlals, five, four large, hexaﬂonal and - -one

small and pentagonal. ~The series of sub-radials is divided on one. 81de by a !
large interradial, which is supported upon the hexagonal pelvic plate. The '
arm-plates ‘or first primary radials are also five, and of these, three alternate . -
regularly above four of the sub-radials; the fourth rests partly upon one of the -
sub-radials and’ partly upon the large: interradial of the second series; the fifthi* .
is supported in part by the heptagonal ‘sub-radial, and partly by a plate: which! =

stands upon the small' pentagonal sub-radial ; the fourth and fifth' -arm-plates:’
 are separated by a second mterradlal supported by that which stands’ ‘upon ther i
- hexagonal pelvic plates ‘ e

Upon the summit’ five calyclnal ambulacral grooves radiate from' the centr&v "
(where there appears'to be an aperture) to' the bases of ‘the' arms 5 the mouth'is®

situated in the margin over the interradial plates; there-is a small aperture,: sur~ .

rounded by an elevated border half:way between the mouth-and thécentre. - o
~ This genus is distinguished from € Jathocrmus and Poteriocrinus by the. depth c
to which its interradial plates descend. In the genera cited they are always-
situated above the sub-radials, but in Cambocfrmus one of them stands upon-one”
- of the pelvic plates. T refer all the : specunens to‘one species.” The generic' name:
is from the Greek kambos, a crab. ‘ ‘ L o

OARABOCRINUS RADIATUS.

Descr tpnon ——Cu globose, rather broader at the margin than it is- h1gh ‘

 base, broadly rounde d covered with strong rounded ridges which radiate: f'rom,
the centres of the plates ; arms, short, three times dmdod ‘column, round and;1

slender, ¢omposed of alternately projecting thin joints. "From the centre of

each sub-radial plate two principal ridges ascend diagonally to the bases of -

“the two arms on both sides; two others radiate to the centres of the two sub-

radials on either side, and thus a series of triangles. is formed round the upper
half of the cup. In a similar manner ridges extend from the centres of the sub-: - -

radials to the centres of the pelvic plates, thus constltutmg another set' of trians:
gles in the lower half. Within each triangle, both in the- upper and, lowe

halves, are contained two or three smaller tmangles, ‘one within the other. In’,j{ 1“
consequence of thls arrangement, the ndges appear to radla.te in" groups of T

three or four. ‘ -
Each arm-plate supports in its centre a smsdl but. stout pentagonal second B
radial plate, fp

the upper slopmg edges of which spring two short round arms,

which divide again at the second joint; these branches are again divided once -

or twice above ‘Height of ‘the la.rgest specimen, one'inch; diameter at half
the height, fourteen lines. Specnnens are in the oollectlon of all mzes, from S
three: lmes to twelve in diameter. « = S o

Localuy and Fomatzon -—Trenton hmestone Clty of Ottawa
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‘Genus CLEIOCRINUS, (new genus.)

.Generic Characters—Cup, large, conical or pyriform; pelvic plates, five; .
~ rays, five, alternating with the pelvic plates ; the third plate of each ray is pen-.
fagonal and bears two secondary rays, which are several times divided above.
~ Between two of the rays a single vertical series of interradial plates extends
- from the pelvis to the margin of the cup. The interradials and rays are all .
firmly anchylosed together by their lateral margins up to the height of the -
fifth or sixth sub-division. The column is pentagonal in the species known, "~ -
- This genus has the structure of a Pentacrinus, with numerously dividedarms -
all soldered together in the walls of the cup. : ‘ o

CLEIOCRINUS REGIUS.

Description.—Cup, elongate, conical, gradually expanding from the base '
antil near the tol[), where it is slightly contracted.. The margin supports about
forty long, very slender, tentaculated free rays. At first sight there appear to be.
ten small pelvic plates, but upon examination five of these are found to be
‘the first plates of the five rays which rest immediately upon the upper joint of -
- the column ; the other five are the true pelvic plates; four of them are penta-
gonal, and the fifth, which supports the column of interradials, is nearly.
square; height of each pelvic plate, one line; breadth, the same; ‘the small -
radial plates which rest on the column between the pelvic plates are a little
broader than these latter, but not so high; the column is pentagonal, and the
~pelvic plates arc placed upon the angles of the upper joints, while the bases -
of the rays are situated upon the straight edges; there are about two joints:
of the column to one line, and they are alternately thicker and thinner; the:
solumn near the lower extremity becomes round and suddenly expands into a
broad base of attachment. : : o - L

The surface of the cup is nearly smooth, only varied by obscure vertical .
rounded ridges along the centres of the rays and of their sub~divisions. '
~ Length of cup, one inch and three-fourths ;. breadth near the margin, about.

ene inch ; diameter of column, from two to four lines. = Nearly all the large pen-."

tagonal columns in the Trenton limestone at the City of Ottawa belong to this«
species. - o

Locality~—Trenton limestone, Ottawa.

Genus LECANOCRINUS.

Generic Characters—In this genus there are three pelvic plates, one:
- them pentagonal and the other two hexagonal; in the second series there &
five sub-radial plates, two of which are supported by the two hexagonal pelvi
plates, while the other three alternate with these latter., Alternating above th
sub-radials are five primary rays of three joints each, and above these, ten seco

dary rays; some OF the species have several small interradial plates in' one-,

more of the divisions between the primary rays. S .

LECANOCRINUS ELEGANS.

Description—Cup, small, conical, three lines in height from, the base of
‘pelvis to the upper margin of the first primary radial plate, at which level  thi
breadth is also about three lines ; the breadth of the pelvis is one line and a-}
and the top of the column scarcely less; the first primary radials are alittle br
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er than high, and rendered sliglitly heptagonal by the truncation of their upper "
lateral angles; the second primary radials are narrower and quadrangular, or ob-
scurely hexagonal ; the third are pentagonal ; the length of each isabout alineand - - -
a-half; the third in each of the three rays exposed in the only specimen seen, = =
 supports two secondary rays of five joints each, and then dividesinto two tertiary .~
‘rays; these latter are again divided ; the rays above the fourth division are arti-
culated in two series; between the primary rays are several small interradials. . .-
The column is circular, with round-edged joints, from four to six in one line; .
length of ray from the base of first primary radial to the extremities, one inch. .
and one-fourth, - ‘ » ‘ ‘ C S
FLocality and Formation.—Trenton limestone, City of Ottawa.
- LECANOCRINUS LZAEVIS.

 Description—This species is shorter than the preceding, and has only four

joints instead of five in the secondary rays; the upper part of the column. is
round and smooth. - In other respects there is muc% resemblance between the-

two, but still I think them distinct. - . E ‘ ‘
Locality and Formation.—~Trenton limestone, City of Ottawa.

. Genus POROCRINUS, (new genus.)

Generic Characters—Cup composed of three series of plates, with one or
- more small intérradialson oneside, and with anumber of poriferous areas similar
to the pectinated rhombs of the Cystidea. R L o
In this genus there are five pelvic plates, five sub-radials, and five first
primary radials alternating with each other, as in Poteriocrinus, Cyathocrinus, and . -
~ other allied genera. The principal new character upon which the genus is
founded consists in the presence of poriferous areas. =~ o ‘
 Locality and Formation.—Trenton limestone, City of Ottawa.

"POROCRINUS CONICUS.

Description.—Cup, one line and a-half in diameter at the base, and gradually
enlarging, with slightly ventricose sides, to the width of five lines at the margin; .
height, seven lines ; pelvic plates narrow, nearly twolines high ; sub-radials, three .

lines in height; first primary radials, about two lines and a-half in height and = .
breadth ; all the plates smooth ; column, circular, smooth, and suddenly enlarged .
near and up to the base of the cup, composed of very thin joints ; free rays, long, . .
slender and single to their extremities ; they are about half-a-line in thickness, -
and appear to be composed of a single series of joints. Only about one inchiin = -
length of the column next the base has been seen. - e
~ In this species there exists a number of poriferous areas resembling the .
pectinated rhombs of the Cystidea in their structure, and probably adapted = .
to the performance of the same functions. Their forms and position are how-
ever somewhat different from those of any known cystidean. " In fossils of the
latter order these, organs consist of two parts, one situated upon each of two .
contiguous plates, but in this crinoid, each is S0 placed that it occupies the angles'
of three plates. Their form is that of an equilateral spherical triangle, and their
size about one line in.diameter. There are. five situated at the apices of the five
pelvic plates, five at the lower angles of the arm-plates, five at the apices.of the
- sub-radials’ and five ‘between the arm-plates on the margin of the cup. There
are also two or three small ones at the angles of the interradials, in all twenty:
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two or twenty-three. ~The pores consist of fine elongated parallel:slits, which'
appear to penetrate through the plates; they are not at right angles to ‘the -
margin of the plates as in the Cystidez, but oblique. . ‘ C e

~The central pore of each division divides the angle into two equal portions, -
-and all the other pores upon the plate are parallel to this central one; conse-
* quently in each area they have three'directions at which they are at right angles
" %0.the sides of the triangular space in which they are situated, but oblique with
‘vespect to the margins of the plates. ‘ o B
Locality and Formation -—Trenton limestone, City of Ottawa.

Order CYSTIDER.
Genus GLYPTOCYSTITES.

Generic characters—Body elongate, cylindrical; test composed of four series
of plates, of which there are four in the basal, and five in each of the second, .
third, fourth and fifth scries; three of the basal plates are pentagonal, ‘the.
fourth hexagonal ; ovarian aperture in the only species in which it has been seen, .
situated in the lower half of the body, without a valvular apparatus; in the .
 summit a small oral orifice from which radiate several calycinal ambulacral

grooves which are continued upon the arms ; more than three pectinated rhombs; -
column short and tapering to a point at its lower extremity. . =~ .

This genus is so closely allied to Echino-encrinites that I have had much doubt -
as to the propriety of retaining it. ‘The principal differences are, that while the
European genus has an oval or sub-globular body, and only three pectinated -
thombs, Glyprocystites has an elongated eylindrical body covered with rhombs,
some. of them of a large size. The genus was proposed and published by.me
in the Canadian Journal in 1854, as G. multiporus, the only species then known,
which, on account of the arms extending down the sides to the base, the.gieat
mumber of the rhombs, and the somewhat irregular arrangement of the ple&te‘s,“ ‘
appeared to be well separated from Echino-encrinites. R ‘ o

. GLYPTOCYSTITES MULTIPORUS.
. (G. wmultipore,—Canadian Journal, vol. 2, p. 216.) ‘

'~ Description~—One inch in length, five lines in diameter, cylindrical, obscurely -
five-sided, round at the apex, abruptly truncated at the base; ovarian aperture
large, oval; without valves; arms five, four of them extending down thesidesto -
the -base, the fifth two or three lines in length; thirteen fectinated rhombs; -
column short, tapering to a point, composed of alternately wide and narrow joints,
the former projecting and stristed upon their external edges. o
~In this species the basal and second series of plates are pretty regular,
the third series contains two.plates which are very small in proportion to
others, an irregularity compensated by a corresponding enlargement.of . tw¢
the plates of the fourth series. The whole of the upper half of the test
-consequence of this disproportion in thesize of these plates presents very
~ of order in its structure, and cannot be very well described without th
figures. : o o R
g%he distribution of the pectinated rhombs is as follows :— o
If we regard the side containing the ovarian aperture as the posterior ‘as]
of the fossil, then the side.opposite would be anterior, and the spaces ‘et
the right and left sides. o . Lo
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- On the posterior side there are two thombs, a small one situated justbelow -~ =
~‘the ovarian aperture ‘towards the side, ahd a large one above, which extends ~
from the ovarian aperture nearly to theapex. == o
.~ On the left side there are two: a small one near the apex, and alarge one
helow but nearly altogethe. . the upper half of the fossil. . "~

On the anterior side there are'four, two atthe base, one half of each being
* on the basal plate of this side, and the other half on the contiguous plate of the
second series; a third very small thomb'is situated between the two small plates = -
~of the third series, and & fourth verylarge one divided between the two large . = .
plates of the fourth series. o S R
" On the right side there are five, a large one next the ovarian aperture, and . ..
at its upper angle another which extends across the side 'sloping a little down- ' .
- wards, with a third which rises nearly perpendicularly from -the anterior angle = ' -
of the second one; below these there is a half-rhomb, and above thelarge one -
 first mentioned in this division a very small thomb only seen in'perfect specimens. ;|

In the centre of the apex there is a small aperture, from which a marrow = -
calycinal ambulacral groove extends in each direction towards the anterior and -
posterior sides for about one line, and then branches into the four arms whick =
continue down to the base; it also sends down a short branch two or three lines -
into the right side, thus forming. the fifth or short arm. These grooves in the
perfect specimens are bordered on the apex and for a short distance down the
sides, by minute marginal plates which interlock and ¢lose ‘the grooves entirely. ~
In the original description given in the Canadian Journal, I described these as .=
constituting a valvular apparatus closing the mouth, but I now think them to =~ -
be simplythe marginal “plates ofithe ambulacral grooves of the arms. - Onthe -
left side there is situated a minute pore in ‘the centre of a small protuberance =
near the apex. ‘ L o o T

The long arms were provided with small slender pinnule, six or seven:-on
“each side. ‘ ‘ R C o

Locality and Formation.—This species has'been found in the Trenton limestone
" at Ottawa, Montreal and Beauport.. - ‘ » - o

©GLYPTOCYSTITES LOGANI.

Description.—Length of large specimens one inch and a-fourth ; diameter eight =~
lines; ‘cylindrical, obscurely five-sided, abruptly truncated at the ‘summits; base = °
slightly rounded ; ‘each plate ornamented with:from three to seven: exceedingly '~ -
-elevated, somewhat thin, sharp ridges, which radiate from the centre to: thesides; . '
" spaces'between the ridges smooth or'very minutely striated ; calycinalambulaéral . =~ -
grooves, extending only to the angles of the truncated apex, bordered by marginal =~ =
plates ‘and ‘furnished near ‘their extremities each with several -small free.arms.
or stout pinntlze articulated in ‘two series; there-are about twelve orififteen.
conspicuous “pectinated rhombs. The ovarian apertureihas mot yet been.ob- -
served; the column is short, strongly annulated and tapering to a point dt its -
lower extremities. It is 'both pentagonal and ‘circular, and presents a very
remarkable character in the fact that the angles of the pentagonal joints form =~
five spiral lines round the columnthroughout its length. The large joints which =
~ constitute the annulations of the column are the circular ones, and those be-

- ¥ween, the pentagonal. AR

The detached plates of this magnificent species can be readily distinguished
* from 'those of *any other:crinoid or-eystidean of the- Trenton limestone by the

peculiar star-like appearance produced by the very-elévated sharp, and thin:radi-
_ ating'ridgén with Whichtheir'surfades are‘ornaniented.:’ Although ‘ahumber of
. . . o . ! ! ' ' h o ,“‘, 159
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. the bodies, many of them with the column attached, have been collected;:
~ none of them show clearly that side in which the ovarian aperture is situated:
~~ The plates are more regularly alternating than in G. multiporus. This species -
- cannot be identified with the Echino-encrinites anatinaformis, figured by Professor.”
Hall on plate 29, vol. 1, Pal. of New York. By referring to that work it will -
be seen that all the plates of that species are strongly striated with radiating’
‘ridges, (see the two figures 4 d and also 4 f,) while in our species they are quite
smooth, or only marked with very minute lines; and these, when they can be-
seen, are in a direction at right angles to that of the striee upon the New York:.
=pecimens. Professor Hall’s figures do not exhibit any pectinated rhombs, and*
turther, by figure 4 c¢., it is shown that the base of E. anatinaformis is composed

of two pentagonal and two ‘quadrangular plates; ours has three pentagonal and:
one hexagonal basal plate. = o ‘ L
- Locality and Formation—Trenton limestone, Island of Montreal; plates: in:

an excellent state of preservation are very abundant in the upper part of the'

formation. I beg to dedicate this species to the discoverer. . s

GLYPTOCYSTITES FORBESL

Description.~The body of this species, judging from the fragments in the
collection, is about two inches in length and three-fourths of an inch in diameter:
The character of its surface is such that detached plates may be distinguished
at a glance from those of either of the two preceding species, being larger, thicker.
and more profusely ornamented. When perfect, these plates are somewhat con-
vex, and covered with radiating ridges which are crossed. at right angles by
coarse striee. There is usually one strong ridge extending from each side of the

late to the centre, and several shorter ones parallel with these. Those of tlie "
atter class which are nearest the largerridges are the longest, and the others.
decrease in length in proportion as they are distant from it. From each angle of

the plates there is a small sharp ridge extending to the centre. The transverse
striee run parallel with the margins of the plates. The large ridges are sharp
“edged but broad at their bases.  There are usually seven or eight of the trans- -
verse striee to one line; some of the largest plates are eight lines in length, and -
nearly as much in breadth, showing that the perfect specimens were about two

- inches long. ‘ o - S B

One specimen consisting of the column and a part of the basal and second
series of plates, shows the remains of the pectinated rhombsat the base of the .
anterior side, characteristic of this genus. The portions of the rhombs show

by the detached plates indicate that the pores were much shorter in proportio
10 the size of the plates than in. G. multiporus and G. Logani. The colum
annulated, about two inches long, and tapering to a point. This cystidean béi
from the Chazy limestone, is the most ancient species known on this comf
pent. I beg to dedicate it to the late accomplished naturalist, Professor Edwa
Forbes. ‘ : o -
Locality and Formation.—Chazy limestone, Caughnawaga.

Genus PLEUROCYSTITES.
(Cenadian Journal, vol., 2, page 260.)

" Generic Characters—Body oval, flat, one side covered with large polygo

plates, the other almost entirely occupied by an enormous opening covered:

%y an integument of numerous small plates; arms free, two in number, art
180 . ‘ o T Co T
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Tated ih‘t‘wo‘ series; “one small ‘apertl‘ljré‘ néé&‘ the apex, above the "lzirg‘é‘ bpénihg, " “ o
" and another at the base near the column. - " = ‘ T x

The following is the arrangement of the plates as ‘desc‘ribed in the (‘J‘aﬁa“‘td‘iun“ .

Journal above cited :—¢ On the upper joint of the column rest four pelvic plates;

‘two of these are pentagonal and spread away from each other in the form of -
the capital letter Y, and in the angle thus formed is placed the large central =

lexagonal plate of the second series; the two other pelvic plates are situated -
one on each side, and partly under the tormer; they do not unite on the other
side and form the cup-shaped pelvis of the ordinary cystide, but spread out’

wing-like from the sides of the column, Each sends out a slender projection

at the bottom, which clasps around or rests upon the upper joints. .Outside of
these again are two other small plates, one upon each wing, making in all six in
the basal series.”” In the second range there are three large plates, one in the

centre, hexagonal, with an heptagonal plate on each side. “The third series con- "
 tains four large plates, elongated vertically ; one of these on the right hand of

the centre, pentagonal, the other on the left, hexagonal. They are narrowed
~ above to correspond with the decreasing dimensions of the body, which here
begins to contract. The other two plates of this row are either heptagonal or
slightly octagonal, and at their upper extremities they fold round the body and
unite on the other side by narrow projections, which arch over the great oval |
~ opening. ~ Above these there are ten smaller plates, which close the summit and -
form a solid support for the arms.’ ‘ ‘ ‘ BT
‘ ‘The column is short and tapers to a point at the lower extremity. There .
are three pectinated rhombs; one of these is at the base, situated one-half on
one of the pelvie plates, and the other half on the large central hexagonal plate .
- of the second series; the other two are situated one on the left pair of plates of
- the third series, and the other on the right. ‘ o ‘
The following appear to me to be distinct, but when more beécomes known
of this extraordinary genus it may be necessary to unite them all into one .

- variable species.
PLEUROCYSTITES SQUAMOSUS.

- Desm'ptim‘a.—‘—-In thi‘s‘speci‘es the large plates are ‘smooth,‘a‘-nd“the great open-
ing on the anterior side protccted by an integument composed of a vast number

of small mostly hexagonal plates, each less than the fiftieth part of an inchin = |
size; the thombs are small and somewhat elliptical, the larger axes of the two

above being transverse to the length of the fossil: column annulated, the
edges of the projecting rings striated vertically; in a specimen with a body
~ thirteen lines in length, the left upper rhomb has a major axis of three lines, and
~a vertical axis of two lines in length. The rhomb on the right is two lines long.
‘and one and a-half broad; the basal rhomb about the same size ; they are al

slightly elevated above the general surface and flat. The pores extend com-.
pletely across from one side to the other. o I

Locality and Formation.—Trenton limestone, City of Ottawa.

PLEUROCYSTITES FILITEXTUS.

(Canadian Journal, vol. 2, page 252, 1854.) '

Description.—Plates with strong ridges radidﬁng from the centre to the

- angles, with smaller ones from the centre to the edges; all ‘these are ‘crossed.
- by other strize parallel to the margin of the plates, which are also in some specimens
e L - s S W‘“m o




slwhﬂy zmular, w1th small nregular tuber cles. The rhombs are lalge, \
straight sides and sharp angles; the greater diagnals extend up and down the
fossil instead of across the body as in the last species. The integument consists
of about forty or fitty irregularly polygonal plates. Length of the left superior
~ rhomb in a specimen fourteen lines long, five hneb, of the right rhomb three
lines. ‘
) This- specxes is dmtmgulshed from the forme1 by the great size of the rhombs, :
the striation of the surface, and also by the large plates of the teg umentary 0-
vering of the great opening in the ventral aspect ”
Looaltt y and For mation ~—Trenton limestone, City of Ottawa,.

‘PLEURocYSTI'TEs ROBUSTUS.

( Canadwn Jaumal vol. 2, page 252, 1854.) -

‘ Desuipfum —In thls species the thombs are obscurely elhptlca,l or rather‘
“in the shape of a spherical triangle, one side crossing the suture above,. '
one of the angles bemng upon it below they are surrounded by an elevated bg
and have a concave surface, instead of bun"plane as in the two above described
species.  The plates are ornamented with fine rounded striz at vight angl
the margins, and crossed by a. few obscure concentric ridges. The only specl

“collected consists of the upper part of the body. -

Length of the upper left rhomb, three lines and a-half ; breadth m‘the‘
~ vertical direction, three lines; the right rhomb is somewhat smaller. ‘

Locality mzd meatwn.—-’llentou hmcstone, Ottawa.

PLDUROCYSTITES ELEGANS

* Deseription.~This qu(nes much resembles P. ﬁlztextus, but may be readxly‘/
distinguished by the rhombs being shorter, and by the much stronger striation -
over its whole surface.

‘ Localzfy and Farmatwn.—-Tlenton hmestone, City of Ottawa.

PLLUROCY%'l ITES E‘(ORNA'I‘US.

Dcscwptzon.——Rhombs, SUb-trmntrular, much elevated above the surf c
surrounded by a sharp border; surface Frofusely ornamented with strong radi
ing ridges ; .column beautifully striated longitudinally ; the plates of the ven
mtecrument are about the size of those P. filitextus; the shape of the rho;
“of this species is like that of P, robustus, except that the pores form a ﬁat mst
of a concave surface.

~ Locality J awcl Formation ~Lower part of the Trenton hmestone, Montrea

PLEUROCYSTII‘ES A\ITICOSTENSIS. ‘

Descr zpnon.—Rhombs vely lonv and narrow; column Wlth the annulatl
80 coarsely striated that they appear Tobe nodulose. ‘Only afiagment, consistin
of a portion of the column and the lower part of the body of this specie
been collected; in a specimen which measures seven lines from the. bas
‘the body to the upper angle of the large hexagonal plate, the 1en0th
. right superior rhomb is five lines, and its breadth one line. -
‘ Locality and Formatzon.-Cha,rleton Pomt Antwosh, in the Hudson
Group. : AN ‘ ‘
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* Genus COMAROCYSTITES. =
. (‘C’amul‘i‘dn ,Journq‘l,‘ vol. 2, page 22;7.) ‘

' Generic characters—Ovate, the smaller extremity being ‘the base; pelvis
~ small, of three plates, above which are from eight to eleven irregular rows of - -

plates, mostly hexagonal ; ovarian aperture near the summit, closed by a valvular =
apparatus ; arms free, and composed of a single series of joints bearing pinnulee; ... .

column round. = .
 COMAROCYSTITES PUNCTATUS.

[(Canadian“.foumal, vol. 2, page 270,) ‘

Description—~Plates depressed or concave in the centre and covered with .

small oblong punctuations; ovarian aperture near the summit, closed by five
triangular. plates ; arms four, each composed of a single series of joints bearing
pinnulee ; column round, of thin plates. Length of large specimen-one inch
and a-half, of arms about two inches. ‘ B T

Locality and Formation.—Trenton limestone, City of Ottawa.

Genus AMYGDALOCYSTITES.
(Canadiun J'oitrnal, vol. 2,‘pn,gc 270.) .

Generic characters—Body ovate or sub-globular; pelvis of three plates,
above which are eight or more irregular rows of plates completing the cup ;
ovarian aperture near the summit, closed by a valvular apparatus ; .arms composed
~of 2 double row of joints erossing the summit and articulated to the surface; each
joint bears a pinnula ; column round. ‘ o

Comarocystites differs from this genus by the presence of free arms liké“]those o

of & crinoid.
~ AMYGDALOCYSTITES FLOREALIS.
' (Canadian Jaurnai, vol. 2, page 271.) ‘

‘ Des&fig;tion‘.-——Each of ‘the plates of this spécieé. has a 10W rounded fubercié =
situated in the centre, from which ridges radiate to the angles; these ridges are

scarcely elevated above the surface where they leave the border of the tubercle - ‘

in the cerntre, but increase in width and height as they depart from it; they are =
sharp edged and attain their greatest' height at the angles of the plates. "The

~arm’ crosses the' summit-and extends nearly to the base upon.one side, and only *

two or three ‘lines from ‘the apex:on'the other; the ovarian aperture is situated.

close to the arm on one side of the summit; the column.is round. . The body ‘,
is ovate, rounded at the apex, and tapering below :to the base; length of body '

one inch. This species forms’ a:link; between Spheronites and Pseudocrinites; it

has the test ‘composed of a great number ofplates like the former genus; and~ g

 the arms and pinnule of the latter,”




. AMYGDALOCYSTITES RADIATUS.

{(Canadian Journal, wol. 2,“pa‘ge‘ 27L) .

- Description—Plates somewhat convex and ornamented with stron% ridges
- which radiate from the centres to the angles; column round ; the ody i
ovate ; ovarian aperture and arms unknown. : o T
Locality and Formation.—~Trenton limestone. City of Ottawa.

: AM‘YGﬁALO‘CYSTI"I‘ES TENUISTRIATUS.
‘ -+ (Canadian Journal, vol. 2, page 271.)

‘ - Description —Body elongate, ovate ; plates smooth in the centre; a. low
“rounded ridge proceeds from the smooth space in the centre to each of the angles,
where 1t meets the similar ridges, which radiate from the centre of the adjoining
plates; between these ridges fine strize cross the sutures. at right ang'lég;‘;?*
the pelvis consists of three broad pentagonal plates; the ovarian aperture’js ;
nearly on the top of the summit; length of body 13 inch. ‘ '
Locality and Formation~—Trenton limestone.  City of Ottawa.

Order ASTERIADZE. ‘ Sy

. The species of Star-fishes in the collection appear to be referable to the
- genera proposed by Mr. Salter at the meeting of the British Association, in
“August last; I have seen no other description of these genera than that given
in Silliman’s Journal of November, 1856, which is as follows :— BN

ParLmasTER.—Without disc, avenues deep.

ParmasTERINA.—Pentagonal, disc moderate.
Pavzocoms.—No dise, avenues very shallow.

It is probable that our species, when opportunity can be had for a diiééf‘
comparison with British' specimens, will be found congeneric. The following -
is the arrangement I propose for the present :— ‘ C

PALEASTERINA STELLATA.

Description—DPentagonal ; disc extending half the length of the rays; am
lacral grooves narrow and deep, bordered on each side by a row of small ne;
square plates which extends to the ends of the rays ; asecond row outside of th
extends nearly to the end; the remaining space in the angles between.the rays
outside of the two rows of marginal plates, is filled with numerous smaller plates. .-
Length of rays measured along the ambulacral grooves, three lines; number,of -
- marginal plates on each side of groove, sixteen; the rays terminate in a round -
point and rapidly enlarge, so that at one-half their length their breadth'is -
one and a-half lines; the argles between the rays are broadly rounded. -
Locality and Formation~Trenton limestone, City of Ottawa. o
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~ PALEASTERINA RIGIDUS.

Description.—This species has much the aspect of an Astv-opcbten 3 the diameter‘ y a
is scarcely two inches; the width of the disc being half-an inch, and-of the ~ '

rays at their base about three lines; the grooves are deep and margined by two

rows of quadrate somewhat. convex plates, the outer row forming a:continuous - -

‘cwrved margin in the angles between the rays. LT e i
In the disc there is a V shaped assemblage of smaller plates between the

two marginal rows ; there are seven plates to two lines in length of the ambulacral

row, and five in the same distance of the outer row at the base of the ray; = =~

towards the extremities they become smaller ;. there are five rays.
- Loculity and Formation—Trenton limestone. City of Ottawa.

PALZASTERINA RUGOSUS.

Description—Two inches in diameter, rays five, acute at their apices and rapidly -
enlarging to a breadth of four lines ab the dise, which is eight lines in width.
‘The specimen shews the upper side of the fossil only; some of the plates are
absent from the centre of the disc, but those which remain are very prominent
in their centres and roughly ornamented by four or five deep crenulations or fur-

“rows from near the centre to the edges, producing a star-like appearance resem-
lo‘ling1 a half-worn plate of Glyprocrinus decadactylus; their diameter is from one to
two lines. o ‘ ‘ B Lo Co BRI

~ The rays are composed (at least the backs and sides of them) of four rows of

- plates which are so'very prominent that they appear to be almost globular, and
even pointed in their centres, the central rows are the smallest; the first foar
plates of the outerrow occupy three lines in length, and of the inner rows nearly
as much. Towards the point of the arm all diminish rapidly in size. - ‘

Beneath the outer rows two others can be seen which are probably the outer “‘

marginal plates of the under side, corresponding to those of P. rigidus.

Locality and Formation.—Hudson River Group. Charleton Point, A‘ntiéos‘t‘i.‘ S

Collected by J. Richardson.

PALZEASTER PULCHELLUS.

Description.—Diameter two inches and one-fourth ; fays ‘sub-cyl‘indrical‘,‘ two .
and a-half lines in width at the base, with a length of one inch; disc three and. = =

a-half lines in diameter ; grooves narrow, bordered throughout, by narrow oblong |
plates, nine in the length of two lines; the length of these platesin a direction
transverse to the rays is about one line; near the disc there appears to be but
- one row of marginal plates. Lo .
" Locality and Formanion.—Trenton limestone. . City of Ottawa.

- PALEOCOMA SPINOSA.

. Description.—About seven lines in diameter; rays five, linear-lanceolate ; one

line in width at base, flexible, covered with numerous small spines; no disc. /. -
- Locality and Formation.—Trenton limestone.  Falls of Montmorency. ' =~ ' . . =

e
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PALZEOCOMA CYLINDRICA.

- Deseription—One inch and a-half in diameter; rays five, covered with spines,
‘sub-cylindrical, regularly rounded on the upper side, flattened on the lower,
about one line in width at base, and regularly tapering to an acute point. . .

This species and the preceding appear to be somewhat common; most of the
specimens have their rays variously curved, shewing that they were extremely
flexible. o S ‘ ‘ : o

Locality and Formation.—Trenton limestone. Ottawa.

Genus CYCLASTER.

Generic characters—Body sessile, cireular, discoid, covered with numerous
irregularly polygonal plates; mouth large, sub-pentagonal; five ambulacral -
“areas, each composed of two series of oblong plates, and having two rows of
large pores which penetrate to the interior. ‘ o AT
This genus was discovered about thirty yearsago, by Dr. Bigsby, in the Trenton
limestone, at the Chaudiere Falls, in the vicinity of the present City of Ottawa;
the specimen then procured was described and figured without a name, by Mr,
G B. Sowerby, in the second volume of Zoological Jouwrnal, in 1847. Another
“species was discovered by Mr. Gibbs, of the Geological Survey of England,
near Ysptty Ivan, in North Wales, in 'a mass of schistose rocks, in &

quarry associated with the Bala limestone; in 1848, Professor E. Forbes.
described this latter species in the Memoirs of the Geological Survey of Great -
Britain, in his magnificent paper on the Cystidea. He placed it in Vanuxem’s.
genus, Agelacrinites, with specific name of Buckianus. L
In 1853, while collecting fossils at Ottawa, I found several specimens of Dr.
Bigsby’s species, and ascertained that the rays supposed to be grooves for the
reception of arms are in fact true ambulacra. This fact I communicated to the. .
- Canadian Institute, in 1854, in a paper on the cystidea, published in the June =
number of the Journal of the Society of that year. It is scarcely necessary. to
add that it is not a cystidean, and that in all probability neither Agelacrintes
of Vanuxem, nor Hemicystites of Hall, should be placed in that order. They are. .
low forims of Asterinde. ‘ o f

CrorasTer Brespyr. ‘ AR

Description.—~The body of this species is circular, about one inch and a-half
across, and half aninch in height in the centre; It is covered with numerous
smaull plates of various sizes, and except in the ambulacral areas, disposed without
order; the mouth, situated in the centre of the upper side, is about two lines
in diameter, and apparently five-sided ; the other aperture between the ‘rays.
consist of a space covered with plates much smaller than the average size; these: -
form a small elevation, which is imperfect in all the specimens I have seen, but -
enough remains to render it almost certain that there was an aperture of somi

~kind in this place. | . : ‘ S

The ambulacral arcas are five in number, radiating from the mouth, precisel

‘like those of a'common star-fish, and composed of two series of -oblong pla
which alternate with each other in the centre of the farrow ; there are about tel
of these plates to five linesin length, on each side of the ambulacrum. The pore
pass between the plates, one being situated between each two. = The ambul
166 ‘ S )
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e three lines wide at the mouth and about an. mch and a—ha,]f in Ien«rth in full

grown specimens, As they recede from the centre they curve: 1ound towards

the right in some specimens, and towards the left in others.

The mouth appears to be composed of ten plates; five of these' are at the
‘ends’ of the ambulacra, and the other five: placed in the angles between  the
~ambulacra.  In some of the specimens the plates ate all smooth in othels
govered with small tubercles. ‘ :

The general aspect of this remarkable fossﬂ is well e‘{plessed by M. Sowelby, ‘
who compares it to a star-fish lying upon an Echinus; it is not quite certain
that the animal was permanently attached to the bottom.  All that I have col- .
lected were seated upon the rock with the mouth upwards, and apparently some-
what fluttened by pressure. It is probable that when perfect they were more
globular than they are at present; one specimen is detached and shews that the
1lat0b covered the whole of the under surface, except a small space in the centre -
which appears to be without plates; perhaps this was the point of attachment; I
sce o evidence of a column. ~ As this species has not yet received a name, I bcw
to propose .that of its discoverer, Dr. Bigsby, one of the most able of the ﬁ1.~>t
‘o\plom\s of the geology of this country.

Loculity Y and Formutw/z.-——-Tlenton ]nnebtonc. Clty of Ottawa.

AGDLACRINII‘ES DICI\SO\II.

Description.—Of this species we have only a fragment, consisting of one per-
fect ray and two of the interradial spaces; but as ST have seen other specimens,
T am able to state that the diameter is from three-fourths of an inch to oue inch;
the rays, are five in number, and constructed upon a plan very different [rom
those of Cycluster Bigsbyi, being bordered by two rows of marginal plates, which
vise from the surface and arch over the areas; the upper ends of the plates
on one side mieet those of the opposite side, in a line over the centre, thus form-

ing for each ray a sort of covered way; the spaces between the rays are paved -

with numerous flat sub-imbricating plates. The specimen does not shew the
central or any other aperture, it is qulte flat, and appears to have been firmly
aftached.  The width of the ray is nearly two lines at its 0110111, and it tapers
gnadually to a point at the distance of five lines. -

Like those of C. Bigsbyi, the rays of this species are curved; there are five
marginal plates in two lmes, and their height is nearly one line; I beg to dedi- -
mtu this remarkable species to Andrew D1ckson, Esq.; of ngston, C W., one’
of the best workers in the field of O’madmn geology, ‘

: Sub—lcingdom, MOLLUSCA; 'Order, BRACHIOPODA.
Genus PENTAMERUS (Sowerby).
PD‘\ITA‘MERUS REVERSUS.

Description.—Orbicular, tmnsvm sely clh‘ptlcal ; dorsal valve the larger, e\ceed-‘
ingly convex, with an elevated broadly rounded, very tumid umbo ; beak small,

incurved within that of the. vcntlal valve ;. broad, slightly elevated mesial fold‘;
occupied by four or five rounded or obtusely angular udfres, which disappear at™ -

about two-thirds of the length from the base to the top of the umbo ; four or five

similar shovt ndweq on. emch gide. Ventral valve, shorter, and- only one-half or

one-thud the depth of thc dorsa] valve ;8 broad shallow, mesml deplessmn ) .

ST X 4
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extends two-thirds the length, and is continued below under the base or fr
80 as to produce a deep oblong sinus in the margin of the dorsal valve ; thre
four obscure fclds in the mesial sinus, and four or five short ones on each side;
the number being variable on both valves. The small acute beak is without an -
umbo, and is not at all incurved, but rather slopes outward, exhibiting what
- appears to be a small cardinal area on each side. =~ = AT
~ Width of full-grown specimen, thirteen lines ; height, eleven lines; depth, nine
lines.  The umbo of the dorsal valve is nemly a line higher than the beak of -
- the ventral. The young specimens are much flatter than the full grown ones, the
valves nearly equal, and the surface nearly smooth. = = ‘ St
This species is somewhat like P. Sicberi (v. Buch), but is distinguished easily
by the reversal of the valves, the dorsal being the larger. e T
Locality and Formation.—Middle Silurian. Junction Cliff, Anticosti..
Collector~J. Richardson. S C - -

PENTAMERUS BARRANDI. |

Description.—Elongate, oval, narrowed above, rounded below; dorsal valye, .
the shorter, depressed convex, most projecting at one-sixth the length from. the
beak, which is strongly incurved under that of the ventral valve; a barely per- -
ceptible mesial sinus; in the lower one-third, some very obscure flattened radiating
ridges ; ventral valve very convex, with a high and very conspicuous umbo, beak
incurved down to the umbo of the dorsal valve; a slight mesial fold which
continues all the way to the beak, and is bordered on each side in its passage over
th: umbo by an obscure shallow furrow ; about sixteen scarcely visible broad
rounded radiating ridges. Length one inch and three-quarters, width one inch -
and a-quarter, depth one inch ; the width is variable. ‘ L

Locality and Formation—Middle Silurian. Becscie. River Bay in vast abuu-
dance. ‘ o ‘ i
Collector—J . Richardson.

Genus OrTHIS, (Dalman.)
ORTHIS GIBBOSA.

Description.—About the size and shape of Orthis testudinaria, but with both -
valves convex; greatest width at the centre or a little in front of the centre of .
the length ; above which the sides are somewhat straight and converging to the
extremities of the hinge line, the latter about one-sixth shorter than the greatest .
width ; the front margin very broadly rounded ; almost straight or even slightly
sinuated in some specimens, for one-third of the width in the centre; front
angles well rounded; the ventral valve is depressed, pyramidal, most elevated -
at about one line from the beak, which is small, pointed, and but slightly incurv-.
ed; a broad, shallow, mesial depression occupies the front of this valve, b

~ disappears usually at one-half the distance to the beak ; cardinal area triangul
at the base, nearly at rizht angles to the plane of the margin, but curved over:
above, owing to the back ward projection of the beak. Dorsal valve exceedingly:
‘convex in most specimens; greatest elevation about the centre, offen a barely
- perceptible broad mesial clevation towards the front ; cardinal area small; lyin
in the plane of the margin; beak very small and scarcely projecting from 't
upper edge of the area; the whole surface is covered with fine strize which
about twice sub-divided ; the cast of the interior of the ventral valve shews' th:
the muscular impressions were bordered by strong lamiellee extending downwar
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glightly converging at three hnes from the beak ina spemmen elght hnes w1de o

. they were separated by a median ridge with a. ‘broad base and sharp edge; wxdth - :

of large specimen eight lines ; length six lines and a-half. e
Localzty and Formation. —Black River limestone. La Petite Chaudlére Rapxds, i

Ottawa River. = - , ‘
Collector—E. B.

ORTHIS LAURENTINA

Descmpnon -—Seml-elhp’acal bxoader than long, in the propmtlon of about‘ R

 seven to. five; hinge line straight, slightly exceedmg the width of the shell;

the dorsal: valve nearly flat, very slightly convex, the most elevated. pomt Lo
being at the minute beak, a perceptible depréssion along the centre; cardinal =

area. low, triangular, mchnmg forward at an angle of 100° or a little more;

foramen partly closed above. Ventral valve convex, most elevated at one-third -
from the beak, which is small, ‘pointed and slightly incurved ; cardinal area large, . .

triangular, somewhat concave, owing to the incurvation of the beak ; foramen nar-
row, extending to the beak, but closed by a convex seml-cyhndncal deltidium,

except a small triangular space at the hinge line; the surface covered with -

ahout twenty-three thick, sub-angular, prominent, radiating ridges which gradu-
ally enlarge from the beak to the base, separated by the same number of
sulei equ% to the ridges in breadth and depth. Some of the specimens
are obscurely  sub- quadlanoular Breadth of large specimen seven lines;

length five lines; resembles ‘Orthis tricenaria, but rs smaller and has not the‘

open foramen of that species.
Locality and Formation.—Middle Sﬂunan J unctmn Chiff, Antlcos‘m.
Collector —-—J Rlchardson ‘

‘ 0)der GASTEROPODA.
Gcnus MURCHIbONIA, (d Arch & de Vern)

MURCHISONIA GIGANTEA.

Descmptwn ——-Very elongate, acutely conical; whorls about ten, ventncose, L

and with indications on the cast of an obtuse angulation or spiral band:

Apical angle 20°; 1ength nine inches; breadth of last whorl, which however ==

- is proportionally broader than the others, two inches and a—half Some . of the

fragments shew the obtuse rounded angulation in the centre of the whorl very '

distinctly, and also a very shallow concave spiral band above and anothér
- below. These latter appearances are however barely perceptlble, and may - °
* not exist in perfect specimens. S

- Loculity and Formation—Middle Sﬁunan Pnnsta Bay, Antmostl.

Collector —J. Rlchardson ‘

MURCHISONIA TERETIFORMIS

Desmptzon -—~Elongate, comca] whoxls about ten, ventncose, regularly con-“

‘vex, apical angle 279, length six mches

This species: dlﬁ'ers from the M. gigantea in bemg more obtusely camca] "1 .

" and in the absence of the angulation on the whorls. D
Locality and Formation. --—Lower Sﬂunan Charleton Pomt, Anhcostl.‘ N (‘ o
- Collector ~J. Rlchardson ‘ e
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MURCHISONIA RUGOSA.

Description.—Very clongate, subulate ; apical angle 159, whorls ten or twelve,
regularly convex; swfuce marked with ccarse strie which cross the whorls
with a broad rounded undulation backwards, most pronounced in the upper
two-thirds of the whorls; length seven inches, This species tapers more "gra:
dually than either of the preceding. There are some traces of numerous rounded-
ridges ascending the whorls spirally, and also of au angulation bencath the suture,
Of the surface markings ouly a few are preserved on a single specimen, upon
two of the whorls near the aperture. ‘

Locality and Formuetion~XLower Silurian, English Head, Anticosti.

- Collector.—J. Richardson. ‘

MURCHISONTA MULTIVOLVIS.

Description.—Elongate, acutely conical, apical angle 179, whorls twelve to
lifteen, veutricose iu their lower onc-third ouly, above which they taper with a
flat or slightly concave surface to the suture, elose to which there is an an-
- gulation. "The strize, after leaving the suture above, turn back at an angle of
452, and cross the flag upper two-thirds of the whorls'in a straight line, or with.
a very slight sigmoid cuwvature until they at leng!h sweep with a short rounded
carve over the lower projecting part of the whorl, when they turn forward to.
the suture below. Leugth, three inches ; breadth of last whorl eleven lines.

Locality and Formation—~Lower Silurian. South-west of West-end light-
house, Auticosti. - ‘ C : o

Collector~—J. Richardson.

MURCHISONIA MODESTA.

Deseription.—Conical, apical angle about 50°; whorls, five, with a rounded -
angular caring on the cast of the interior, situated a little above the centre,a’
second inconspicuous keel close to the suture, between which and the outer cen-"
tral caring, the whorl is lightly concave; below the centre of the whorl thers
(is at first a harely perceptible concave band, one line and a-half wide. *Length. -
from eight lines to oune inch, two lines; breadth of last whorl in one speci- .
men, one inch ; length, nine lines. L : ‘ S
M. bicincta (Hall), has an apical angle of 57°, and the upper carina distant.
from the suture. The proportions of this fossil, and the above deseription
are very near those of M. cuncellutule (MceCoy, British Palaozoic fossils, page:
244); but there the upper carina is more prominent than in this species, and the "
whorls more convex on the outside and below. T'lere are other specimens with -
the whorls more angulur, from the same locality (English Head), associated
with these, which for the present T have referred to M. cancellwula. o

There are others from Pauquette’s rapids closely reserbling these; but the
perfect shell shows a slightly prominent earina about half-way between the -
suture and the outer margin, which is visible on the cast, while in this species
in the same place there is a perceptible concavity. ‘ .
 Locality arnd Formation. — Lower Silurian. English Head, Anticosti.

Collector—J. Richardson. ‘ I ‘

-0
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MURCHISONIA VARIANS.

Description—Obtusely . conical ; apical angle about 58° ; volutions five; a

broad band on the outer margin of the body-whorl with three obtuse carinz;the
upper one strongest, the central somewhat less, and the lower the least ;. a fourth .

carina at the suture, hetween which and the upper marginal one the whorl is
concave; the upper whorls show but one rounded keel in the centre, the
- lower two of the body-whorl having disappeared or become obsolete. Length
six lines, of which the body-whorl occupies one-half nearly. DBreadth at base,
five lines and a-half. ‘ ‘ 5 . ‘
Locality and Formation. — Lower Silurian. English Head, Anticosti.
- Collector.—J . Richardson. ‘ - B

MURCHISONIA TURRICULA.

Description.—Small, conical; apical angle about 420 ; whorls three or four, a
very thick and projecting carina about the centre of the whorls; below, a
broad flat keel, rounded on its lower side by a much smaller sharp carinaj;
another on the upper part of the whorl, close to the suture, of a square step-
like ‘form, strongly marked with rather coarse strize which curve sharply

hackward and then descend the vertical side with a curve forward ; umbilicus -

apparently small ; length five and a-half lines; breadth at aperture five lines.

This species is remarkable for the prominence of the central carina, and the

nearly rectangular strongly striated band at the suture. The specimens exa-

mined are imperfect. ‘ o ‘ o ‘
Loculity and Formation.—Middle Silurian. The Jumpers, Anticosti.

. Collector—J. Richardson. o . ‘

MURCHISONIA PAPILLOSA.
. Description.—Obliquely conical; apical angle about 750; whorls four; a

broad concave vertical band truncating the outside, upon the upper angle of
which is the narrow spiral band proceeding fromthe slit in the aperture. Lower

side of the body-whorl, ventricose ; upper side scarcely concave, until near the  °

suture, which is followed by a spiral sub-muricated band of short radiating ridges;
whole surface covered with small tuberculous points, about the tenth of a line
in diameter ; these are arranged in rows which seem to mark out the direction

of the striee ; in ascending from the place of the umbilicus, their course isnearly -~

~vertical until they reach the lower carina ;in crossing the broad spiral band they

curve very slightly forward, in the narrow band backward, and theunce on the o

upper surface of the whorl, forward to the suture; both of the spiral bands are

bordered by sharp keels, of which there are three, one on the upper side of the .

narrow band, one on the lower edge of the broad band, and oneé which

separates the two. There is no umbilicus, it being concealed by thefolding ones * - -
of the inner lip. Length of most perfect specimens, nine lines; width of &

hase seven lines and a-half; of the larger band at the aperture, one line and.
a-half; of the small band, one-third of a line ; depth of respiratory slit, one line

Locality and Formation.~—Middle Silurian, one mile east of Junction Clff, =
Anticosti, : . o C
Collector.—J. Richardson. : ‘

and a-half ; closely related to P. Bultica, Murch, and de Vern. Geol. Russia, Plate E
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PLEUROTOMARIA SUPRACINGULATA.

Duscription—Obtusely  conical or lenticular; apical angle 105° ; height about. .
two-thirds the width; whorls four, angulated and keeled on their upper outer -
margin, their sides vertical, their upper surfaces gently convex from the distirict
suture half-way to the margin, and then scarcely concave to the spiral band;
" ‘lower side of the body-whorl convex; the spiral band narrow, and lying wholly
on the upper side of the whorl, where it forms a border along the margin .
following all the whorls to the apex; umbilicus large; width one inch and”4-

es; width of umbilicus at centre of body-whorl three
: R

‘quarter; height ten lines;
lines and a-half ; width of band on last'whorl about half-a line. sl
‘ The most striking character is the position of the band upon the upper surface
~of the whorls. In P. rotuloides (Haﬁ), it is about the same size, but forms a
- narrow vertical truncation of the edge of the whorl, while in this species it lies
in the plaue of the upper surface. The cast somewhat resembles P. lenticularis,
‘Hall, but differs in having an obtusely rounded margin, and in the whorls being .
distinctly truncated one above the other. The specimen examined retains a
* large portion of the shell, and yet the strie are not sufficiently distinct to be
noticed., ~ o ‘ o X
Locality and Formation.—Trenton limestone. East side of St. Joseph’s Island,
Lake Huron. - . o u ‘ - e
Collector—A. Murray.

'PLEURATOMARIA THALIA.

Description.—Small, obtusely conical, oblique ; apical angle 740 ; whorls three;.
body-whotl with a sharp keel close to the suture, another half-way to the outer:
upper margin, where there is a' third which is perceptibly stronger than the.
others ; below this is the marginal band, bordered on 1ts under side by a fourth
sharp keel ; three others equally sharp and prominent follow between the fourth
and the umbilicus, and it is probable that as the shell became larger, still others -
were developed below; of these seven keels, the first, sixth and seventh are.
concealed within the spire after the first turn from the aperture; the second
‘and fifth are lost in the next whorl ; the striee are fine but well exhibited, their
course is nearly directly across the whorl, but with . slight curvature back-
‘wards, commencing from the suture, and most extended on the outer mar, in;
length four lines, breadth about four, width of marginal band half-a line, of the .
first band rather more than half a line ; those on the under side of:the whorl are.
‘a little nearer together than those above. All the bands are concave, and the .
“different keels are prominent ; the umbilicus appears to be small. R

The surface markings of thislittle shell are very similar to those of Evomphatus.
funatus, as figured and described by authors. In the only specimen examinéd’
the aperture is imperfect, and the umbilicus filled with limestone. The surface
'is well preserved on two of the whorls, and in none of the spiral bands dothe
strice make the sharp backward curve which marks the band proceeding from -
'the slit in the lip of Murchisonia or Pleurotomaria. On the contrary they are go
‘uniformly direct in all the furrows that no particular one can be singled out by
the character of its strize as the respiratory band. ‘ . o

Locality and Formation~Middle Silurian, one mile east of Junction Cliff
Anticosti. L ‘ o L
“ Collector—J. Richardson.

S,
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PLEUROTOMARIA CIRCE.

- Dcscrz'ptz'on.-—()btusqu conical ; apical anglée 720 ; whorls four ; upper surface
slightly convex near the suture, and concave towards the margin, which in the -

cast presents a prominent somewhat sharply rounded angle; lower side slightly
convex; a barely perceptible concavity just below the angle inclining inward;
lower or exterior side of body-whorl very ventricose ; umbilicus small ; height
“one inch ; width of base at the aperture ten lines; the body-whorl which is
large, occupies one-half the length. The specimen is a cast, and does not
show the surface markings. o o o
Locality and Formation.— Lower Silurian. English Head, Anticosti.
" Colleetor~—~J . Richardson. : o ‘

Genus CYCLONEMA, (Hall.)

- CYCLONEMA PERCINGULATA.
" Compare C. sulcata, (Hall) P‘al.‘ N. Y., Vol. 2, page 348.

Description—Obtusely conical ; apical angle about 83°.; whorls three,
ventricose, most acutely rounded and projecting at about one-third their height;
surface with numerous conspicuous ridges, following the whorls spirally from the
aperture to the apex, seven in three lines on the lower part of the body-whorl,
‘more distant above ; separated by shallow concave spaces in which are some-
times seen intermediate smaller parallel ridges ; usually but one of the smaller
half-way between each two of the larger; the latter when examined with a
magnifier, shew ‘a rather sharp edge imbricating towards the apex like the crest
of a wave ; whorls crossed by broad obscure rounded undulations or ridges from
one to two lines apart, which incline backwards from the suture, at an angle of
about 45° with the longitudinal axis of the shell; whole surface also can-

~cellated with fine barely visible strize, one set of ‘which is in the direction of
the large spiral striee, and the other transverse, following the curves of the
undulations. Height, one inch; breadth, ten lines; perhaps identical with C.

sulcata. above mentioned, but appears to be larger and proportionally more ‘

depressed. . : o ‘ - ‘
Locality and Formation~Upper Silurian, South-west Point, Anticosti. Niagara
and Clinton Groups. ‘ ‘ ‘ A
Collecior ~—J. Richardson. o ‘ . R
- There is a variety with the apical angle a little more obtuse, having all
above the body-whorl trochiform, and the spire acutely Yointed. In the speci-
- mens upon which the species is founded the whorls are all :

ventricose; somewhat -

- depressed on the upper side, and the suture distinct, but in the variety they
are flattened above, and the suture not so deeply distinguished in the plane - -

sloping sides. In any other respect however there is no difference between the
specimens sufficient to separate the species. = S RN

. CYCLQﬁEMA “VA‘RIA}‘TS. | )

Description—Qvate, sub-spherical ; whorls three’,: ObAIivq‘u‘e,‘ ‘rap“i‘dly“ enl‘é,i'g‘iﬁh‘g‘ o
- from the apex; body-whorl very large, the two-above small and somewhat
. depressed, all of them ventricose ; ‘somewhat\obséurely: exhibiting a broadly_ L
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rounded angle along the centre ; often regularly rounded ; suture canaliculated ;
“apical angle about 1000 ; surface reticulated by very fine flexuous transverse
aud longitudinal striee, the latter being usually the more distinct, the former.”
sometimes absent or obsolete. On many specimens the body-whorl near the
aperture is crossed by rough imbricating lines of growth which are often
undulated backwards about the centre, like those of a Murchisonia or Pleuroto-
maria ; wnbilicussmall ; height of alarge specimen thirteen lines, breadth twelve
lines. The forms above indicated might be regarded as constituting two species;.

a large number, however, of very good specimens of all sizes, which were pro-
“cured from the same mass of rock in Anticosti, show that the differences gradu- *
ally fade in a series, so that no line of demarcation can he drawn. Although
from the character of the striation in some instances, a slit or notch in the margii

of the lip might be expected, yet none appears in specimens which are cer-
tainly perfect. The species is' much larger and more ventricose on the body-
whorl than C. cancellatw (Hull)y move depressed than C. wentricosa, and more ele-
vated than Platyostomae Niagarensis. S ‘

Locality and Formation—Middle Silurian, South-west Point, Anticosti.
+ Collector.—J . Richardson. ‘ ‘ ‘ ‘

 SUBULITES RICHARDSONI.

Description.—TElongate cylindrical, fusiform, acutely pointed ; length five inches;
diameter at the posterior part of aperture one inch and a-quarter; whorls five,
flat ; suture obsolete ; aperture very long and narrow. o
- This species has much the aspect of Subulites elongata, (Emmons) but is -
proportionally onc-half thicker, and is upon the whole a larger species. Perhaps
these fossils should be added to the genus Mucrocheilus (Philips). ‘ “

Locality and Formation—~Lower Silurian, Charleton Point. I beg to dedicate

this species to Mr. James Richardson, of the Geological Survey of Canada, a
most indefatigable and successful explorer and collector. ‘

- Class CepHALAPODA, (Cuvier.)
Order TETR.-\BRANCI&IA”I‘A, (Owén.)
Glenus NAUTILUS, (Gualtieri.)
NAUTILUS HERCULES.

- Description.—Sub-orbicular, whorls about two, umbilicus wide, shewing the
spire ; section of shell transversely elliptical or sub-triangular; diameters as
four to six; dovsal aspect broad and but very moderately convex, sides rounded,
most prominent on the outer edge, thence descending with a convex slope into.
the umbilicus; septa simple, two to one inch of the dorsal circumference near the
external ¢chamber, more approximate near the apex ; siphuncle? =~~~ .=

This fine large species may be readily recognised by the great breadth and:
comparative flatness or gentle convexity of the dorsal side. The specimen exam:
ined is six inches and a-half in diameter, measured from the mouth across to: th
opposite side. The width of the aperture is four inches and four lines ; the dep
OF the chamber of habitation is five inches on the outside, and about two an

- a-half on the inside next to the penultimate whorl of the spire ; the shell tapér
~at the rate of about one line and a-half to the inch. .
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In the only specimen collected the cavities of the iim‘b‘iliclis‘ and ‘also that of |
the aperture, are still partially filled with the matrix, and all the characters '

cannot therelore be ascertained. ‘ o N
Loculity and Formation.—Lower Silurian, Charleton Point, Anticosti. -
Collector—J . Richardson. ‘ ‘ ‘ ‘

Genus GYROCERAS, (Meyer.) -
G-YROCERAS (LITUITES) MAGNIFICUM.

" Description.—Shell extremely elongated; discoidal, spire about eight inches”
in diameter, the prodnced free extremity at least twenty inches in length in the
full-grown individuals; whorls about three, scarcely contiguous, more nearly
so in_some specimens thau in others; section of the tube semi-elliptical towards
the aperture, and semi-circular near the apex; dorsal aspect or outside of the
shell nearly flat, while the inside is convex; septa distant about five lines,
measured on the centre of the dovsal aspect, in-crossing which they make u
decp undulation towards thie apex; siphuncle situated a little to the right and
below the centre of the tube, one line in diameter in its passage through the
sepbum, dilated in the chambers so as to constitute elongate oval expansions
two lines and a-half in dinmeter. =~ o ‘ ‘ o
The specimens of this extraordinary fossil are in a bad state of preservation,
and it cannot thus be shewn that they possess all the generic characters of Gyq-
oceras. - The genus as defined by Burrande, Koninck and others, consists of shells
spirally inrolled in the same plane at their smaller extremities, the whorls not
being in contact, while the large open end of the tube. after leaving the spire,
isproduced to a greater or less distance and more or less cwved. The section,
according to Koninek is either oval or angular; M. Barrande has ascertained
‘that the mouth is “neither round nor elliptical, as in other allied forms, but
half closed by a bending back of the shell on itself.”  (Quarterly Journal of the
feological Society, vol. 10, Translations and Notices, page 23.) The mouth has
not been seeh in the species above described, and the whorls, although separate,
are so much approximated to cach other, that should it hereafter be discovered
that the mouth has not the forin peculiar to Gyroceras, it may be necessary to
classify the species as a Latuites. : ‘ o
In one specimen the breadth of the flat dorsal side is two inches and four -
lines, in another the length of the free portion of the shell is twenty-one inches,
and it is yet imperfect ; the diameter of the spire of a third specimen is six inches,
and of a tourth eight inches; the produced portion is not straight but gently
curved in the same direction and plane as the spire. ‘ 3
Locality and Formation.—Lower Silurian, near the South-west end Light-
house, Anticosti. ‘ ‘ ‘
Collector.—J. Richardson.

G'YROCERAS (LITUITES) VAGRANS.

 Description—Shell elongated, tapering at the rate of nearly two lines to the "' |
inch ; laterally compressed, section elliptical, dorso-ventral diameter greater than =
 the lateral, apparently in the proportion of twelve to eight; about seven inches = .
of the apical extremity of the shell spirally inrolled so as to form two whorls not
in contact, the interior one of which is one inch in diameter, and the ‘exterior
three inches; septa convex, distant one line and a-half at’a dorso-ventral diameter

of one inch.
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‘The specimen exhibits an artificial polished section passing through the central
plane of the whorls, shewing clearly the construction of the tube to the apex):
where it has a diameter of only one line; some of the septa and almost one-half -
of the transverse section, but neither the siphuncle, the character of the surface,

‘nor the length of the produced oral. extremity is indicated ; several specimens -
still lying imbedded in the rock which are known to me, are in my opinion of this:
‘species, and if so, then the free portion was gently curved, and in some indi-
viduals at least six inches in length, thus giving thirteen inches as the total .

“length. "1t is scarcely necessary to observe that from the above materials the

- generic rank of the fragment cannot be determined with the certainty desirable;

the tube is too much curwed to come within the definition of Cyrtoceras, the
whorls too widely separated for Nuwtilus or Laituites, and yet, without a view
“of the aperture we cannot say positively that it is a Gyroceras. . L
Formation.—Black River limestone. ‘ o ‘ L
Localities—La Petite Chaudiére Rapids, Ottawa River, and in the out-crop of
the Black River limestone, near Mile End, St. Lawrence Strect, Montreal. ~ . .

G-YROCERAS (LITUITES) AMERICANUM.

Description.—Tube long, slender, gradually tapering ; section semi-elliptical; -
dorsal aspect nearly flat; side and ventral aspect convex, and ornamented. -
‘with prominent annulations, which, in leaving the lateral angles, are at first:
“deflected towards the aperture at a sharp angle, and then curved towards the
~ apex, crossing the ventral side nearly at right angles to the length, or with but a-
slight undulation towards the apex. These annulations are upon the average five -
lines and a-half distant, from the summit of one ridge to that of the next, the
intervening spaces being regularly convex ; the surface is further marked by
‘coarse strie following the curves of the lateral and dorsal annulations ; on the flat
dorsal surface, where these latter do not appear, the strize curve in the direction
of the smaller extremity of the fossil. The dorso-ventral and lateral diameters
appear to be about equal in the fragments examined, which are however some- |
what distorted ; the siphuncle is small and slightly eccentric, being nearest the
dorsal aspect ; the septa are convex and distant four lines. Ly

" The length of the longest fragment measured along the outside curve is twelye -
“inches, its greatest diameter one inch and a-half and the least one inch, thus:
‘tapering at the rate of about half-a-line to the inch; at least one-third of ‘the.

outer whorl remains, and shewsby its curvature that the diameter of the discoidal

spire was four inches and a-half nearly: o i

This species is closely allied to Lituites giganteus, Sowerby, but differs in its.
more round dorsal aspect, and in the annulations being extended quite across..:

- Locality and Formation. — Upper Silurian, Port Daniel, Gaspé. R

Collector—Sir W. E. Logan. ‘ ‘

y

Genus ASCOCERAS, (Barrande.)
- AscocErAS CANADENSE.

Description.—The only specimen yet collected of this species consists of

lower half, in a very perfect state of preservation, but totally denuded of -

external shell; it shews that from the centre or below that level, wher

“'septum of the last chamber crosses the body, the form was ventricose or broad

“oval, widest at about one-third the distance from the upper septum to the,

and thence decreasing with an elliptical outline to the rounded bottom::
| ‘ ‘ 178



20 Victoria. =

transverse section across the broadest part is sul‘)-élliptica‘l,‘i‘ihe ba‘(‘:k‘beihg‘r‘mich‘ .

flatter than the ventral side ; a side view shews the outline of the ventral aspect -

much more prominent and regularly ventricose than the dorsal ; measured from

the base to the line of the upper septum, the length of the lower part of the . .

fossil is two inches and two lines; the width at three-fourths of an inch below -
the upper septum is one inch and eleven lines; the depth or diameter through,
from the most prominent point of the ventral to the dorsal side, is one inch eight -
lines. There are only three air chambers in this species, the edges of the =

‘septa between which cross the back at about one-third of an inch from the -

base, girding a little more than one-third of the circumference of the fossil at
~ that place; they then twrn a short rounded angle and ascend the sides, and
‘turning again cross the ventral aspect at the following levels: the upper septum -
two inches and two lines from the base, the second two lines below the upper,
and the third six lines below the second. In crossing the ventral side the
course is ab right angles to thelongitudinal axis of the fossil, and the upper two
occupy more than one-half the circumference, the lower less than one half..
 Where they cross the back, the edges JF the three septa are much approximated,
scarcely one-fifth of a line distant from each other; but after turning the angles
near the base on either side they diverge from each other in ascending, so that
the upper angle made by the first is three lines outside that made by the second,

‘which latter 1s again six lines outside of that made by the third. In ascending =

they at first curve backwards, and, in the upper part of their course, as they
approach the upper angles, they are arched geutly forward. The siphuncle is
small and situated one line from the centre of the base towards the dorsal
side. o o o ‘ ‘
Locality and Formation.— Lower Silurian, English Head, Anticosti.
Collector—J . Richardson. . o

' GOMPHOCERAS SUBGRACILE.

Description—Moderately ventricose, greatest thickness at about mid-length ;
section elliptical, diameters about as 17 to 15, dorsal outline much curved from
the aperture to the apex, ventral side moderately arched, nearly straight; septa -
convex, two lines and one-third distant length about; three inches, diameters

in the middle seventeen and fifteen lines ; depth of chamber of habitation, which :

is much contracted at the aperture, one inch and two lines, o
The general form of this species is very like that of Oncoceras constrictum, (Hall) |

but the oral extremity is more rounded, and although the shell of the specimen =
examined has completely disappeared yet there is sufficient evidence that the

aperture was lobed like that of a Gomphoce ras or Phragmoceras ; in Oncoceras it is
oval. L o e ‘ ‘ o
Locality and Formation.—Upper Silurian, Port Daniel, Gaspé.
Collector—Sir W. E. Logan. L

GOMPHOCERAS OBESUM.

Desdiption.——‘Se‘ction eﬂiptical 5 do‘r‘so—Veﬁtr@l g‘reater“ than the la,tefal 'aia.‘-‘

meter in the proportion of five to four; general form'compressed, ventricose, . -

turbinate ; septa convex, about three lines distant; length about four inches;

depth of chamber . of habitation one . inch; greatest diameter (at the second and =

- third chamber) two inches and a-half ; lateral diameter at the same place two ..

inches ; above this level the size diminishes to the diameters of one inchand : °

one inch and a-half, which appear to.be the dimensions of the aperture.. Be- -
S M
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- low, tapering ventricosely to a rounded point; neither the siphuncle nor thé cha- -
racter of the surface markings of the shell is indicated by the specimen. .-
The specimen is imperfect at both ends, and it appears also to be ‘slightly
compressed laterally. Sufficient does not appear to decide positively upon ify
“generic place, but it appears to me to be more allied to Gomphoceras than to
Phragmoceras. Viewed laterally, it has a short, stout, somewhat heart-shaped -
form, while looking at the dorsal or ventral aspect, the outline is long, oval, and
most pointed below. . ‘ : o
Locality and Formation.—Lower Silurian, three miles east from Charleton Point,
Anticosti. ‘ o S
Collector—J . Richardson. -

Genus CYR&OCERAS; (Goldfuss.)

CYRTOCERAS SUBTURBINATUM.

- Description—Short and stout, four or five inches in length; about two inches -
in width at the mouth; tapering at the rate of about one line to the inch
from the aperture to the centre of the length, thence rapidly diminishing to -
the apex ; section elliptical ; one specimen broken through at the middle of the
length is one inch nine and a-half lines in the greatest diameter, and one inch
-six lines in the smaller. The specimens are but slightly curved, and the greatest
diameter is transverse to the direction of the curvature; siphuncle near the -
. margin, in the centre of the dorsal aspect; small in its passage through the septa,
but dilated to the diameter of four lines in the upper chambers, apparently
less in the lower; septa but moderately arched, seven or eight to the inch,
This species is allied to C. macrostomum (Hall), but is not so much curved,
and has an elliptical section, the major axis of the ellipse being at a right angle
to the plane of the curvature; C. macrostomum is circular in the section, or if
“elliptical, as appears by one of Professor Hall’s figures, the greater diameter cor-
responds to the shorter in our species. : ‘ ‘ o
The specimens are imperfect at both extremities, and denuded of the shell;
- neither the form of the apex, nor that of the aperture, nor the character of the
surface, has been seen. . y ‘ . .
- Locality and Formation.—Lower Silurian. Mingan Island, near Tower Rock;
South-east side of Large Island of Bayfield’s Chart. D L
Collector—J. Richardson. -

CYRTOCERAS SIMPLEX.

- Description.—S8lightly compressed laterally ; section = oval; dorso-ventral
diameter greater than the lateral in the proportion of eleven to nine nea;rlg;
dorsal aspect obtusely rounded angular ; ventral more obtnsely convex than the -
‘dorsal. Septa ten to the inch, measured on the sides, where they are broadly
but slightly undulated towards the apex; more acutely undulated on the
- dorsal aspect towards the aperture; curvature more than half-a-whorl; depth
of chamber of habitation about equal to the greatest diameter of the aperture;
siphuncle small, dorsal, dilated between the septa. L A

The cast. of the interior shows a shallow concave constriction four lines in-
width, encircling the fossil close to the aperture; the rate - of tapering
about one line to the inch for one-half of the length, but becomes grea
towards the apex. : ‘ ‘ ‘ - o
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 The dorsal curvature for two inches of the larger éiﬁfemifj Ties ﬁeziﬂy‘f ina

segment of the circumference of & circle, of which the radius is one inch eleven

lines,, thence the curve becomes more rapid, until at the length of four and o

a-half inches, the distance between the extremities of the ventral side of a speci~
men (imperfect at the small end) is one inch eight lines. The diameters at
the aperture of this specimen are eleven lines and a-half, and nine lines; at
the small imperfect end, six lines and five lines respectively. The plane of
“the aperture 18 at right angles to the central axis of the fossil. This species -
is' not so much compressed laterally as C. falz, neither is it so rapidly tapering,
nor 80 much curved. o g Co ‘

Locality and Formation.—Black River limestone. Lot N. ‘coxi‘c‘essio‘n‘ A. Nepean. o

Collector~J. Richardson.
CYRTOCERAS FALX.,

Description.—Laterally compressed, section an ellipse somewhat acuminated .
ab either end ; diameters as seven to ten; sides broadly convex; dorsal and
ventral aspects more acutely rounded than the sides; septa much arched in the -
direction from the ventral to' the dorsal aspects; in crossing the latter they are
strongly undulated towards the aperture; siphuncle small, dorsal; general -
- curvature very slight near the oral extremity, but amounting to more than two-
thirds of a whorl in the last two inches in length of the small end.  The speci-
mens examined do not shew the distance of the septa. The surface of the shell
appears to have been striated transversely. A specimen which measures three
~inches in length along the outside curve tapers from ten lines to three in the
dorso-ventral diameter, and from seven and one-third to two and one-third lines
in the lateral diameters. o ‘ ‘ S ‘

Fragments of this species cannot be well distinguished from those of C. simplez,
unless by attention to the form of the section, which in this species is about
equally marrowed at either end, while in C. simplez it is more rounded on the.
~ ventral than on the dorsal aspect. - T I I

Locality and Formation~—Black River and base of Trenton. Pauquette’s

- Rapids, River Ottawa. ‘ o :
- Collector~Sir W, E. Logan.

CYRTOCERAS REGULARE. .
- Description.—Section circular, curvature half-a-whorl; the oral one inch and

a-half of the length, lying in the circumference of a circle, of which the radius -
is one inch three lines in the specimens examined; thence curving more rapidly -

to the apex, which is approximated to within half-an-inch of the aperture in -
specimens with an outside length of three inches ; depth of external chamber '

equal to the diameter of the aperture ; tube regularly tapering at the rate of one
line and a-half to the inch ; siphuncle small, dorsal, dilated between the septa,

- which are very slightly concave and one line distant from each other where - :

seen near the large extremity ; the surface appears to be smooth. o
The largest specimens seen are three inches in length and seven lines in'
diameter at the aperture ; depth of chamber of habitation eight lines on the
- dorsal margin and six and' a-half on the ventral; the plane of the aperture is' -
EG)bli}(llue to the axis of the shell, the ventral margin being most approximated - -
o the apex. B [T PR R
. The ‘proportions of this species are almost identical with those of Cyrwlites
filosum, ‘%)Hall‘, Pal. N. Y., vol. 1, page 190. plate 41, fig. 38,) except as to the length. .-
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- 'The specimens from Pauquette’s Rapids appear to be full grown, and yet the
- largest is only about three inches long, while the specimen of - Cyrtolites filosum
figured by Professor Hall is fully four inches. At present I.think these two
species distinct, ours being smaller, and having a smooth surface. SN
Locality and Formation—Black River and base of Trenton. Pauquette’s
Rapids. : SR e
‘ gollcctors.—-——Sil‘ W. E. Logan, J. Richardson, E. Billings.

CYRTOCERAS SINUATUM.

~Description—~Compressed laterally, section elliptical, diameters as eleven to

nine, tapering at the rate of about two lines and a-half to the inch; surface
‘annulated with apparently sharp ridges one-third of a line wide at base, and
- separated by shallow regularly concave spaces one line in width, which in
crossing the dorsal aspect make a strong undulation or sinus towards the apex;
curvature, amounting to half-a-whorl or more, lying in the circumference of 4 -
- cirele, with a radius of one and a-half inches for two inches from the aperture,
thence more rapid. o - o l
The specimen examined has a dorso-ventral diameter of one inch at the aper-

ture, and & lateral diameter of nine lines and three-quarters ; the length of the
~ dorsal margin is three inches, and in that distance it tapers to the diameter of
. from six to five lines. Neither the septa nor the siphuncle is visible. In some
respects this species resembles Cyrtoceras annulutum, (Hall, Pal. N. Y., vol. 1, page
194, plate 41, fig. 485,) but in that species the section is circular, and the rate
of tapering is notso great as in this, while the specimens figured on the plate
cited are more sharply curved. : o N -

Locality and Formation.—Black River limestone. La Petite Chaudiére.

* Collector—E. Billings. - ‘

Genus ORTHOCERAS.
‘ORTHOCERAS ANTICOSTENSE.

- Description—Elongated, large, section sub-oval, dorsal side broad, flattened
or but moderately convex; siphuncle large, marginal, lying along the central
~ axis of the dorsal aspect, much dilated between the septa ; the rate of tapering:
varies in different parts of the same individual, being more rapid near the aperture
than it is near the smaller extremity. From a diameter of three inches and
~ one-eighth, measured across in the broadest direction, one specimen contracts to .

two inches and a-quarter in a length of six, or at the rate of about one line:
- and a-half to the inch ; further towards the apex the rate becomes gradually less.
The septa are convex, about five lines distant from each other, and in crossing the:
- dorsal side make a strong undulation in the direction of the apex. T
In one fragment deprived of the shell, the character of the surface appears to
have been impressed upon the cast of the interior, and if this supposition be
correct, then the exterior of the shell was ornamented by sharp {)ongitudinal
raised lines, about two in one line, with finer ones between. ‘ e
This fine species is most closely allied to O. tenwifilum (Hall) of the Black River
limestone, but differs in being much flatter upon the dorsal side, and in not 0.
rapidly expanding near the aperture ; the undulations of the septa also are more -
pronounced, the striation of the surface apparently stronger, and the whele pro-" -
orft.ions more slender. It appears to have grown to tle length of two feet and
alf. : o
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Locality and Formation—Lower Silurian. Charléton Point, Anticosti.
Collector—J . Richardson. ' ‘ S ‘

ORTHOCERAS FORMOSUM.

Deseription~—Section circular, tapering at the rate of one line and a-half to
the inch ; siphuncle one-third the diameter from the margin, small in its passage

~ through the septa, and dilated in the chambers; septa much arched from the
ventral to the dorsal margin, but moderately so in the direction of the lateral
diameter ; their edges strongly undulated towards the apex on the sides, and in
an opposite direction on the dorsal and ventral margins; this curvature is also

‘greater on the ventral than on the dorsal margin, the septa being a little :

oblique, or more approximated to the aperture on that side ; proportional depth
of the chambers varying from one-fifth to one-seventh of the diameter in the
~ same individual ; surface strinted longitudinally by fine sharp parallel raised lines,
about six or eight in one line. ‘ - ‘ o ‘ ‘
In one specimen two inchesand a-half in length, one inch in diameter at the -
large, and nine lines at the small end, the distance of the septa from each other
- averages two lines and a-half, there being twelve in a length of two inches and
a-half.  In another specimen one inch and a-half in diameter, the average, is the
same; and in a third with a diameter two inches, the distance is four lines. The
centre of the siphuncle in this latter specimen is five lines distant from the
ventral margin, where the diameter is sixteen lines. ‘ ‘ :
The dilatations of the siphuncle constitute small compressed nummuloid beads
-three lines in diameter. — o ‘ ‘
Locality and Formation.—~Lower Silurian. English Head, Anticosti.
Collcctor—J. Richardson. o ‘

ORTHOCERAS XIPHIAS.

Description~—Very much compressed, two-edged ; lateral diameter greater than
the dorso-ventral, in the proportion of fourteen to six; ventral aspect slightly

- convex, nearly flat; dorsal broadly rounded, but somewhat angular along the . -
central line ; sides represented by-two obtuse edges; siphon small, marginal, ’fying‘ ‘

- along the central axis of the ventral aspect; septa much arched, and distant 3

alittle more than two lines from each other, where the lateral diameter is one

- inch and a quarter; the edges or lateral margins taper or incline towards each
other at the rate of about two lines to the inch. the dorsal and ventral sides at
one-half that rate ; the septa, in a fragment one inch five lines in width, are so -
‘arched that they form an arc of a circle, of which the radius is nine lines nearly. -

~ The specimens are imperfect ant do not exhibit the character of the surface.

1In general form this species resembles a large Theca. = A fragment one inch five - °
lines in width at the larger extremity, one inch and two lines at the smaller,is-
one inch and a-half in length, and when perfect was apparently about nine =
inches long. The chamber of habitation in this specimen appears to have - '

‘been one inch in depth.

Locality and Formation.—Lower Silurian. Clifk east of "EngliéhHéa;d, Anticosti,
Collector —J . Richardson. Trenton limestone, City of Ottawa, A. Murray. -~ - .-

Note.—This species has not the double curvature of the septa of Gonioceras.

o
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ORTHOCERAS BALTEATUM.

Description—Section circular, tapering at the rate of about one line to the
~ inch; siphuncle small near the centre ; septa moderately convex and a little
- oblique, their margin nearest the aperture on the ventral side; surface longi-
tudinally striated with extremely minute lines, about twelve in one line; girt
‘with strong annulations, with acutely rounded edges, two lines distant at g
diameter of seven lines, one line distant at a diameter of four lines and a-half;
‘the intervening annular sulci are regularly concave from the edge of one annu-
lation to another, and slightly undulated towards the aperture on the dorsal

Formation.—Lower Silurién. ‘
- Locality—English Head, Anticosti.
Co{lé;-to7'.——J . Richardson.

. ORTHOCERAS MINGANENSE. |

. Description—Cylindrical, ta,gering at the rate of less than half-a-line to.the
inch ; siphuncle small, one-third the diameter from the margin, slightly expanded
between the septa into slender fusiform beads; septa moderately arched, a little

“more than one line distant from each other at a diameter of nine lines ; surface
with strong rounded annulations, with concave annular sulei between, neatly
direct, but slightly undulated, ten in one inch at a diameter of nine lines, -

Difters from O. balteatum in its more approximate annulations, and more gra-

- dually tapering form. ‘ : .

Locality and Formation—~Lower Silurian.—Mingan Islands, near Tower Rock,

- South-east side of Large Island, of Bayfield’s Chart. ‘ ‘

ORTHOCERAS PERANNULATUM.

Description—Section circular, very widely and strongly annulated, tapering at -
the rate of a little more than half-a-line to the inch. Siphuncle moderately large,
central ; septa regularly but not much arched, distant three lines from each
other at a diameter of eight lines, annulations very prominent, sharp, a little
oblique, and four lines distant at 'a diameter of one inch ; the intervening

- sulei are regularly concave from the edge of one annulation to another. .. =

Locality and Formation—Lower Silurian. West-end, Anticosti. g

Collector—J . Richardson. ‘ ‘

- ORTHOCERAS PROPINQUUM.

 Description—Large, section circular, tapering at the rate of one line to the
inch ; septa very convex, slightly undulated at their edges, and distant two and:
“a-half lines on an average at a diameter of three inches. The above are all the
characters that can be gleaned from the very imperfect specimen examined;.
“which, however, clearly indicates an othoceratite of great size and length, with'
the septa very closely approximate in proportion to the diameter. - The frag: -
 ment 18 seven inches long, and tapers from three and a-half inches to two:~
inches eleven lines, and exhibits the edges of thirty-five septa. S
- Locality and Formation~Lower Silurian. - Charleton Point, Anticosti. -
Collector.—J . Richardson. o -
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- ORTHOCERAS LYELLIL

E Désér@tion.—-‘—ﬁylindricﬂ, smooth, section circular, tapering at the rate of one-

third of a line to the inch ; at a diameter of eight lines there are twelve mode- N

rately convex septa to the inch, and the centre of the siphuncle is two and one- .
third lines from the margin. The species is remarkable for its cylindrical, straight,
~ and very slightly tapering form. . N L ‘
Locolity and Formation.~Lower Silurian. Cliff East of Salmon River, Anticosti.
Collector.—J . Richardson. - ‘ . ‘

ORTHOCERAS SEDGWICKI.

Description.—Section circular, tapering at the rate of nearly two lines to the
inch from a diameter of three inches. Siphuncle large, marginal, dilated between
the septa; septa convex, slightly undulating towards the apex on the ventral
side, distant from each other four and a-half lines, and two and a-half at two
inches ; surface striated longitudinally. In a specimen seven inches long, three

“inches in diameter at the large end, and one inch ten lines at the smaller extre-
mity, the siphuncle is one inch in diameter where seen at the small end. The .
striation of the surface is but very obscurely indicated in the specimen. This -

fine large species is allied to O. tenuifilium of the Black River limestone, and

also to O. Anticostense, from both of which however it differs in its circular sec-

tion and straight sides. : ‘ R : o
Locality and Formation—Lower Silurian, West End, Anticosti.

. Collector —J. Richardson. ‘

ORTHOCERAS CANADENSE.
Huronia v&'teb)‘dlis, (Stdkes).
Description.—Extremely elongated, very gradually tapering; septa distémt; ‘
siphuncle large, dilated only in the upper part of each chamber, where it forms

a strong projecting annulation abruptly rounded on the upper side, and gra-
~dually sloping to the lower; depth of chambers near the aperture about one

inch and a-half, becoming gradually less in the direction of the apex, somewhat :

variable ; diameter of the non-dilated portion of the siphuncle about equal to the *
distance of the septa, often a little greater, sometimes a little less. - o
In consequence of the peculiar mode of dilatation of the siphuncle (the only

part of this remarkable fossil which 1s well known,) it resembles a long, slowly-

tapering, many-jointed column, each joint having a truncated sub-pgijifo‘rm, h
shape, its smaller extremity fitting into the centre of the large expanded upper.
terinination of the next succeeding segment. The inferior half or two-thirds

of the length of each joint is either cylindrical, or but very gradually expanding
upwards with an'inward and outward curve, until ‘it finally has swollen out to -

form the lower sloping sides of the annulation above. A specimen from the north- *

west side of the Island of Anticosti, (where it is associated with fossils of Upper

Silurian age, many of them identical with species peculiar to the Niagara and

Clinton groups,) consisting of six segments, corresponding to six chambers of ‘.:
the animal to which it belonged, is four inches and, seven lines in length, giving - °

nine lines and one-sixth as the average distance. between the septa; the dia-
meter of the uppermost annulation is one inch . and four lines, and of the lower- -
- most one inch and two' lines; the rate of tapering therefore of this Ortho-
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ceras, as indicated by that of the siphuncle was about half-a-line to the inch, and
conscquently the perfect individual was in all probability six feet in length,
The specimen is - fractured longitudinally, so as to exhibit a good section -
through four of the segments; it shews a small slightly eccentric tube one and
a-half lines in diameter, with its centre filled with dark-coloured matter, apparent-
ly the same in composition as the rock in which the fossil had been imbedded,

a small portion of which still adheres to one end of the specimen. With the -
exception of the contents of this tube, the whole siphuncle 1s composed or filled !
with a whitish calcareous spar, with however, several small druses lined with
semi-trangparent crystals ; into these cavities small quantities of the dark-colored
rock have also penetrated. At the upper end of each segment, just where the

I
\

- joint above appears to be inserted, a thin plate penetrates from the outer shell . :“

into the now filled-up cavity of the siphuncle, curving downwards; these
appear to me to be the edges of the septa, and if so, then as in every other species.
of Orthoceras, with a dilated siphuncle, the passage from one chamber to another

- was smaller than the main body of the tube (in this instance about four lines

less in diameter than the cylindrical portion, and from eight to ten less than

that of the fully developed annulations.) ‘ ‘ TS
It can be clearly seen in this specimen that upon cach of the inner edges.of

the septa there is a reniform mass, of a color a shade deeper than that of the ge-

neral filling of the tube; it is placed with its constricted side against the inward

projecting edges of the septum, and scems to cuwrl around it above and below. .’

The same arrangement of the different materials in the interior of these fossilsis

well figured in the Transactions of the Geological Society, vol. 5, plate 60, Figs. |

2, 6, 3, in illustration of Mr. Stokes’ paper on the Orthocerata; although at the
time of the date of that memoir the meaning of these curving shades of color -
was not understood. Since, however, the publication of 1M. Barrande’s investi- -
gations upon the subject, * they have becomne perfectly intelligible, and enable
us to decide from the internal structure alone of this fossil, that it is really, the
siphuncle of an Orthoceras, only differing from an ordinary form by the cir-
cuwmstance of tts being dilated in the upper pare of cack chamber, so as to produce
a series of top-shaped joints, instead of the row of spherical or nummuloid joints -
usually to be seen in the figures of different species of Ormoceras described in
various works. This mode of dilatation in the siphuncle of an Orthoceras, so far
from being of generic importance, is not always of specific value, because there
are specimens in the collection of the Survey which exhibit both turbinate’
and nummuloid joints in the same individual.” While upon this subject, I -
beg to give the following compilation of the history of the genus Huronia.

This genus was first described in a paper eutitled  Notes on the Geology and

Geography of Lake Huron,” read before the Geological Society, in 1823, by "
Dr. Bigsby, who had then recently returned from his travels in North America.
His memoir is full of interesting information, and the paleeontological portion ofit ",
may be considered as the first essay of any importance upon the fossils of Canada:’
It was prepared, I believe by the late C. Stokes, Esq., who thus correctly des-

cribes the species in question, but uuder the impression that the specimens

examined by him were corals.

¢ The corals of the species represented in plate 28, fig. 2, have in their general appearance a consi
" able resemblance to vertebrae; they are columns tapering from the top, composed of similarly formi
joints, which diminish downwards both in length and breadth, though not in regular graduati
The length of cach joint in this species is about one inch, and the breadth exceeds the lengthy

» See a paper by M. Barrande in the Bulletin of the Geological Society of France, dated :
April, 1855, and entitled ¢ Remplissage organique du siphondans certaines cephalapodes paléozoiques.
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transverse section is circular. ‘The lower or middle’ part ‘of each Jomt s cylmdmca,l or. shghtly B

conical ; the upper part swells out and is inflected inwards at the top, 8o as to meet entirely the_ '

base of 'the joint next above it. ' The dilated part is in different species in very variable proportion ..

10 the rest of the joint; the lower part of one joint is.inserted to some little depth into the upper =~

part of the next beneath it, 50 as to attach the joints firmly to one another. Theexternal-surface . - l

is covered over with “a. thin smooth coat, but this is rarely, preserved, and then only in small portions ;
the surface is usually without this coat,. and is then longxtu(hnally stnated ‘

* «When the joint is most dilated a thm horizontal septum, formed by the abrupt inflexion mwards, ‘
and coalescence of the upper and lower parts of the outer coat, passes transversely across the joint,

as is seen in two of the joints in fig, 2.” (Tmusacnons of the Geologxcal Socxety, N.S., vol. 1, page ‘

2, Plate 28, fig. 2)

~ The thin horizontal septum mentioned in the above extract as occurring Where ‘
the joint is most dilated, is well shewn in all the joints of our specimen, and is_
- without doubt the remains of the ordinary septum of an Orthoceras. It does not
‘extend through the. siphuncle, but only penetrates inward about two lines, curv- -
-ing downwards as previously stated.
He proceeds to describe five species under the names of Huronia Buigsbi,
H. wertebralis, H. turbinata, H. obliqua, and H. spheroidalis.  The greatest. length‘
of any column he had seen was twenty-seven inches. The first and second. of
these appear to me to be of one species, H. vertebralis, or Orthoceras Canadense,
as it is now proposed to call it.

As I understand him the specimens were from the quartzose limestone at Col- .
lier’s Harbour, from the west end of the Great Manitoulin, and also from Drum-
mond Island. ‘

Afterwards, in a papel entitled ¢ On some spemeq of Or rhamata,” rea,d June

6th, 1837, and pubhshed in the third volume of the Transactions, Mr. Stokes .
announces his conviction that the Huroniae pxevmusly described were the siphun-
“cles of Orthoceratites. He had in the interim examined numerous specimens of
‘other species of undoubted Orthoceratites, and found among them so many points
of resemblance to Huronia that he could no longer doubt their relationship,
“although he thought proper to retain the generiec name. The idea therefore of
their bunw atleast related to this family of the Cephalopoda is not new, but was
long since seuou%ly enterta,med by the first geologist who studied them atten-
tively. :
In' the excellent little ¢ Manual of the Mollusea,” by S..P. Woodwald pub-‘ .
lished in Weale’s scientific series in 1851, palt 1, page 89, there are two ﬁgures
of Huronia with the followmg remarks :- :
“Numerous exa.mples of thig curidus fossil were collected by D1 Bngby (in 1822) and, by the
officers of the regiments formerly on Drummond Island. Specxmens have also been brought home
by the officers of many of the Arctic expedmons But with the exception of one fmmerly in'the pos-
session of Lieut. Glbson (68) and another in the cabinet of Mr. Stokes, the siphuncle only is preserved,

and not a trace remains of septa or shell wall, ‘Some of those seen by Dr. Bigsby in the hmestone[
cht‘fs were six feet long "

. Mr. Woodward’s ﬁn'mea cons1sts of four Jomts of the s1phon, with the corres- :g
‘pondmg septa, and he states in a note that ibwas made from aspecimen presented -~

fo the British Museum by Dr. Bigsby. ¢ The septa were added,” he says; “from

Dr. Bigsby’s drawing; they were only indicated in the specimen by colorless " |

lines on the brown limestone.” His figure b repxesents two Jomts, beneath

each of which are ‘curved lines indicating the existence in that specimen of the
reniform patches of ‘color seen in our specimen, and which are simply transverse’ .
sections of the solid rings of animal secretion formed around the inside of the .

siphuncle upon the edges of the septa, and c&lled by M. era,nde “ anneaux ‘
obstructeurs.” ‘

If then, in view of - the above facts and oplmons wlnch T hawe thought pro-‘
per to glve at some length because they tend to support the dlsposmon here
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- made of these remarkable fossils, the Huronie are really the remains of chani:
bered cephalopods belonging to the family of the Orthocerata, another ques
~ tion arises; are they generically distinct from Orthoceras proper? =~ "~
And upon this part of the subject it may be observed, that the Orthoceratites:
were at first described as being all provided with a cylindrical non-inflated -
siphuncle either central or subcentral, and that since the discovery of theLake
Huron fossils those with siphons swollen between the septa have been usually |
rﬁferred to the genus Ormoceras, a name suggested by the bead-like form of
this organ. o R o T
Somge of the species have also been thought to be sufficiently distinct to. con-
stitute other generic groups and hence the names Actinoceras;, Conotubularia,
Orthoceratutes cochleati, §c, But at present there appears to be a disposition
among many paleeontologists to allow these subdivisions to drop out of use,and
to refer nearly all the species to the old genus Orthoceras. Thus M. Bar-
- rande, after examining nearly 300 species of palaeozoic cephalopoda, has-an- -
‘nounced his intention to keep together, under the name Orthoceras, all the
straight forms, whatever position the siphuncle may take, *“and no mater whether
4 be cylindrical or swollen between the septa.”* ‘ : SRR
The specimens in the collections of the Gtéological Survey of Canada show a
-regular transitional series, from those with siphons scarcely at all inflated, to
those with annulations an inch and a-half in diameter. The segments are also -
- either fusiform, globular, oblate, spheroidal, nummuloid, turbinate, or more
swollen at one side of the chamber than at the other. Some of these forms are
also apparent in two other genera. Thus in Gyroceras magnificum the siphon
between the septa is dilated into a series of fusiform beads ; in Cyrtoceras regulare
the expansions are globular but scarcely two-thirds of a line in diameter; in
Cyrtoceras subturbinaium globular, four lines in diameter, and exhibiting radiating
lamellze ; while in one fragment of a species of Cyrioceras, not desecribed, it'is
expanded in the upper part of the chamber, and tapering below exhibits a form
- very like Huronia. =~ SRR ' v
These specimens shew that it is absolutely impossible to draw a line between
those species which should be referred to Ormoceras (provided that genus be
‘retainecg‘and those which belong clearly to Orthoceras proper. Itis equally diffi-
cult to separate Huronia from Ormoceras. In the best-known species of this
~latter genus O. tenuifilum, Hall, good specimens show that the siphuncle is con-
“structed on precisely the same plan as Huronia, with this difference only, that -
the inflation occurs in the lower part of the chamber. One beautiful example
from the township of Fitzroy is completely silicified. It was originally imbed-
ded in limestone, and thus by treatment with hydrochloric acid it becane
possible to remove completely the calcareous matter, leaving eight segments of -
the siphuncle perfect, and the corresponding chambers entirely empty. The-
length occupied by the eight chambers is three inches and one-eighth, the
lateral diameter at the small end is one inch, at the large end one inch ten:
lines ; the distance between the septa is pretty uniformly five lines, agreei:ﬁf :
in this respect with fig. 2, plate 17, Pal. N. Y., Vol. 1, which Professor Hall
refers to the variety O. distans. The septa appear to spring from the edges
of the annulations of the siphon, but in one instance there is some evidence of
an origin in the constriction below. The greatest. expansion of the swollen
- portion of the siphuncle is just within the concavity of the septum, as expressed

* See a paper in the Quarterly Journal of the Geological Societjr of London, Vol. 10, page 6.0
“ Translations. and Notices,” entitled “ On the Silurian' Crustacea, Pteropoda, and Cephalop
Bohemia.” By M. J. Barrande. o : o
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by Professor Hall, and on its upper side it first slopes with a rounded outline,.

and then ends suddenly with & perpendicular contraction to the small cylin- .
~ drical portion, which is continued about one and a-half lines, and then gradually -~

expands to form the next inflation above. Were all traces of septa and shell =

removed, this siphuncle would at once be called a Huronia.. In’another more -
slender specimen, also silicified, and prepared by the same process, the septa . -
are only about three lines distant, and yet the Huronia form of the siphuncle

is very perfectly exhibited, and moreover the septa seem to originate from the

lower part of the constricted portion, immediately in contact with the base of

the projecting shoulder-like upper margin of the next expansion below; they

seem to be funnel-shaped and to contain the siphuncle, only branching away

from it from the circumference of the annulations on the lower side. If this be
the true, interpretation of the appearances presented by these specimens, then
the points of the insertion of the edges of the septa into the siphuncle, or
rather of their attachment to it in these species, are the same as in Huronia. ‘

In the next species to be described, O. persiphonatum, the siphuncle is on -

one side a perfect Huronia in appearance. It consists of a regular series of
joints, each broad at the top and diminishing downwards, the smaller end of
each joint inserted into the larger extremity of the one next below. There are
no traces of septa. except just at the upper end of the joint, and there only so -
much as is seen in Huronia vertebralis, that is to say, ¢ the thin horizontal septa™
first observed by Mr. Stokes. Judging from this side we could only classify the

specimen as an additional species of Huronia, but on examining the other -

side we find two of the septa remaining, and the perfect cast of the interior of
the external shell, for the length of one of the chambers. It also shows that
the septa were excessively thin, and although expanding from the edges of the

- amulation, a8 in 0. tenuifilum, they originate from the base of the expansion
next below ; the three specimens have also the central slender tube of Huronia.
The same organ may be seen more or less distinctly in almost every section of
the siphuncle of O. tenuifilum. o ‘ .
It appears to me therefore that these several species only differ from each
other specifically in the form and position of the inflated portions of their.
siphuncles, and that all the species of Huronia should be referred to the genus

Ormoceras, provided that genus be retained; but if it be suppresSed, that they :

ghould then be classified in the old genus Orthoceras. In removing this species to
its new place it would be desirable to retain for it one of the original specific -
names, and I would call it Orthoceras vertebralis, were it not that there are
already several species of that name. There is also one O. Bigsbyi. As it was

first discovered in Canada, and as it has always been associated with the geology -

of Canada, I beg therefore to propose for it the name of O. Canadense. .
“Locality and Formation~Middle Silurian, South-west Point of the Island o
Anticosti, L S . ‘ ‘
Collector—J. Richardson. : ‘ o ‘ L
It occurs also in the same geological position on the Great Manitoulin and.
Drummond Islands, Lake Huron. ‘ ‘ Lo !

ORTHOCERAS PERSIPHONATUM:

Description.—Elongate, large; siphon of great size, marginal; strongl%r _annu-,
lated in'the upper-half or two-thirds of each chamber, and cylindrical or b
gradually expanded in the lower third ; septa very thin and convex, distant six.
‘ang a-‘}lllallf lines on an average when ‘the siphunecle has a diameter of oneinch
and a~half. ‘ n [ T T coe )
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The annulatlons of the mphuncle are in the two specimens exammed 2 11tt1e
oblique, the ventral margin being nearest the aperture ; a fragment of a siphuncle.
six inches and a-half in length tapers from one inch and a-half to one inch and
* a~quarter, or at the rate of about half-a line to the inch.

- This species differs from O. Canadense only in its more approximate septa, and :
~appears to have been like that, an extremely long, tapering fmm, w1th very thm .
fragile, extertor shell and septa. .
Loca,/z ty and Formation.~—Middle Sﬂurlan Connomnt Pomt, Antlcostl.

- Collector -——J Rlchaldson :

ORTHOCERAS CORNUUM. .

Description. —Section cir culal tapering at the rate of one and a-half lines to the‘
" inch, fromn a diameter of twonmhes and four lines; siphuncle small, eccentnc,

‘one-fourth of the diameter from the margin ; septa convex, from four to six: lines:
distant. The ouly specimen seen is shgh’nly bent, and has the siphuncle approx—
imated to the side of curvature.

The specimen is ten inches in Ieno'th and two inches in diameter at the
largest end. A portion of the chamber of habitation remains, and some of the
septa at its base are much less distant than elsewhere.  Thus the first and -
second are distant two-thirds of a line, and the next five about one line and
a-half each, the sixth and seventh two lines and a-half, and then they become
at first six lines distant, and towards the apex only four lines.

The specimen resembles O. subarcuatum (Hall), but no traces of the annulatlons ‘
occurring on that species have been observed in this. ‘

Locality and Formation --Lowex Silurian, apparently at the base of the Tlenton
:ltlmestone Tower Cliff, 8. E. point of L&l“‘& Island, Bayﬁeld’s Chart, Mmgan
- Island -

Collcctor—J. Rlcllal‘dson.

OR’I‘IIOCERAS BUCKLANDIL. ‘ '

Dcscnpnon —Section cnculm tapeung at the rate of one hne to the mchﬂ
- siphuncle small, eccentric, dilated hetween the septa into globular, bead-like’
expansions, two lines in diameter ; ; septa moderately convex, two lines distant at
a diameter of one inch and two lines; where the fossil is fourteen lines in- dla-‘*
“meter the siphuncle is four lines from the margin. -
A spoonnen with a diameter of twenty-two lmes, has the centle of the mphuncle“ '
distant from the nargin about seven lines. ‘ ‘
Locality and Formation. -——Uppel Slhmm Beach west of South-west Po;nf;,[
-Anticosti. : o u R
Collector—J. Richar dson.

ORTHocnRAs \IAGNI—SULCA[UM.

Description ——Tflpermd at the mte of two lines to the inch; septa convex
exceedingly oblique, distant one line upon an average, at a diameter of one inch-
four lines; surface sulcated longitudinally by about fourteen shallow concave
furrows, which, at the diameter mentioned, have a width of four lines each.

~ The specimen is a fragment one inch and a-half in length, exhibiting onlyth
" above characters. The great width of the longitudinal furrows is amost marke

character, and will be sufficient to 1ender vely small fragments of th1s fo
instantly recocrmzable. ‘ P
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' Locality and Formation—~Lower Si‘lurian,“Cha,l"l‘etdn Point.
‘ Collector~—J. Richardson, Anticosti. ‘ ‘

ORTHOCERAS ALLUMETTENSE.

 Description—Section nearly circular, tapering at the rate of one line -and

a-half to the inch ; siphuncle eccentric, dilated between the septa to the width L

of four lines and a-half; septa very convex, from two to two lines and a~half
distant ; surface apparently smooth. ‘ N * o ‘
The inner margins of the dilatations of the siphuncle are near at the centre of
the fossil, and are oblique ; the outer margins are most approximate to the aper-
ture. When separated, the siphon resembles O. persiphonatum in consisting of
3 series of flattened discs with rounded edges, but it is not more than one-fifth
the diameter of that species. It is also less than the same organ in O. tenuifilum; -
in a specimen of this last named species, at a diameter of one inch, even the con- .-
stricted portion of the siphon is nine lines, while in 0. Allumettense the annulations
have only a breadth of from four to five lines. =~ o o
This species is rather common in a fragmentary condition. It occurs at
Pauquette’s Rapids, at the lower end of the Allumettes Island, and also in the
townships of Fitzroy, Hull and Huntley, associated with Bird’s-eye, Black River
and Trenton limestone fossils. L o ‘ ‘ -
" The specific name is derived from the Ile des Allumettes, as it is in the limestone
at the lower end of this island that specimens of this species have been obtained:
inthe greatest perfection. - ‘ ‘ ‘ ‘ ‘
Formation.—~Lower Silurian, Bird’s-eye, Black River, and Trenton.. Localities.
as above. - S ‘ ‘ ‘
- Collectors—Sir W. E. Logan, J. Richardson, E. Billings.

" ORTHOCERAS OTTAWAENSE.

Description—Section circular, tapering at the rate of about one line to the
inch, from a diameter of seven lines; siphuncle small, nearly central, slightly
dilated ; septa at the diameter of seven lines, six in thirteen lines, about ten.
to the inch at a diameter of four lines; they are rather convex and a little
oblique, their dorsal margin most approximate to the aperture. The siphon
appears to be more eccentric towargs‘ the apex than it is near the aperture.
At a diameter of two lines and a-half, its centre is one line and a-half from the

centre of the fossil, but at the diameter of seven lines it is very nearly central.

This species somewhat resembles O. recticameratum (Hall), but differs in its
regularly convex and distant septa. In the figure of that species, Pal. N. Y.,

vol. 1, plate 2, figure 4, at a diameter of seven lines there are nine septa to the . |

inch, and they are described by Professor Hall, as not curved, but passing
obliquely in a line from the inside of the shell to the siphuncle, or vice versa.
In one specimen at the same diameter there are scarcely six chambers to

the inch, and the septa have a well rounded convexity of more than one line'in .

height. A L - C L
The specimen from which the above description has been drawn was collected

' at La Petite Chaudidre Rapids, on the River Ottawa, where it occurs associated .

with numerous species of fossils of the Black River and Trenton limestones ; but o

in the vicinity of the Union Bridge, two miles further down the river, numerous
fragments occur in the central part of the Trenton, which have the same pro- -

| portions, and appear to me to be the same species. - In' this latter locality they
are replaced and often filled by crystalline dolomite weathering of a light red
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" color. The specimens are usually from fourto five inches in léngth,‘rajrel‘y rmoi;‘ej“
than six inches, and almost always consist of the smaller extremity of the fossil.

ORTHOCERAS MURRAYI. |

Description—Section sub-elliptical or obscurely triangular, tapering at the
rate of one line and a-third to the inch, from a lateral diameter of thirteen |
~lines ; ventral aspect the broader; flattened or but slightly convex ; dorsal side -
most convex along the centre, giving to the section a sub-triangular shape;
~ lateral diameter greater than the dorso-ventral in the proportion of about eleven:
to thirteen; siphuncle cylindrical, one-sixth of the greatest diameter of the fossil,
‘situated near the ventral margin. The septa on the ventral side make a strong -
curve towards the apex ; they are distant from one-seventh to one-tenth of an -
inch.  In a specimen three and a-half inches in length and thirteen lines wide
at the largest end, in the first inch of the smaller extremity there are not
quite seven septa; in the next inch the same number, in the third nine, and
in the half-inch five. Another specimen shews ten septa to one inch, at &
" diameter of thirteen and a-half lines, and in a third there are nine at a dia-

" meter of one inch ; they are moderately convex. An artificial section through
five of the chambers shews that the siphuncle is cylindrical, and that the septs, -
" at the point of their contact with i, are bent suddenly towards the apex;
the surface, which is not well shewn, appears smooth. The species is named
after Alexander Murray, Esq., Assistant Provincial Geologist, who discovered it..

Localitics and Formation.—Trenton limestones, north and east sides of St. Jo-
seph’s Island, Lake Huron. ‘ ‘

Collector—A. Murray.

ORTHOCERAS HASTATUM.

Duscription.—Shaped like a Theca, two-edged ; ventral side broad and almost
flat, slightly convex ; dorsal aspect most convex along the centre, thence sloping-
to the sides, which are perpendicular to the ventral aspect, and nearly flatin the
larger portion of the shell. The section is thus a low, broad-based triangle;
with the angle at each end of the base truncated, and with the apical angle .
rounded. A% a lateral diameter of eleven lines the height or dorso-ventral
diameter is six lines ; the rate of tapering is about four lines to the inch, measuring
the inclination of the sides ; the ventral and dorsal aspects approach each other
at the rate of two lines and a-third to the inch; siphuncle small, close to -the
centre of the ventral margin; the septa are curved in a circle of which the
radius is about half-an-inch, their distance from each other has not been satis-
factorily ascertained ; near the apex the sides consist of two rounded edges, but .
in the “direction of the aperture these become more and more broadly trun-
cated, until at a diameter of eleven lines they have a perpendicular width of
about two lines. The surface is coarsely striated transversely, and at the dorsal
ridge, the striz appear to make a bend towards the aperture. =~ ‘-’

Locality and Formation—Black River, and Trenton lime stone, Pauquette
Rapids, Ottawa City. ‘ ‘ AR

~ Collectors—Sir W. E. Logan and E. Billings. o

This species tapers more rapidly than O. ziphias, and judging from the siz

- one fragment must have attained a length of six inches. - o
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ORTﬁOGERAs ROTULATUM. |
Description—Septa very conves, four lines distant at a diametér,‘of one inch
eleven lines ; siphuncle large, dilated between the septa, constituting an ob-

liquely nummuloid cylinder fourteen lines in diameter, where the diameter of the
perfect fossil was two inches, and situated within three lines of the ventral

~margin, The annulations have an obliquity of about 200 to the longitudinal S
-axis, and they are evenly convex from one septum to another. . ‘

~ A silicified specimen from which all the calcarcous matter has been removed
by the application ‘of hydrochloric acid, shows the rings of obstruction to be
contiguous, the line of contact between each two being near the centre of the

dilatation on the dorsal side of the siphuncle, and a little in advance of the

centre on the ventral side, where also they have the greatest thickness. The
fragment appears to be the oral extremity of the siphuncle, and four of the rings
at the entrance are still incomplete on the dorsal aspect, the last-formed having
made the least progress at the time of the death of the animal. - The acid has also

“removed from the interior all the limestone, leaving the inside of the rings

exposed. They are transversely wrinkled or deeply striated in the general direc- :

tion of the length. The diameter of the internal tubular cavity of the siphuncle |

is i this specimen six lines at the extremity, but it contracts to about two lines
after penetrating three inches (the length of the fragment), and it then contains

asecond small tube one line in diameter. . Another specimen, two inches and

a-quarter in length, is fourteen lines in diameter, and there is a portion of the
external shell still attached to it, the convexity of which when extended into a
complete circle, shows the diameter of the perfect animal to have been at this
place two inches nearly. It also exhibits the strong transverse plications on the

~interior of the rings of obstruction, and shows that these were thickest on the

ventral side. The lines of contact of the rings in this specimen are visible on the

- outer margins of the annulations of the siphuncle, as in the last, but appear to be

nearly central all around ; the small internal tube cannot be detected. This
species differs from O. persiphonatum in the much more approximate septa, and in

the uniform dilatation of the siphuncle, which in that is only expanded in .~

the upper part of the chamber, while in this the margins of the segments are re-
gularly rounded from one septum to another. - = N o
Locality and Formation.—Upper Silurian, Niagara Group, Head of Lake Ta-

. miscamangue,

Collector.~Sir W. E. Logan.
|  ORTHOCERAS PYTHON.

Da.sc}ipzion.é-Large, elongated; gradually tapering ; se‘pt‘a.‘very convex, distdﬁt

one inch or a little more at the oral extremity, thence becoming more approx- - “

imate, until at the apex they are scarcely half-an-inch apart; the siphuncle is

large and dilated between the septa into a seriés of sub-globular or oval expan- =~
sions, decreasing in size from the aperture towards the apex ; these are slightly = .

more inflated in the upper than in the lower half. = At the apex in one specimen, - .-

the most perfect seen, where the septa are five lines distant, the diameter of the - = -
last bead of the siphuncle is four lines, and of the twenty-seventh from the - ' -
apex eleven lines, the length being one inch; the - passageithrmigh the septa is

small. The separated siphuncle of this species is a fossil of a very remarkable

diminishing from ‘the diameter of one inch to that of three or four lines.. Tt'is.
one of these species which will probably not often. be found with the septa and. .
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appearance, resembling a row of small eggs placed end to end, the size gradually -




. of secretion was greatest on one side, probably the ventral side.

~ distant from each other from two to two and a-half lines. A fragment two in¢
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external shell preserved, as: these portions of the structure appear to have
of a thin and perishable nature, while the siphuncle with the exception. of asm
central channel, was completely solidified by the calcareous secretion
animal during life, and thus will perhaps be more frequently discovere
preserved. ‘ S A A
~ The finest specimen known is a siphon eighteen inches in length, consisting-
- of twenty-seven joints, corresponding to twenty-seven chambers, collected by
Mr. P. A. McArthur in the Trenton limestone at the City of Ottawa. In.this.
specimen there are no traces of septa or external shell. This, and several other.
fs'ragments from the same locality, are now in the collection of the Geological,
. oourvey.. - : ‘ C e
‘ Angfther specimen of six segments, with a portion of the shell and traces of |
septa, was found by myself at the Cote des Neiges, Montreal, last summer: An’.
artificial section shews the internal channel or tube, and also that the amount

Since the above was written, Professor Dawson, Principal of McGill Colle,
Montreal, has given me the opportunity of examining another specimen in:
eollection ; it consists of a fragment exhibiting on one side eleven of the ‘expa
sions of the siphuncle, with traces of the septa upon the other. The specimen;
although crushed, proves the siphuncle to be considerably excentric, and that the
rate of tapering is almost one line to ‘the inch. The eleven joints occupy &
length of six and one-fourth inches, and they appear to belong to the terminal ..
halt of an individual of medium size. The memorandum accompanying the: *
fossil when sent to McGill College, states that it was ¢ Found in limestone rock, -
near the surface in the 14th concession of the Indian Lands, Kenyon. The'
‘surrounding country has abundance of limestone with the remains of fish or rep- ' -
tiles, thickly interspersed with granite boulders ; the land hasa great deal of sea-
shell in it.” ‘ ‘ ‘ - Lo

ORTHOCERAS DECRESCENS.

Description.~—Shell annulated, with sub-acutely rounded and slightly undula-
ing ridges, which are two lines distant at a diameter of fourteen lines, somewhat
more approximate towards the apex; intervening spaces regularly concave and
half-a-line in depth. ' Section circular, tapering at the rate of two lines to the
inch ; siphuncle small, excentric about one-sixth of the diameter from the centre;
septa concave, slightly oblique, their ventral margins nearest the aperture, distant
two lines at a diameter of eleven lines. : ‘ o

Differs from all other described annulated species of the Silurian limestone
"America in its more rapid rate of tapering. - S L

Locality and Formation.—Black River limestone. La Petite Chaudiere Rapid
Ottawa River. East sile St. Joseph’s Island. A. W. Smith’s farm, Cote de
Visitation, Island of Montreal. ‘ S ‘ o

Collectors.~—E. Billings and J. Richardson.

ORTHOCER4S VULGATUM.
‘Dc‘scription.'—*Section‘circﬁlar or very slightly oval, tapering at the ijété of 0
line and  a-half to the inch; siphuncle nearly central, small; septa conca

- and -a-half in length, fourteen lines in diameter at the large end, and ter

a-half at the smaller, has twelve chambers. - A second specimen fourteen-

~ in diameter, has five chambers in a length of ten lines an ‘a-half. A third,
92, ‘ o B



90 Victoria,

diameter of ‘nine’ lines, lms four cha,mbers ina length of elght hnes.—
~ Locality and. ment7on.—~Tlenton hmestone, Ottawa. o
Collector—TE. Bﬂlm«s. o ‘ ‘

OR"IIOCLRAS HURONENSE.

Dwmphon.«—About six inches long; sectlon cucu?ar, mpermrr at the rate of
two lines to the inch; septa moderately convex, two lines dlstant ata dmm-‘
ater of eight lines, one line distant at a diameter of four lines ; sqvhuncle small

- eentral depth of chamber of habitation one inch and a-half, slightly contracted
" towards the aperture, and shewing upon the cast an internal thickened ring -
half-an-inch wide. The surface appeals to have been sulcated with shallow
longitudinal furrows, oune line in width, which have left their impression on "
the cast; this appearance, however, may be deceptive. Resembles O. Otta.-.
waense, but has a more demdedly central aphuncle, while the septa are not 80
gonvex. X
Locality nncl Formation—Trenton hmestone, ea«t szde of St J oseph’ Island
Collector—A. Munay, Esq. = o o (’ "

SuZ;-Kmvdom, ARTICULA’[‘A Cluss, ORUSTACEA ; OMZer, ENTOnIOSTRACA.

Co.

 Genus BRON’I‘EU$, (qudfuss.) :

BRONTEUS LUNATUS.

Deser zptzon.w()blc)n"-ovate, or broadly-ovate, mdudmg the spmes' lentrth
two inches, width of thorax about one inch, width across the head. behmd
the eyes one inch and a-half. Head a pelfect crescent, the posterior angles

- being produced backwards in broad flat spines, which terminate with sharp,
pomts almost-as far back as the angles of ‘the fpygldlum Glabella between: the
eyes, about two-thirds the width of the axis of the thorax; front of the glabella
one and a-half times the width of the axis of the thmax the sides: regulaly

~ewved, the neck-furrow moderately deep, rounded at the bottom and extendmg

‘quite across. Immediately above the neck-furrow the glabella 18 suddenty but -

- 1ot much -elevated, and continues at nearly the same Tevel along the centre
until within one-fifth of its length of the front, and then descends Wlth a sqmie
what sudden rounded slope to {he mar gin. - The transverse furrows of the gla—‘
bella ave represented on each side by three barely perceptible indentations, the
first two a little 1 advance of a line drawn across the front part of the eyes,
the second nearly on this line, and the third about as far behmd as the first are’
before the line. The eyes are twe lines in length, more than semi-circular, and.
one line at their base from the posterior margin; they are separated from “the

gla,bella by a rather wide deep fuirrow, whlch ig anglar at the bottom. The
istance from' the eyes to the outer margin of the head is about equal to the
width of the glabella in its most narrow pmt “The thorax is weil trilobed, the
axis elevated, depressed-cylindrical, one-fourth wider than the glabella. between
the eyes, a little broader in the middle than at the ends, and n perf’ect specl
mens somewhat narrower than the side lobes, ;
This however is owing to.the. greater gonvexity of’ the ax1s, for i in specunens

pressed quite flat the axis is as wide as the pleura are long. .

All the annulations are smooth, shghﬂy rounded and texmmate in sharp
cate points turned backwards.
The a,xxs of the py 1d1um is seml-oval or sub trlanguiar, partly term




at rather m01e than onc—fourth the lennth from thc thomx, and bdow thaty»‘
contmued in a low rounded ridge, wlnch becomes ‘gradually br oader, an
prominent until it reaches the margin. There are six shallow lateral furrow,
each side; the first runs nearly parallel with the upper edge of the pygidiur
“and at a (11<tance therefrom of & little move than the width of the articulatio
of the thorax, until it has proceeded half~way to the margin; it then runs back-
ward and soon becomes obsolete. The second originates nearly in the same,“‘
‘point with the first, but curves backward more: dnucﬂy The other four are’
nearly straight, and-at equal distances from each other, but all dlsappem on their }
approach to the margin, ‘ RN
In a specimen one inch cleven and a-half lines in ]euwth the head occuples‘
-six and a-half ‘lines, the thorax six lines, and the py<r1dmm elcven lines; width -
of glabella between the eyes three and a-half hncs, of front of rrlabella seven
lines; ‘centre of axis of thorax four and a-half lines; of the spmes in the line.of
the postuxor margin of head four lines, and of the pygidium at its upper marg
fifteen lines. The specimen is pressed nearly flat, con%quently some of th
‘transverse measurcments are exaggerated.
' The most striking character presented by this specms is the remalkab
crescent-shape of its head. The forn to which it appears to be most nearly allied
in this respect is B. Purtschi, (Bm;(mdr;, Systéme gvlm 1an du centre de la Bohéme;
vol, 1, plate 46, fig. 19.) In that species the spines extend backwards. to the
points of the third pleure, in ours to the points of the ninth. |
Locality and Formation—~Not uncommon in the central part of the Txentcm -
hmestone, at the City of Ottawa. ‘ o)
Collector—E. Billings,

Genus Truarrmrus, (Greene.)
TRIARTHRUS SPINOSUS.

~ Descr zpiwn.——Thls interesting little trilobite is prmmpaﬂy dlstmmmhed ﬁ'om',f‘
. Beckii by its spines. One of these springs from the ccutre of the ueck-sewmentf ‘
and extends backwards to the third or fourth segment of the body; a sccond
proceeds from the centre of the cighth segment of the axis of the thorax, and prc
jeets back beyoud the apex of the pymdmm. Two others from the posterior .
angles of the head. extend as far as the points of the seventh or eighth pau ‘of:
lourze.
P The spines are all slender, appmenﬂy cyhndmcal, and about one-fifth of a, liné
in diameter.
The species is destltute of the short spines of T, Beckii, and 1n none of tl
specimens have I been able to detect more than thirteen segments in the thora¥,
~and four ‘or five in the pygidium, which is remarkably Tike that of a small
- specimen of Calymene Blumenbachii.  In a well preserved specimen of 7. Beck
~ in the museum, there are distinctly fifteen segments in the thorax and five in
the axis of the pygidium, so that if these two species be conrrenerlc, the num
of articulations in the genus must be a variable character. ‘
Locality and For maman.—Vely abuudant in the Utlca slate in the townshl
G‘rlout ester, County of Carleton.
Ca’lﬂc(w.—L lnllmfrs. ‘

Genus ACIDAS;’IS, (Murchison.)
Acipasers HORANL

Descrzpuon.——Broadly oval, sub- quadrllateml length one and a-half
Wldth at the centre of the tholax eleven lines ; surface nemly smooth s
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mmuh ghbella mcludmcr the sule 1obes oval namowed in ﬁont the sule lobes
‘ ‘sepamtcd from each other’ by deep furrows slnpmtr forward and outward, and
from the body of the glabella by a shallow xounded groove ; the central lobe.on |
each side the larrresi; There are ten segments in the thom‘c, axis cylindrical, -
one-third wider at the head than at the pygidium; pleurze with an elevated -
rounded ridge along their centres, on each side of which there is a shallow con-
cave farrow., ’lhey are gemculated at a distance from the sides'of the axis about
Lquzﬂ to the width of tlie axis in the centre of the thorax ; all the pleur'le that
“¢an be seen are terminated with long cylmdmcal 'shmp spines. .
The pygidium is the segment of a circle of which the pr opomonal lenrrth of
 the chord to the height is as seven and a-half to two and a-half; it is mmgmed
by ‘a narrow sub-anfrular or rounded border half-a-line in width. The axis is
comcal CONVEX, tcrmmated at the border behind; it exhibits thlee a,unulatlons,
the first two counspicuous, rounded, and the last obscure ; the first annulation is
continued backwards on the lateral lobes of the pygidium and beyond the margin
in the two prm(npal spines. There are four secondary spines on each side of the
principal, and six between them ; they are all cyhndnml and sharp poxnted e
The followm(r are the dnnelmons oi the specimen discovered : T

Lonvth thhout the terminal spmes, o Cetrerraastaaaan .nearly 16 Imes .

W n]th at centre of thorax,.....oovvuue.

Length.of glabelis, 5 «
Length of thorax, ...ooovevuin.an, T P - L
Lcngth‘ofpygid‘ium,...;.....“..........;.“ ..... cersrasisasediesens nearly 30 ¢
Width of pygidinm,. vt eisriiiiiiii i e i i i, B
Length of principal SPINes, ceveveerrireivieseriineinnivsdeioraneninasiass 36
Lsngthofs«.condmyspmes,................................‘.............‘ 20

Of the head only the centml portion is presmve,d The neck-seoment 1s mutl-
lated, and it cannot thercfore be determined whether or not there Were any spines
attached to the posterior part of the glabella. Detached specimens of the gla~
hella would so much resemble the same part of certain forms of Calymene
‘I}Zmncnbalc/m, that they would be mlstfﬂmn for that species unless cuﬁcally
exainine ‘
I beg to dechcate this species to the Rev. E. J. IIorsm, Director of the Laval
Normal School, at Quebec, who discovered and kindly commumcated the 9pec
men for de,scnptmn. : ‘
Locality and I‘or'fmmon.w'l‘muton hmestane, waéle ala I‘mponne, near pre
Tour ment. .

Crass UNCERTAIN.
Gcnus PASCFOLUS.

The above generic . nare is ploposed for certain ovate or sub-vlobular bodles,
resembling the Ischadites Kenigi of the Silurian system, but: dlﬁelmg thexeﬁom
in the form of the plate-like mmkmgs of the casts of the interior, whick in this
genus- are pentagonal or hexagonal instead of quadrangular. A specimen fi
Anticosti shews that the animal was inclosed in a thin leather-like sack, and
attached to the bottom by a short tubular continuation of thls e\:ternal cover
Its aﬁimtms a,ppea,r to be with those of the Tunicata. S

PASCEOLUS HALLI. o

Descnpnon.—«-Body ovate or balloon shaped bemg regulaﬂy.rounded
and produced beloW mto a short neck-hke pedlcle‘ }nch onistitutes th
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~of attachment ; outer integument thin, its external surface covered ‘With Y
drregular rounded wrinkles about ten in one line, distinctly visible to the nake

- side of the cast there is a small elevation about half-way between the top: ani
‘bottom, which appears to mark the position of an aperture in the side of th

~ the tube, they are composed of numerous concentric layers resembling those of;

- rounded blunt point which is nearer to one end of the prominence than to:

* the distance between them is from one to three lines. They exhibit in so

“completely covered with hexagonal or pentagonal divisions, presenting

eye; its interior reticulated with ridges corresponding to the divisions be
the plate-like markings of the cast of the inside. The cast of the interior

appearances of Spharonites or Fawosites; these spaces are each about a quarter’o
a line in diameter at the base of the fossil, but increase in size above, until at t
‘summit they are one line in diameter. The spaces are convex in their centres
and the interior of the integument is fitted with concave depressions to corres-"
ond. ‘ ‘ : ‘ : T
P One specimen was procured with the integument preserved ; it extends bel
the base, and encloses the short pedicle as well as the body above. On on

animal. I beg to dedicate this species to Professor Hall. Length of specmen

one inch and a-half, greatest diameter about the middle, thirteen lines.
Locality and Formation.—White Cliff, Gamache Bay, Middle Silurian.
Collector—J. Richardson. - ‘ ‘ ‘

PASCLEOLUS GLOBOSUS.

Description—Sub-globular from one to two inches in diameter: surfice mark
ings principally hexagoual, and about two lines in diameter. Y

Locality and Formation.—Trenton limestone, City of Ottawa, where it is found-
in certain quarries in great numbers, usually flattened or pressed into a hemis- -
pherical shape. ‘ : a o

Collector—E. Billings.

Pranrtm.

" Genus BEATRICEA.

_The above generic name is proposed for certain tree-like fossils collected i
the Lower aud Middle Silurian rocks of Anticosti. They consist of nearl
straight stems from one to fourteen inches in diameter, perforated throughout b
a cylindrical and nearly central tube, which is transversely septate. Outside o

an exogenous tree. No traces of roots or branches have been distinctly observed
There appear to be two species, distinguishable only by the characters of th
surface. ‘ ‘ ‘ . =

BEATRICEA NODULOSA.

Duscription—The surface of this species is covered with oblong, oval, or sub
triangular projections from one to three lines in height, each terminating i

[

other. Some of the projections are six or seven lines in length at the base, a
half as wide. Generally they are smaller, and often with a nearly circular ba

specimens a tendency to an arrangement in rows following the length of th
stem.  In some instances these rows wind around the stem in spirals. - In add
tion to these characters, the whole surface is fretted with minute points, a

‘these when partially worn show a perforation in their centres. =~~~ = -’
In a specimen three inches in diameter, the diameter of the central tube



hlee-quartels of an mch the tlansverse septa ore thm, vely concave, and atf
distances from each- other varying from one line to one inch.' g o
* Locality and Formatmz.-——Antmostl, at erck Pomt Salmon Rwer and Battery;
Chiff. Lower Silurian. ‘ L ‘
Collector.—J . Rwhardson. ‘

BEATRICEA UNDULATA.

Descry, Lptwn ~—The smface of this spec1es is sulcated lonmtudmallv by short
iregular wave-like furrows from: two’ lines to one inch across, according to the -
size of the spemmen. In other respects it appears. very like B. nodulosa. The‘
largest specimen is ten feet five inches in length, about eight inches in diameter
ab the large end, and six inches and a-half at the “smaller extlemlty Another,
 ghort framment is fourteen inches in diameter.

All the specimens of both species are replaced by ceubonate of hme, bu‘c show' |
mofe or less perfectly the septa character of the central tube and the concentric
arrangement of the layers of the stem.  They are generally btoken up i mto short

ieces.

r Locality nml Forma{wn.——(}a ve James, Table Head, two miles east of Gamuche‘ :
Bw, and numerous other loca}ltles in the Mlddle Sllunan. : W
Collector.—J Richardson.
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- Sir,

In my last Report I endeawored to resume the 'malyses of mmera’l
which' have from time to time appeared in the published Reports of: the
vey, to classify them, and te’ indicate their relations to the ifferen

‘ of the sedlmentary rocks.‘ All of these spnngs ;ssue fromh the‘pal ozoic fox



|20 Victoria.  (Appendix, No. 52)

tlons, and the gleater pfut from - the Lower Silurian rocks of Lower | Canad
their distribution is highly important both in a geological and chemical point
view. You have shown that the great paleozoic basin of Canada is divide
“into two secondary basins by an ams extending from Deschambault on the St.
Lawrence, in a dircction south-west to Lake Champlam. The eastern part of the
western basin is more or less affected by undulations, which appear to be con-
nected with this great axis, and present at the same time many dislocations'
“which you have traced for long distances, and shown to be connected Wlth the -
masses of intrusive rocks so common in the distriet of Montreal. :
It is in this disturbed region that by far the greater number of the mmelal\
springs occur, and although it is often difficult to establish the existence or trace:
the extent of the faults in the stratification, on account of the quantity of quater-
- nary and diluvial deposits which generally cover the Silurian rocks of the region; ..
we are enabled to discover that in a great number of cases the mineral springs .
occur along the lines of d1stmbance, and it is probable that there exists a con-
~stant 1clat10n of this kind. It would appear in many cases that a very small
dislocation is sufficient to give rise to springs impregnated with the mineral
‘matters of the disturbed strata. The great western portion of the occidental
basin, which is almost undisturbed, presents but very few mineral springs;
although the wells which have been sunk at Kingston, Hallowell, St. Cather-
ines and elsewhere, show that the rocky strata of tlus region are chaloed Wlth
saline waters.
‘ As we approach the sonth-vastern limit of the western basin, the mmeral
- springs become more and more nunerous, but this boundary once passed, we
soon reach a region where the rocks have become profoundly altered, and furnish
no more mineral waters ; it is however to be remarked that between the anti- .
clinal axis which forms the limit of the two basins, and the metamorphic rcgplon”
on the south-cast, several mineral springs oceur. o
The two classes into which T have in a previous Report divided the saline
mineral waters, may be (,ouvvumntly distinguished as the neutral and the alkaline -
waters, The forimer contain chlorids of magnesium and caleium, while in the
latter the whole of these earthy bases oceur The form of carbonates aud silicates, -
‘the waters being alkaline from the presence of carbonate of soda. The few .
saline waters of the Uppm Silurian rocks are all neutral, as is also the greater
- number of those issuing from the limestones which constitute the inferior portion -
of the Lower Silurian series, while the alkaline waters characterise the schistose
strata. which constitute its upper portion. The schists of the Hudson River
avoup arc argillaccous, and their analysis shows that they are composed to a
‘ meut extent of the debris of felspathic rocks, and contain three or four-hundreths
of alkalies, which they slowly give up in a soluble form to the decomposing
action of infiltrating waters. T this w ay the neutral waters of the undulymg
limestones have their earthy chlorids decomposed, and are converted into- alka-
line VV"tte]s, which are still strongly saline.
There is however another class of alkaline waters in which the alkalme
carbonates and silicates predominate, and which contain but a small portion“of
common salt. These waters appear to be derived exclusively from the argill
ceous strata, and to have no counection with the underlying limestone lock
Such are the springs of St. Ours, of the Grand Coteau of Ohwmbly and $ome
of the waters of Nicolet. * I have examined from the region about Nicolet, &
springs which issue from the schists of the Fudson River Group along the sam
- line of disturbance, the whole of them within a distance of three or four league
These waters are described in the Report of last year ; two of them are stlong
saline and nuutral two others are also sahne but a,lka,hne, and. the remaltu
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" two are characterized by the predominance of alkaline carbonates. These last
are probably waters derived entirely from the schists, while the other four.
have their source in the limestones. iR ' SR R

In continuation of these investigations, I have to submit to you the results
~of the examination of several more mineral waters, some of which are remark- =
able in their eomposition, and serve to throw additional light upon the general -
conclusions already adduced. I shall in the first place give the results of the =
examination of two strongly saline neutral waters from: Western Canada. ~One:"
of these occurs at Bowerman’s mills, on the thirty-second lot. of the third con-
cession of Whithy. The spring is copious, rising to the surface and fillinga -
large cistern, the temperature of the waterin which, on the 12th of October, .
was found to be 610 T., but the conditions were not such as to render thisa -
satisfactory determination, and it is probably above the truth. The water is " -
highly saline, very bitter, and when concentrated almost acrid to the taste. Tt - -
deposits by boiling a portion of carbonates of lime and magnesia, with a little
strontia and traces of iron. The water furnishes evidence of abundance  of .
bromine, but it is ouly in the alcoholic extract of the salts-that the presence -
of iodine is apparent. The analysis of the water was conducted in the wusual - .
maunner, but for the determination of the bromine, the iodine having been"
separated in combination with palladium, the soda salts were treated with
one-sixth of the amount of nitrate of silver requisite for their complete decorn-
position, and the precipitate, which was found to contain the whole .of the
bromine, was analysed by fusion in a current of chlorine, until the whole of the’
bromid was decomposed with the evolution of copious red fumes of bromine, the .
amount of which was 0-220 parts in 1000 of the water. The alkaline chlorids.
yicld but a trace of potash salt when treated with chlorid of potassium. I
The analysis of 1000 parts of the water gave as follows: ‘ B

 OBLOTIA OF SOGI, + v+ v vvvesnes s vaienasasaeessaeneesensnenenines 189158 S

RT3 1 (s P & A1 3 X

“o fmagnesium, oo D P 102 : ¢
Bromid “ godiam «.veieiiiiie il *2482
Todid B B i iieeerieaaeisenens sreseraiasiessesess . 0008
Carbonate 0f 1ime, v ovvverienveiiirerasreinrnoennans Cieireeseneas 0411
“ HOMAZNESIA, «rtee et i i i iy ey -0227

Salts of potash, strontia, and iron, ......... . c0.vevooa. .. (traces)

. 46'3038

The: spring at Whithy issues from the Treunton limestone, and in the same
formation in the township of Hallowell several borings have heen made with
a view of obtaining brine for the manufacture of salt.  On the 11th lot.of the
2ud concession of the township there are two salt wells on the land: of Mr.
- Amos Hubbs, and one on the adjacent lot of Mr. Stewart Chiistie.. The rock. -
is met with at a depth of from six to ten feet, and the well of Mr, Christie
having first been sunken forty-five feet, a boring was carried down to the depth
of one hundred. The well was filled with surface water at the time of my.
visit, but a-portion of the brine raised from the bottom of the well at, forty-fiv
feet, seemec’} less strong than that extracted in' the same manner from a well
twenty-seven feet deep, on the land of Mr. Hubbs: The latter was according}
selected for examination. It had a density of 1053-11, at 600 F.; and wal
exceedingly bitter and saline to the taste. By boiling it deposited no';
bonates ;- and the residue after evaporation and dessication. at 8000 F. 'y
completely soluble in a cold solution of sal-ammoniac, with evolution-of ammo
- showing that the portion insoluble in water was magnesia from the decompos
. of the chlorid ‘of magnesium, which, with the chlorid of calcium; is prese

3
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this brine in very large proportions. The water contains no sulphates, and onl;
traces of potash salts’; it yields a strong reaction of bromine, and unlike
Whitby spring, a large proportion of iodine. This element is so abundant as t
be readily defected in the unconcentrated water, which when mingled with
solution of starch and a few drops of hydrochloric acid, becomes so deeply blu
‘on the addition of a little nitrite of potash, as to be nearly opaque in a glas
three inches in diameter. The iodine and bromine were determined as in the
previous analysis ; the iodine was equal to 0:01128, and the bromine to 0-3639 .
parts in 1000 parts, for which the analysis gave :— : A

 OBLOPIA OF SOGIUY, v ve e ves sesnenenensasasioeenenennssnsseanesessosnsnses 3813160
B L U] 1. O P 12082 I
®o o mMAgNeSIUI, . e it Cheheeedieereneareneraess 12°0060 .

Bromid # SOMIUID, «eeusernueneeeiseeernmoresinrnuenonossrsnnssionnaiss 4685
Todid o« LTS s

o ‘ - 68:0433*°
" Sainte Genevidve, on the Batiscan River, affords several mineral springs
which issue from the lower limestones and are strongly saline and neutral ;. tw
of these have been quantitatively analyzed The first is on the land of Olivi
Trudel, about 'a league above the church, and on the banks of the Rividr
Veillette. The supply of water is abundant, and bubbles of curburetted hydre
gen escape from the spring at short intervals. = The water is very strongly bu
_ pleasantly saline to the taste, and has a density of 1016:72, It contains abun
~dance of earthy chlorids.and carbonates, but no sulphates. The precipitate o
hoiling was chiefly carbonate of magnesia ; that from a litre of the water whic
had been boiled for an hour consisted of 0760 gr. of carbonate of magnesia and onl;
0-012 gr. of carbonate of lime, and in evaporating another portion of the wate
by boiling to one-sixth, the precipitate was found to be purcly magnesian, with
out any carbonate of lime, and only a trace of oxide of ron. It is evident from
" this, that the dissolved chlorid of magnesium slowly redissolves the precipitated, -
carbonate of lime at a temperature of 2120 I, a reaction which has indeed long,.
~ been known, and that the proportions in which the clhlorine is divided between
“the earthy bases in a natural water, cannot be determined from-the results of
its analysis. This springislike the last, remarkable for the quantity of iodine
which it contains ; the unconcentrated wuter gives the reaction already indicated:
for the Hallowell saline, and when acidulated with hydrochloric acid, yields with.
a palladium salt, a precipitate of iodid of palladium after a few hours. 1000 parts:
of the water were found to contain : ‘ ‘ ‘ S
Chlorid of SOGIUN, «vvvuvassrnensenienuannsssndsuesnsnnenesioeedsneneds 172671

@ dopotassium, veevaeee e e eiareeeea 1 L ¢

B foealeium, coviiiaiaieseees i, Cesessennasrerirsianene .. 6038 -

& O Magnesium, ... es e vieeniaan FR R P RV 1s 1

.~ Bromid ¢ sodium, ..cviviinnnen N S (1
Todid ¢ “ et e eiaeiieievenana Ciseesveraans 0133
Carbonate of 1ime, «.ovvuevievesns PN N PPN 0120
wo “omagnesit, . ..eevsve e Ceeneeans D R £ 11 ]
209987

* A bottle of water sent me the summer following by Mr. Hugl McDonell, from a well on the. 17t
lot of concession of Hallowell, resembled closcly the above, but was not so strong. The differen
chlorids were détermined, and the result was as follows i— ' . ' . IR

Chlorid of SOAIUNY, et vvnelveirarereionrsarerashonassuisioatsassiorvons . 17°4000
L L1031 PRI N A 1) B

L T Y 10T 100 R T S devevedieee coaens 994843
.Bromids and iodids undetermined. - ‘ ‘ : e
o ‘ ‘ © 350893

From the large amount of earthy chlorids, amounting to one-lialf their solid contents, it Wil
.. evident that these waters are .notwell adapted to the manufacture of common salt.—See Repor
. 1847748,p. 161, : S ‘ o e



' At the ferry, and directly opposite the church of Sainte Geeneviéve; is another:
gpring, which discharges an abundance.of carburetted hydrogen gas.. The water:
is not so bitter to the taste as the last, and is agreeably saline. . Although less
rich in chlorids than this, it contains the largest amount of iodids yet found in-
any mineral water of the Province, the quantity of iodine present being equal to-
485 grains of jodid of sodium, or 1% iodid of potassium to the pound avoirdu-- =
pois. In the analysis the alkaline chlorids were estimated by the difference .

“between the other salts, which were directly determined, and the total amount. .
of saline matters left on evaporation. 1000 parts gave: . . .

Chlorid of S0QHUM, « v vtvsuurunnnererneereearnnorienseareieernsaneneaeaes 1105004 L ¢
S GALCIUIM, v eunasenaiearnrnerisnnidonssioriniiiensaiaansesianes © '2264
L T - (0 PP -7 S
-~ Bromid “ 80diumy s ieiianiiasirdieiiiiedaisiaeseariracssanenesaonneanes 00273 0
1] '

Todid S PP S Tt
Carbonate of lime, o+ eeuvvnnnnenns L NI ) £ -1
u B T T T T T EE TN 1.7
131400

It is to be remarked that all of thesé waters contain small portions of oxyd of -~ -
~ iron, as well as of alumina and silica; the latter eléments are never wanting =~ .
even in neutral waters, although from the' minute quantities in which they .
~oceur, their presence is generaﬁy overlooked. It is sufficient to evaporate to" . .~
dryness any water with an excess of hydrochlorc acid, and to dissolve the residue, = -
_in water with the addition of a little acid, to obtain a residue of silica. Theacid . -
liquid will always yield with ammonia a small precipitate of alumina, generally
‘mingled with oxyd of iron, and containing phosphoric acid.” This precipitate - -
moreover rarely fails to give the reactions of manganese. R
Berthier—In the parish of Berthier (Leinster), about a league above the ..
manor, and on the banks of the Bayonne, adjoining the land of Charles Boucher,
isa copious saline spring, which discharges bubbles of inflammable gas. The
water is cold, clear, and pleasant to the taste; it is neutral, but- contains only -
~avery small portion of earthy chlorids. The quantity of bromine present in this
water is considerable, but the amount of iodine is very minute. = A partial =~
analysis gave the following results :— ‘ ‘ L

Chilorid of SOGIUNY, v vusvssevarasssnsessesseensearasssssosasasesersneaaces 8:0454 :
A @ ealeium, veaeiies i, B T R ERR T - 1:1: EU
L L L1 o F O P Y 1]

Carbonate 0f LIMe, +vveuieeseenerrseneenroeinenmsiisnerssornaenaeniessess 0470
R 1 117:4 1112 PPN O -: 13 MY

Bromids and iodid undetermined. ‘ ‘ ‘ o

‘ L U90600
Another spring on the bank of the rivulet near the manor, regarded: as a
chalybeate water, has a feebly ferruginous taste, and deposits a small amount of -
earthy carbonates mixed with a little oxide of iron; evaporated to one-fiftieth
it contains in solution only traces of chlorids, a small portion of sulphates and a.
little lime. It can hardly be called a minerval water. . .~ . . ¢
 Ruwdon—1I have collected the waters from two springs in this township, bo
of which are alkaline. The first is on the land of Alexander Connolly, lot 27,
‘range 3, where a copious spring. of clear, cold, and slightly sulphurous: wate
issues from the banks of the River Blanche; the volume of water discharged
may be ten gallons a minute. = The channel of the spring is marked by a scanty
white depomt. This water is feebly saline and alkaline; 1000 parts of it contai
0320 of "solid matter, consisting of earthy and alkaline carborates. an

LA
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chlorids, with small portions of sulphates, ‘borates, and a trace of bromine;:
no iodine:. : ‘ L B ‘ o
The second spring is on the 25th lot of the same range, on the land of M;
Thomas Lane. It is strongly saline, and when concentrated, distinctly alkaline”
to the taste. It contains no sulphates, but fraces of baryta and strontia, and
gives when evaporated to- a small volume, the reactions of boracic acid, bromine

and iodine, the latter however very feeble. This water contains 4+96 parts of

~ solid matter in 1000, and has a specific gravity of 100447, R

Plantugenct.—The water of a newly discovered saline spring said to be from
- this township, and furnished me by Mr. Peter Macintosh, was neutral and strongly
saline, containing 10-16 parts of'solid matter in 1000. It yields by boiling abun-- -
dance of carbonuates, and contains but a small. proportion of earthy chlorids; the
reactions of iodine and bromine are very strong. The water also contains:
strontia in comparatively large quantity, a little iron, and traces of boracic acid. -
Joly.—In the township of Joly there oceurs a very interesting spring: on the:
banks of the Ruisseau Magnenat, a brauch of the Riviere Souci, about five
miles from the mills of Methot at Ste. Croix. The spring furnishes three or four
gallons a minute of a water which is sulphurous {o the taste and smell, and d
posits a white matter along its channel, which exhibits the purple vegetatio
generally met with in sulphur springs. The temperatare of this spring in th
evening of the 7th of July was 46° F., the air being 520 F. B
This water is not strongly saline, but when concentrated is very alkaline and-
salt to the taste. It contains besides chlorids, sulphates and carbonates, a considez,
rable proportion of boracic acid, which is made evident by its power of reddening
paper colored by turmerie, after being supersaturated with hydrochloric -acidv
There heing no satisfuctory process for determining divectly boracic acid in sueh -
& mixture, the following indirect method was devised :—Having evaporated a
portion of the mineral water to dryness, the soluble parts were taken up by -
distilled water, and carbonate of ammonia added to precipitate a portion ‘o
silica. The ammoniacal salt being removed by ebullition, the liquid was di-..
gested at a gentle Leat with pure recently precipitited carbounate of silver, until:
the whole of the alkaline chlorid was decomposed; the filtrate, holding some -
oxyd of silver in solution, was evaporated to dryness, and fused in a silver’
crucible. On re-solution, the reduced silver remained behind. The solution;
~ now containing only alkaline carbonate and borate, with a little sulphate, was:
~again evaporated, and the residue having been fused was submitted to analysis
" The carbonic and sulphuric acids, the soda and the potash having been directly
determined, the difference between the sum of these and the original weight:
the salt corresponds to the boracic acid. In this process all the errors of analysi
fall upon the horacic acid, but no direct method is known for its estimation
such amixture. The sulphuric acid ight be eliminated from the mixed salts b
the use of bi-carbonate of baryta, and the process be thus somewhat simplifie
The analysis of 1000 parts of the water gave as follows :— v

Chlorid of s0ditm,.veverrerrinnvuesinaasionedan e ereare e ...‘.......‘0(3818
u ¢ potassium, ... .. e e e e veisnee. t0087
Sulphate © S00a, everirrvinerientienneinans ERTTRIN i Cebenanas o 10215
Carbonate and borate 0f d0,«cevveeevininirieriiineiiiioararssaasenes esee. 02301
Carbonate of lime, .......... . ) e, . 0620
“o omaguesia, ., ... . DR 1 1:4
T L 2

AlUmIng, wevenviiiiseniiieieniea. N L L I

0-1523."
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to be equal to 0:0279, The sulphuretted hydrogen was determined by mixing a
~ portion of the water at the spring; with a solution of chlorid of arsenic, and
~ was equivalent to 7.5 cubic centimetres to a litre, being 2.1 cubic inches to an ;
- imperial gallon of 277 cubic inches. The amount of solid matter obtained by .
direct evaporation was 0-740 parts.’ ‘ o AR
I have already alluded to the rareness of mineral springs in the undisturbed . .
portion of the western basin of Canada; it was with the hope of finding some -
springs in the region north of Toronto which might serve to confirm the observa- '
- tions made in Lower Canada upon the distribution of the different Kinds of . =
- waters, that I visited last year some springs in the township of Scarborough, . |
which have a local reputation. They occur on the 16th lot of the 14th range, "
and are two in number, a little distance apart.” The waters are clear, and give -
by boiling a small amount of earthy carbonates; even when evaporated to one-"
~tenth they have no marked taste, and they contain only a little sulphate of lime
and traces of chlorids. The water fromm a well at the Bank of Upper Canada
in Toronto has a similar composition, and that of a spring at Spadina, remarkable
for the amount of carbonate of lime which it deposits in.the form of calcareous.
tufa along its channel, contains in solution besides the carbonate, only a trace of -
chlorids, and no sulphates. : ‘ S IR
There is a spring in the village of Brompton which is regarded as a mineral
water; it has when recent an unpleasant smoky taste, and soon becomes putrid.
and sulphurous in closed bottles. This water yields by evaporation 0-380 parts.
of solid matter to 1000, consisting of ecarthy carbonates with sulphates and chlo- =
rids, and a considerable amount of organic matter, which blackens a solution of
nitrate of silver. Another copious spring, about half-a-mile below the village of -~
Brampton, on the Etobicoke, was found to deposit a considerable amount of =
-earthy salts in boiling, and when evaporated to one-twentieth to be feebly saline -
to the taste, containing small quantities of chlorids and sulphates of lime, mag-"
nesia and alkalies. It is not probable that any of the six springs just mentioned:
-~ rise from the underlying Lower Silurian rocks, to the waters of which they bear -
but little resemblance ; they probably owe their feeble saline impregnation to the -
clays and sands which cover the palaozoic strata of the region. ce

Waters of the St. Lawrence and Ottawa Ivers.

The plan proposed for supplying the city with water from one of these rivers,:
having made a knowledge of their chemical composition a matter of considerable -
interest, I proceeded, agreeable to your desire, to make a careful analysis of their *

~waters. - The results, independent of their local value, are important, as showing .
the composition of two immense rivers which drain so large a portion of the con- "
tinent. — S S o

The time chosen for collecting the waters was in the month of March, before -
the melting of the snows had commenced; the river waters were then unaffected - -
by the rains and the drainings of the swface, which tend to make their composi- ' . *
tion variable during the summer season, R T

The water of the Ottawa was collected on the 9th of lastMarch at the head of :
 the lock at Ste. Anne, where the position and the rapid current assured me the -
water of the river free from all local impurities. The river was here unfrozen,
owing to the rapidity of the current, and its temperature was found to be 33° F.,

that of the air being the same. - T T
- The water, which was free from all sediment or suspended matter, had a'pale’
amber-yellow color, very distinet in masses of six inches. - 'When heated this color -
dgepens; and by boiling, there separates a bright brown precipitate, ‘which, when
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the volume of the water is reduced to one-tenth, is seen to consist of small brill
iant iridescent scales. These are not gypsum, of which the water does not ¢
tain a trace, but consist of carbonates, with silica and organic matter. Meanwhil
the water becomes more highly colored, and now exhibity an alkaline reack
- with test papers. - A
~ The recent water, mingled with hydrochloric acid and a salt of baryta, remains
“clear for a time, but after an hour a faint turbiduess appears, indicating a traceof =
sulphate. With nitrate of silver and nitric acid, a slight milkiness from the pre- -
sence of chlorids is perceptible. The amounts of sulphuric acid and chl
were determined on portions of two or four litres of the water reduced by ey
poration to a small volume, and acidulated. The precipitate obtained by x
* addition of a few drops of nitric acid and nitrate of silver, was scanty and reddish
“colored. After twelve hours of repose it was collected, dissolved from the filter' -
by ammonia, and the pure chlorid of silver thrown down by a large excess
nitric acid, while the silver-salt of an organic acid remained in the solution..
~'When the precipitate obtained during the evaporation of the water is b
“with a dilute solution of potash, the organic matter is dissolved, and the alkalin
solution assumes a bright brown color, which becomes paler on the addition
acetic acid ; acetate of copper produces no precipitate in the liquid thus agi
lated, but on adding carbonate of ammonia and heating the mixture, a minu
- white floceulent precipitate separates, having the characters of crenate of co
“Another portion of the precipitate by.evaporation was dissolved in hiydrochlori
acid, and decolorized by boiling with chlorate of potash; on evaporating, t
solution a portion of silica separated, and the liquid gave with ammonia a colorle
precipitate, which was chiefly composed of alumina; re-dissolved in hydrochl
acid however, it gave with a sulphocyanid, evidence of the presence of oxyd of |
~ iron, and with molyhdate of ammonia an abundant yellow precipitate indicating .
phosphoric acid. The aluminous precipitate heated on silver foil with causti
potash gave a slight but decided reaction of mangauese. o
When the concentrated water, with its precipitate, was evaporated to drymnes
ina platinum capsule with exeess of hydrochlone acid, and the residue treated
with acidulated water, a large amount of silica was obtained, equal to one-thi
of all the solid matters present.  This silica was white after ignition, and perfect!
pure. A portion of the water was evaporated to one-forticth and filtered
the residue being farther evaporated to one-fourth, deposited on the plating
“capsule an opaque film, which was but imperfectly soluble in hydrochloric aci
The concentrated liquid was dark brown and alkaline, reddening turmeric pap
it was now evaporated to dryness, ignited and treated with water. The soluble
_ portion was strongly alkaline to test papers, and perceptibly so to the taste.:
residue insoluble in water was treated with strong hydrochloric acid, wh
- dissolved a portion of lime without effervescence, and left a residue of pure
-silica; the acid solution contained no magnesia. ‘ . A
~ The dried residue from the evaporation of this water is ofa deep brown col
when ignited, the organic . matter which it contains burns like tinder, diffusing
an agrecable vegetable odour, and leaving a little carbon. The water was 10
‘examined for nitrates, but the absence of any deflagration during the igni
of the residue showed, that if present they were in very small amount. Tl
season moreover at which the water was collected (being ot the end of'a winter
of four months of unremitting frost), would not be favorable to the formatio
nitrates. ‘ : ‘ ‘ S,
The following numbers are deduced from the means of two or more concord
‘determinations made upon quantities of two and four litres of the Ottawa, an
calculated for ten litres or 10:000 grammes. ) ‘ R
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Carbonate of Hme,.v.uvei e tiaiiaiaiiaayy ‘ ‘
LB magnesily cecse et eiiaiaieean vevenearaead 2
Chloring, vvovevreriairenieroiesioiossnrannns ‘
Sulphuric acid, cveovieanediaiiien, Ceveeaeaes ‘
£ T R S
© Chiorid of sodiumy.icveiiseninoriiianiaass .
U pOtaSSIUT, v ierea e e e
Residue dried at 3000 Fuyuuvueers tvnriniiiniiin i es e et 905
Edgmited, s e e e B 1: £ R

The wnounts of silica remaining dissolved in the water evaporated to one- ' .
twenticth and one-thirticth, were found to be 0019 and 0020 for four litres, = -
giving for ten litres a mean of 0:046 grammes of silica thus retained in solution,
The amount of lime remaining dissolved in this quantity of the water thus ;|

“evaporated, was equal to 0:023 of carbonate of lime.” A
The chlorine and sulphurie acid present in this water are sufficient to neutralize
~only about ene-halt of the alkaline  bases present; the remaining portion « |
- may be regarded as existing in combination either with silica or with the organic-
acids present, and it is probably in a similar state of combination that a portion -
of the lime remains dissolved in the evaporated water. AR A
In the following tuble the lime and the excess of alkalics are however repre- '
seuted as carbonates, and we have for 10.000 parts, ‘ R

Carbonate of 1mMe, wvevevseierinrroiineirseiienesan, Ceiaeesesdeaeaiviaaens 0°2480
T “omagnesia, ceeeerecepionnnenes Y 6 1::

S L L [: [
Chlorid of POLASSIUM, veaereiiiierreruns tietdiuiiiiinsienaiianeiarenass 0160 .
Sulphate of potash,.cvvves e iiis i e e, (0122

« G g0dB, vrernianen F T P T D K- 1)

Carbonate of S0dfy . vuveeirereteciiseansnranaaas D £ (1]

Aluming and oxy@ of fron, «veeuiei it it i e e e . (traces) ‘ .
[ W

Manganese and phosphoric L R R PR R PP
- 06lle
The. water of the St. Lawrence was collected on the 30th of March, on 'the .
south side of the Pointe des Cascades, (Vaudreuil)) The rapid current had,
here left an openiug in the ice, from which the water was taken at a distance
of six feet from the shore. It was clearand transparent, and unlike the water:
of the Ottawa, exhibited no color in vessels several inches in diameter.. The recent
. water gives a considerable precipitate with salts of baryta, and a slight, one with:
nitrate of silver. - When boiled it lets fall a white crystalline precipitate which
adheres to the sides of the vessel, unlike the deposit. from the Ottawa water. -
- A little yellow flocculent matter appears suspended in the concentrated liguid,
- which is only slightly colored, and the dried residue contains much less organic, -
matter than that from the last mentioned water, . The residue from two litres,
when dissolved in hydrochloric acid, sufficed to give distinct reactions of ironand. .
manganese. The ammoniacal precipitate from this solution was in great part
soluble in potash, and was alumina. From a second portion of two. litres a
precipitate of phosphate was obtained by molybdate of ammonia, less abundant
however than from the same quantity of the water from the Ottawa. The -
- determinations were made as in the previous analysis, and gave for 10,000 parts, -

Carbonate of 1ime, «eisviaraseeoreeasnesiainanio, ‘ v evads e 08033 -
Co% L mnagnesiag caheeesll ‘ e : -
Chlorine, «iveesveivecasnions
Sulphuric acid, «veeviaeaiien.

Bilica, «vovvarersaons .

Chlorid of potagsium, :v.evevissversneadnainios

.o Cesen
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Ohlorid of SOAIM, v ervevrverrsssranerens

Residue dried at 3009 T, o.ovieeiue i iiiiveiniennes Ceesereas
R £ 147 S S R

When evnpomted to one-for twﬂl this water still’ contains in eo]utlon a portl n
“of silica and some lime; the silica thus dissolved was found equal to 0+075,
and the lime to 0050 of carbonate of lime for 10,000 parts. - The ploportl ﬁs‘*f
~of sulphuric acid and chlorine are much larger than in the Ottawa water, but
were found ot quite sufficient to S‘ltmate the whole of the alkaline: s ‘
present. The small portion of lime is probably held in solution by the. con-j“
centrated water in the form of silicate, which, as is well known, possesses'a
_certain degree o fsohﬂnhty while fmm the insolubility of the silicate of maﬂ-‘ ¢
nesia, this base is completely separated during the evaporation. :
-1 Sll])JOlﬂ the ‘caleulated results for 10,000 pmts of the St. Lawrence Wa ery
the lime and magnesia ‘md the slight excess of allmlu,s being 1ep1tsented e
carbonates. : ‘

Carbouate oflxme,
i o mngnesm, ........... PN
Silica, . e Meenenas e
(/hlou(l of pomssmm, e e e
“ “ sodium, .. ..... e
Sulphwte of soda,.. ... [ N e
Carbonate % . ..eviiiiaiae, F N
~Aluming, phosphonc nmd ........... e e
Oxyds of iron and manganese, «ovieesseveeas vesvaves

The wmtlon of the dried residue expels a pormon of carbonic acid from the

. earthy c«uboxmtes, and hence the caleulated results exceed the weight of the re-
sidue, besides which cousiderable portions of the lime and marruosu are comblned ‘
with silica, and not with carbonic acid as in the caleulated table. a
The comparison of the water of these two rivers shows the following dlﬁ'erm
ences :—The water of the Ottawa, containing but little more than one-thlrd
a8 much solid nnttu* as the St. Lawrence, is 1mptefr1mbcd with a much larger
portion of organic matter derived from the decomposition of vegetable remairls,
and a large. amonnt of alkalies uncombined with chlorine or sn]phurlc a
Of the (mllxahcs determined as chlorids, the chlorid of potassium in" the Oftt
water forms 32 per cent. and in that of the St. Lawrence only 16 per ce
~while in the former the silica equals 34 per cent., and in the latter 23 per- cen
of the mineral matters. The Ottawa drains a region of crystalline rocks L
-receives from these by far the greater part ofits waters hence the salts of p
liberated - by the dccompomtmn of these rocks are in large proportion
- extensive vegetable decomposition,. evidenced by the organic matters dissol
- in the water, will also have contributed a portion of potash. It will'b
collected that the proportions of potash salts in the chlorids of sea-wate
saline waters generally, does not equal more than'two or three per cent. ' As
the St. Lawrence, although the basin of Lake Superior in which the river
its otigin is surrounded by ancient sandstones, and by crystalline: rocks;]
afterwards flows through lakes whose basins are composed of paleeozoic:
which abound in hmestones rich in gypsum and salt, and these. rocks.
given the waters of this river that predominance of sodfm, chlorine and sulphiu
acid which distinguishes it from the Ottawa.. It is an interesting geograph
feature of these two rivers that they each pass through a series of great lake
which the waters are enabled to deposit their suspended nnpuntxes, and th
rendered wm'ukably clear and transparent.




* The presence of large amounts of silica in' river waters is a tact only recently
‘established, by the analyses by H. Ste. Claire Deville ‘of the rivers of - France,*:
The silica of waters had generally been entirely or in great part overlooked, or
had, as he suggests, from the mode of analysis adopted, been.confounded with .
gypsum. ~ The importance in an agricultural point of view of such an amount of *

dissolved silica, where river waters serve for the irrigation of the soil, is very great,
~and geologically it is not less significant, as it marks a decomposition of the sili- -
“cious rocks by the action of water holding in solution carbonic acid, and the or- .
manic acids arising from the decay of vegetable matter. These acids combining
with the bases of the native silicates, liberate the silica’ in a soluble formi, . In . '
fact silica is mever wanting in natural waters, whether neutral or alkaline, al-
though proportionately much greater in those surface waters which are but slightly
charged with mineral ingredients. . The alumina; whose presence is not less con-
stant, although in smaller quantity, equally belongs to the soluble constitueats of .
the water. - The quantity of silica annually carried to the sea in solution by the
St. Lawrence and similar rivers, is very great, and doubtless plays an impor- . -
tant part in the silicification of organic remains, and in the formation of sili-:
cious deposits, both directly and through the intervention of silicious infusorial .
animals. R \ o “ RIS
 As regards the question of a supply of water for the city of Montreal, it'is.
to be remarked that the composition of these waters will be subject to consid~ -
“erable changes with the different seasons. . The waters from the melting of the
snows and the autumnal rains, will give to the river a character somewhat dif- .~ - -
ferent from that presented after the long droughts of summier, or after several .
months of continued frost, when we may suppose that the water will contain the =
largest amount of soluble matters. e ‘ Lo
The waters of the St. Lawrence meeting those of theOttawa below Vau- -
dréuil, the two flow side by side, and may, asis well known, be distinguished by =
their difference of color. The clear grecnish-blue of the larger river contrasts -
strongly with the amber-brown color of its tributary. The agitation of the cur--
rent however ‘gradually mingles the two streams, and even the brown water "
along the front of the island of Mdntreal is already mixed with a considerable’ |
portion of the St. Lawrence water, as will be evident from the analyses given' .
helow. As but a portion of the Ottawa enters the channel of the'St. Law-.
rence at the head ot the island, and as the volume of the former river is very .
variable, it happens that the proportions of the mixture at a given point in front.
of the island are subject to considerable changes. At the close of ‘the sum-
mer and winter seasons the waters of the Ottawa are comparatively low, and: .
‘then it may be observed that the water supplied by the City Water Works
is but slightly colored, the water of the St. Lawrence predominating, while:
during the spring floods its deep color shows the larger proportion of Ottawa
water. - It hence follows that the purity of our supply of water is in an inverse
ratio with its color, and that in obtaining an uncolored water we exchange'a
small proportion of organic matter for a much larger amount of calcareous salts. = -
~ Isubjoin the results of some analyses of the mixed waters taken in front of
the island of Montreal. The first (1.) is from a specimen- collected on the 9th
of March; the same day as that of the Ottawa, whose analysis is given above
It was taken at Lower Lachine, about thirty feet from the shore, and opposite
the entrance to the new aqueduct, Mr. T. C. Keefer,the engineer of ‘the work,
accompanying me and indicating the locality. - The second (II.) was taken from -
the well of the present Water Works, immediately after it had been pumped ug

i

¢ Annales de Chinvie et de Physique, 1848, vol. xxiii, p. 32,
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- from the river on the 15th of March ; the pale yellow color of both 'of the
ters indicated that the St. Lawrence predominated in the mixture. * The'thi
“column (IIL) contains some determinations made in the month of April, 185
‘when the spring floods hud evidently augmented the volume of the Otta
The water was collected. from the supply-pipe in the laboratory of the Su
They are calculated as in the previous-analysis for 10,000 parts. -
. a B ‘ - L. ML I
Carbonate of lime, ...... et eeeas P = [ R 111} *4228

& “‘ MAZNESIA, voed v or ey, P . 1970 +2160 0989

SHICA) vovetveaniererinsrneands Cenveieereness tB2G50 3450
Chloring, «vovveverensnnst Ceieeseieenereseaiiiees., 0183 0 0296 -0296
 Sulphurie neid, ..., . ’ veeriaaes t0487 00498 0449y
Residue dried at 3000TF., ....... e edeeresesavaeaanaes 1041500 105600 . L.y

w Bgnited, vvveiiiirisi it e see. 1020200 103750 L L.

The composition of IL. shows that opposite the city, where the water is tal
for our present supply, there is, as might be expected, a greater mixture
_the St. Lawrence water than at Lower Lachine. The amount of chlorine wli
‘it contains is moreover worthy of especial notice. it being greater than in th
pure water of the St. Lawrence, which yields ‘0243 of chlorine (the Ottaw
water containing only ‘0076 of this element.)) The result obtained. in A,

1850 shows & similar excess, and another determination which I made onth
water drawn on the 11th of last April from the supply-pipe in my laborat
- gave *0284 of chlorine. This constant excess of chlorine in the water raised fror
the river in front of the city, indicates a local source of this element, probabl
due to the drainage of the town. It is known that the springs which issu
from the limestones of the island contain a considerable portion of saline mattefy; -
and to this, carried by the sewerage near to the mouth of the supply-pipeiof.
the water works, we may attribute the predominance of chlorids in the water |

Limestones and Dolomites.

The following are some analysis of dolomites, and limestones more or les
- magnesian, from the Laurentian rocks. The specimens were collected by M
Murray in his examination of last year, and their position in the stratificati
will be found deseribed in his report. o o

I. This is a dolomite from the fourth lot of the tenth range of Loughborough
it is made up of large cleaveable grains, weathers reddish, and contains, ‘di§
seminated particles of a matter which is probably serpentine, and which:whe
the rock is dissolved in hydrochloric acid, remains behind intermingled. wit
quartz. The analysis gave :— o ‘ C

Carbonate of lime (by difference), vivevuveserscneisesviierosocasaisecanssess 6579

« B ¢ F YY1 7 T P A K8 0 |
Tngoluble, QUATtZ, €1C., v et erretietenssereeaionesriaiocieinsiioniesdoensiaes 110
" Oxyd of iron and phosphates, ««...vvveeiiviiviaeiiiiiivieiiiaa i (traces) & o

——c—

0

100

II. This specimen is from the sixth lot of the tenth range ot the township
Loughborough ; it is a coarsely crystalline limestone, but very coherent, suo
white, vitreous, and translucent in an unusual degree. It holds small grains
disseminated tremolite, quartz, sometimes rose-colored, bluish. and :gre
apatite, and yellowish-brown mica, but all in very small quantities. Its.

" 'gave 400 per cent. of insoluble matters, and 7:50 per cent. of carbon
‘maguesia, with a trace only of oxyd of iron.. This magnesian limeston

.
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however homoveneous in. 1ts composmon, as’ the followmfr expeument shows ;

a portion in coarse powder was digested in dilute acetic acld,‘ this was renewed,

* and the action continued with the aid of heat, so long as any effervescence was

apparent. . The white granular residue after being washed and dried, was not
attacked in the cold by diluted hydrochloric acxd but dissolved by . heat with
* cffervescence, leaving a residue of quartz, tremohte and ‘mica.  The portion
found to. consist of carbonate of lime'63-30, carbonate of -
‘magnesia 3670, a{)ploachmg to a pure dolomite by its composition, while the -

thus dissolved was

]ulge portion dissolved by acetic acid contained only 3:65 per cent of magnesian

carbonate. The rock is thus evidently a mixture of dolomite with carbonate.
of lime ; dolomite itself is not altogether insoluble in acetlc acid, and hence 3 aE

ortion of magnesia is found in the: &cenc solution.

IIL. This rock from the first lot of the sixth concession of Sheﬁield is uref'i S

white in color, a,nd coarsely crystalline, exhibiting upon the clea,vage aces -
diagonal striee. The density of selected ﬁ'atrments was found to be 7 863——7 864

Tt is a nearly pure dolomite. - Analysm ga,ve

Gal‘bonateoflime;.....................;......,...‘.... ....... PN 52'57
“ B 3T T T AP L R X
Peroxyd of iron, voveveieuriinisesieiininieinses . |
Quartz and mied, «vooeiiiiiiiiiei i ity 60
99-38

IV. ThlS dolomite is from the thirteenth lot of the elﬂ‘hth oonce%lon of Ma.doc.

It is grayish-white in color, fine-grained, almost compact and has a conchoidal -
fracture. Small veins of quartz mtelsect the rock, which has a densﬂ;y of ‘

2849. Analysis g gave i—

Gnrbolla,teoflime,........;.......,..‘,....;............................... 4647"

“ #MAGNESIA . u st 400D
Peroxyd Of IPON. ¢4 et vvuiieir it sieeiiininiiisesrsertinrninnarasnensnsasdes. 124 .
QUArtZ, «vvinererinnereiininiecnians fedreiisieanan Crerteiseniverisaraeess 120160

100-04; .

V. I‘hls is a fine-grained, grayish-white, silicious ma;,nesmn hmestone from o

the fourth lot of the fifth concession of Madoc ; it has a dens1ty of 2:757, a.nd‘ L

‘ contams a portion of carbonate of iron. Its analysxs gave :

Ourbonateoflxme,.. PSP PP -\ R
e magnesm,....................................‘................ 11°39 . -
u CAPOI; v eannnnenesstanneiiviarerrueinaninees T T 471
Quartz, 3200 L
1oooo

1

VL. This s a reddish gumular dolomlte from the v111awe of Madoc, havmv o

lensity of 2:834. TIts analysxs gave i— ‘

‘ Carbonate of lime, ...
“  magnesia, ..
Peroxydofxron,..‘....

QUATEZ, «vuvun i et i e i s G

R R R R LR R R L TR R IR

"}‘f
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Fossil Shells, &c.

In ‘the Report of Progress for 1852-53, p. 173, it was mentioned that the
fossil shells of the Lingule Mantelli (nov. sp.,) which occur in a sandstone
belonging to the Chazy limestone, at the Lac des Allumettes, were found:to
be composed in great part of phosphate of lime, thus explaining the originiof
the phosphatic coprolites which occur in the same rock at that place, as well as
at Grenville, Hawkesbury, and many other localities. (See Report for 1851-52, ' |
pp. 106-111.) Having found that the Lingula quadrata from the Trenton. lime-

- stone has a similar ecomposition, I proceeded at your desire to examine the

Lingula prima, and L. antiqua from the Potsdam sandstone, both of which wete
found to consist in great part of phosphate of Time. A recent species, L. ovalis,

from the Sandwich Islands, was then examined, and found to have a similar
composition. ' The green epidermis of the shell, which swells up like horn when:
heated, leaves by incineration a white residuc of phosphate of lime. - The -
whole shell left after calcination C1-0 per cent. of earthy matter, whose analysis
gave i— ‘ S ety

Phosphate of lime,, v.ovanents R R R E R LR T T eees ceeeeaas 8B
© Qarbonate ¥ L. i.iiiiiiiiiiiie, eeenas N
Magnesio, «eivuvinaen et

This is very nearly the composition of calcined human bones.” R
The external characters of the fossil Lingule are unlike those of most other:
- fossil shells; they are more or less dark-brown in colour, brilliant, almost
~opaque, and not at all erystalline. The same characters are observed in the
fossil species of the closely allied genus Orbiculu, and on examining two undes-
cribed species of this genus from the Trenton limestone, and from the Upper
Silurian, as well as a recent species, O. lamellosa from Callao, they were all found." -
to consist chicfly of phosphate of lime. Similar physical characters being observed
in the shells of the genus Conularia, a fiagment of C. trentonensis was examined; -
and found to have the same composition as Lingule and Orbicula. Al f
~these dissolve with very slight effervescence in iydrochloric “acid, and ‘the
solution gives with ammonia a copious precipitate of phosphate of lime, soluble -
~in_acetic acid. The solution affords with molybdate of ammonia, an abunda
“yellow precipitate of the characteristic molybdo-phosphate. o
Several other fossil shells were examined for the sake of comparison ; amo
them Atrypa extans, Leptena alternate and Orthis pectenella from the Trent
~ limestone, O. erratica from the Hudson River Group, and Chonetes lata (7). frc
~the Upper Silurian, besides a species of Cythere from the Trenton. The exter:
', characters of all these were very different from Lingula and Orbicula; they we
lighter colored, more translucent, and granular in texture, and were foun
consist of carbonate of lime, with only such traces of phosphate as are generally
found in calcareous shells. ‘ R

Assays of Galena and Gold.

The galena from Lansdowne was assayed by fusion with salt of tartar a
nitre, and gave 810 p. c¢. of metallic lead, which left on cupellation bu
very minute proportion of silver. The result of three closely agreeing as
- gave only one and a-half ounces of silver to the ton of ore. The galen
Bedford, treated in the same manner, gave one and seven-eighth ounces of

and that from Ramsay two and a-half ounces of silver to the ton. . =
S ome ‘ o e
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The‘ qﬁantity of ‘the precious ‘metal in fhe‘ab‘m‘ré‘drés ‘is ‘so“‘sm‘a‘ll”f thavt it ca.n |

scarcely be said to enhance the value of the lead; but the case is different with .. .
the lead ore from Meredith’s location on Lake Superior. The galena here occurs -
with variegated copper ore, in calcareous spar with laumontite. A portion freed .
from copper was reduced by fusion with borax, salt of tartar and metallic ‘iron, . .

. and gave by cupellation a quantity of silver equal ‘to thirty and a-quarter ounces. . '

of silver to the ton of metallic lead. ' In another assay a portion of the galena

~ from this locality, mixed with some copper ore, was fused with salt of tartar

~and nitre, and the reduced lead, with some adhering copper, gave at th‘e“ta‘te of :
forty-three ounces of silver to the ton of metal ; butin this assay, a portion'of -~

the lead having been oxydized by the nitre, the determination is above the truth, .

~ and is only valuable as confirming the highly argentiferous character of the galena. o

. Avein whick occurs at the rapids of the Chaudiere, in the parish of St. Fran-
cois, (Beauce) contains in a gangue of quartz, galena, blende, arsenical sulphuret,

of iron often well crystallized, besides cubic and magnetic iron pyrites, and *

" native gold in minute grains. - A portion of galéna from the assorted and-washed

ore, still containing a mixture of blende and pyrites, gave by assay 69:0 p.c.of .

lead, and thirty-two ounces of silver to the ton (2240 pounds) of ore. Another

sample of the galena more carefully dressed, gave at the rate of thirty-seven "

ounces of silver. - The button of silver obtained by cupellation from this lead,
contained a small but appreciable quantity of gold. The assay of a second por-
- tion of the sample of ore which gave 69:0 per cent. of lead, afforded by cupel-

Jlation a quantity of silver equal to not less than 256 ounces of silver to the -
ton. This amount of silver was probably due to the presence of a fragment of =~
-some silver ore, perhaps a sulphuret, in the mixture of crushed and dressed '
galena. These assays were each made upon 500 grains. 1000 grains of the =

pyrites from this vein, mixed with a little blende, galena, and arsenical ore, were
" roasted, and then being mingled with litharge, borax and salt of tartar, were
“fused with the addition of fragments of iron, and a button of lead obtained, -

which left by cupellation a globule of 015 grains of an alloy of gold and ‘

slver. 700 grains of the impure blende were then roasted and treated in a similar
manner, and gave by cupellation 0-19 grains of a pale yellow alloy ; the buttons
‘thus obtained contained a large proportion of gold, especially that from the
blende, which retained its form and assumed a deep yellow color, when, after

having been beaten out, it was boiled with nitric acid, which dissolved a portion = |

of silver. ‘

Gold.—A quantity of gold dust, from the washing of the sands of the: Riviere'du
Loup, was submitted to amalgamation, and left one-third of its weight of black. -
- ferruginous sand, of which eighteen per cent. were separable by the magnet; '
- the non-magnetic portion was dissolved by the successive action of hydrochloric™ .-
acid and bisulphate of potash, leaving 4:8 per cent. of silicious residue. The

solutions contained iron and chromium, and gave by prolonged ebullition, 28-16

p- ¢. of by titanic acid. 'The mingled solutions afforded no trace of tin hydrosul- .

phuric acid, and were examined without success for uranium, cerium and the .
rarer bases. 'The frequent presence of tin ore in the auriferous gravel of different.

countries, should encourage us to search for that valuable metal in our own .
- gold-bearing region. Samarskite, monazite, and . other minerals containing =~

uranium, cerium, etc., are also sometimes met with in this association, and .

‘hence these bases were sought for in the above. examihation.

"The gold obtained by the distillation of the amalgam, lost 4-27p. c. by fasion’

with borax, and the assay of the resulting ingot gave 12:87 p. ¢.of silye;:;‘;“‘

Thirty ‘g'ammes of this alloy” were dissolved in ‘aqua regia, and the solution . - |
examined without success: for copper and palladium ; -a minute portion .of -
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 platinum, amoiiﬁﬁng to 0012 p. ¢.; was however obtained. The reh]‘aihii% ‘
portion of the alloy was pure gold. ‘ o : R

I have the honor to be,
Sir,
Your most obedient servant,

T. STERRY HUNT.

REPORT

FOR THE YEAR 1854,

OF

T. STERRY HUNT, ESQ, OHEMIST AND MINERALOGIST TO THE GEOLOGICAL
o SURVEY, .

ADDRESSED TO

WILLIAM EDMOND LOGAN, SQ., F.R.S., DIRECTOR OF THE GEOLOGICAL SURVEY OF.
: CANADA. R

PARARAAA NARARAAN A

. MoONTREAL, 1st April, 1855. :

~ In the following Report I have the honor to submit to you the comme )
ment of a series of investigations of the stratificd crystalline or metamorphic: -
rocks of the country, undertaken in the hope that a careful comparative study. -
‘of their composition, in connection with that of the unaltered sedimentary.
- strata, may lead to a clear understanding of the nature of that metamorpht
process whose results are so conspicuous in our Canadian Geology. = ... .
In my Report for 1853 I had occasion to call your attention to the existe
of the species known as Labrador felspar, among the specimens brough
you from the townships of Morin and Abercrombie, and to express the hope
farther researches would enable us to determine more accurately than had,)
~ been done, the geological relations of this mineral species, and the .roc
which it forms the principal part. The investigations which I have’ mad
in connection with yourself in the county of Terrebonne and- Montmoren
and subsequently my own examinations in the county of Leinster, have justifie
- the expectation, and furnished a quantity of materials which have been
tially examined during the past winter. R | A
The rocks ab.out to be described belong to the crystalline strata of the.
rentide mountains, and occur, as far as yet observed, in close association,
the crystalline limestones, which alternate with the gneissoid and qu
rocks of the formation. They are composed chiefly of felspar, with small
tions of black mica, green pyroxene, and occasionally epidote, g



quartz ; portions of hypersthiene ‘are also frequently present, and hence the
New York Geologists have designated these essentially felspathic strata, by the ':.
name of kypersthene rock. In addition to the minerals just mentioned we may: ' -
add ilmenite or titaniferous iron, which occurs sometimes in large masses,and at =
other times in small disseminated grains, which like the hypersthene, appear to ' -
mark the places of stratification. If to these we add small portions of ‘iron =
pyrites, and a little disseminated carbonate of lime, we shall have the mineralogy
of these rocks so far as yet known. S PR
The texture of these felspar rocks is varied; sometimesthe mass is a
confusedly crystalline. aggregate, exhibiting cleavage surfaces three or four
lines in diameter, with a fine grained, somewhat calcareous paste in the interstices.
Sometimes the whole rock is uniformly granular, while more frequently a
granular base holds at intervals, cleavable masses of felspar, often several inches .
in diameter. The colours of these rocks vary from grayish and bluish-white, to =
lavender and violet-blue; flesh-red, greenish and brownish tints are also met -
‘with : the colours are rarcly brilliant. ~These felspars seldom occur in distinet
crystals, but their cleavage is triclinic, a fact which taken in connection with' - =
the densities, varying from 266 to 2-73, shows them to belong to the group of
which albite and anorthite may be taken as the representatives. The bluish' =
~ cleavable varieties often exhibit the opalescence of labradorite, to- which species
American mineralogists have hitherto referred them; but with the exception of
o fow analyses by myself, we have had as yet no published chemical examin- . .
ations of any of these felspars. My investigations show that while all of them. -
- are felspars with a base of lime and soda, the composition varies very much, =
heing sometimes that of labradorite, andesine, or intermediate varieties, and at
~ other times approaching to that of anorthite. The results of these investiga-
tions, so far as yet completed, I have now the honour to submit to you, as the
first part of the history of this felspathic formation. o ‘ o
. One of the most interesting localities of these felspathic rocks is in the =
parish of Chiteau Richer (Montmorenci), where they cover a breadth of twoor - !
three miles across the strike, bounded by crystalline limestone on one side,and
a quartzo-felspathic rock on the other, and rising into small hills. In this region
there ‘occur several varieties of the rock, but the most interesting is one made =
up of a fine granular base, greenish or grayish-white in colour, holding massesiof "'
- areddish cleavable felspar, which are sometimes from one-tenth to.one-half .
an inch in diameter, but often take the form of large imperfect crystals, fre- '
quently twelve inches long and four or five inches wide. These dimensions = "
correspond to the faces M and T, while the face P, characterized by its perfect
cleavage, is from half-an-inch to two inches broad. Twin crystals sometimes .
occur, having a composition parallel to M. ; Lo e T
Hypersthene 'is met with throughout the rock in flattened masses, which, = -
although variable and irregular in"their distribution, exhibit a general paral- . °
elism; they are occasionally four or five inches'in breadth, by aninch or more
in thickness, and are separated from the granular felspathic rock by a thin film- -
of brownish-black mica. Titaniferous iron ore is also found :in the rock in
grains and lenticular masses; occasionally aninch or two in thickness; these occur -
in the granular base, and generally near the hypersthene, but grains of the:
ore are occasionally found in the crystalline felspar. Quartz in small grains is " "
imbedded in ‘the titaniferous iron ore, but.was not observed elsewhere in the .-
rock, nor have any other minerals than these been detected. . In the specimens. -
of the rock which I selected on the spot for examination, the crystalline. felspar
constitutes from one-half to seven-eighths, while the hypersthene does not eéqual
more than two-hundreths, and the titaniferous iron more than one-hundreth of
o R N
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the mass;- the amounts of the quartz and mica are - ms1gmﬁcant In,
portions of the rock, however, the proportion of the ore may equal five-hundre
~and in some parts the amount of the hypersthene is nearly as great. . By :
action of the weather the surface of the rock becomes of a dull opaque white; -
~ the cleavable masses of felspar are, however, less affected than the granular
“portion, and by their obscure reddish colour are distinctly visible on the weaths -
ered surfaces; this change extends but a very little distance into * the rock,
~ The colour of the iron ore of course remains unaltered, but the dark, bro -
~ hypersthene becomes lighter, and inclines to pinchbeck brown.
This felspar is triclinic in cleavage; the .angle of P: M= about 800 8075
 cleavage with P, perfect; -with the other planes distinct; P is often delicately.
striated, and sometimes curved; hardness 6:0, and densﬁ:y 2:667 to 2:674;
Lustre vmeous, sometimes pemly on P ; colour flesh-red, passing into 1edd18h,u
greenish and greyish-brown ; the surfaces are sometlmes clouded Wlth the -
ﬁlﬁ'erent tints, but the red predominates. ‘
The following analyses were made of three different specnnens, whlch were. -
carefully selected pulverized, and then dried at 212° . The earthy ingredients
were determined after fusion with carbonate of soda, and the alkahes by the
" method of Dr. J. Lawrence Smith, which consists in igniting for thirty minutes -
‘the finely levigated mineral with five or six parts of carbonate of lime, and.
three-fourths its own weight of sal-ammoniac. The agglutinated mass slakes
by the action of water, and yields to that liquid its alkahes in the form “of
chlorids, mixed with chlorid of calcium. A second ignition of the undissolved -
residue with two-thirds of the first amount of salammonmc, ensures the separa- .
tion of the last portions of alkali. These processes were adopted in. al the -
 analysis of felspaxs here given :— ‘ ¥

LI mLe

T T e e 59:55 5985 . 59.80
B 1 ¥ RN 2562 . ' 2555 25+39
Peroxyd of iron,....eeevriceievans e ieeeea . s 6B *60 -
Lime, «vvauu.n bl eeeea et e ettt eaeeas T3 694 8.
Magnesia, ««.oiviviininiineiina Ceireeeees (traces.) . = ‘11 11
Potashy...e... Cerreean O ‘96 96 . 1:00 .
SO0, e v renrnaannns veetrerenataesisrrteeteheeann 509 509, 514"

Loss by ignition,e..euvservnrieiaiiinens Ceeaenes Teanas 43 130 +00

100 15 o 99 45 99: 82 :

Ina fourth specimen the quantlty of lime was found equal to 789 p. LR e

composition of this felspar is very nearly that of andesine, which according #

~ Abich, consists of silica, 69-60 ; alumina, 24,18; peroxyd of i dron, 1685 hm
5°77 ; magnesia, 108 ; potash, 108 ; soda, 6 58==99-92. ‘

The rueelmh base of this ‘rock is in general finely granular and stlonor]y
herent ;  the grains possess the cleavafre, lustre and hardness of felspar, zmd
dens1ty of ca,1efully chosen fragments, was from 2:665 to 2:668. 'The’ greenis

“white’ of the powder is changed to fawn colour by ignition. When pulveriz
and digested with acetic acld the mineral loses two or three thousandths
ca,rbona,te of lime, with traces of 1nagnesia, alumina, and oxyd of iron. . A porf:l
which had been thus treated and ca,lefully dried, gave the followmfr 1esult

| o o IR o
S 1T T TP Veeins 6850
Alumina, ... B hees sraerses . 25:80 .
Peroxyd of iron,. o : 1400
Lime,.vvoeons oo . 8:06"

Magnesia, «evseenesesinsrseeianinids R R Y 20

214



) R PR & {
T A ‘ 35-45 o
Loss' by 1gnmon,. e

S ‘ S : 10057,’ RN
It is therefore a felspzu', dlﬁ'ennfr but 11ttle ﬁom the crysta,llme andesme m S
its compos1t1on. . o IR
The hypersthene occurs in fohated masses with curved smf'aces. ‘ Bes1des the‘;‘ :
basal cleavage thus exhibited, it cleaves readily with the sides and’ the. longer"
- diagonal of an oblique prism of 870+ The hardnesss of the mineral is 6:0,and ..
" its denmty from 8.409 to 3-417. Lustre vitreous, sub-metallic ‘colour blackish-
brown, In thin lamine yellowish-brown ; streak. and powder a,sh-trray, the
powder turning reddish-gray on ignition. Sub-transiucent, brittle; fracture, .. -
uneven. The fragments which had served to determine the density, still con-; =
tained between thelr laminee flakes of felspathic matter, which were as far as
possible removed in breaking up the hypeisthene for analysis: The results
of two analyses by fusmn with carbonate of soda were as follows : BRI

v. . vL

‘

thca.,“.;.........‘............‘...................,.....,....‘... 5185 . 5135
N PN : 1311 .30
Peroxydofu'on, 1\ T11) 2056
lee, ........ B PR B[ 1-68
Maguesil, co v iereinie et ieiiii et ini et iasiiresieearnees 21001 2259 -
Manganese,......... A oo (traces). . :
Lossonlgmtlon..................... ............. B A S0
‘9966 - 99,98 -

It is almost 1dent1cal in ‘composition with the hypelsthene from- Labrador
analysed by Damour. ‘

The accompanying ilmenite was more or less mterpenetra.ted with felspa,r, o
and quartz, which could not. easily be separated. Its hardness was 6'0'and
the density of selected fragments from 465 to 4-68. Colour and streak iron-
black ; lustre sub-metallic ; not attracted by the magnet. When decomposed‘
by fusion W1th blsulphate of potash it gave. ‘ -

‘ ‘ o VII
Txtanlcacld,.....................................‘.‘..........., cieveeses 39.860
Peroxyd of from, vvvivviieinieiiiinniiiriiiiiiiiiiiiiiiiiiiiii e dile 56164

Muguesm,...........,.......... sesrrannrengen s 1:44 .
Insoluble,quartz,&c,....................‘.......‘.‘...,............‘...‘....‘.‘ 490{

102:84

t Aéarﬂe portlon of the 1ron is to be 1e0'arded as ex1st1ng in, the form of pr
0Xy ‘
Another variety of fels ar 1ock from Clmteau Rmher is ale greemsh or
blulsh-trrey, withoccasional reddish grains, and is finley granular. The lustre .
is vitreous upon the cleavages, but waxy elsewhere. The only foreign mineral .
observed in the rock was browmsh-black mica in small scattered patches. The-

density of the greenish-gray. portlon was 2 681 and 1ts analysw gave as follows :

Slhca,,.....................
Aluming, vovv i iidi i
‘Perotydof‘ron,.....‘.........‘....... e
Lime, soveueinnnin, ceiaen
Magnesia, ..
Potash, voveenniianiind
Soda,,...........‘.....
Loss by 1gmt10n,. -

DR R




. 20 Victoria. -

In the parish of Chiteau Richer and its vicinity there are found boulder
- a well marked variety of the felspar rock, which has not been met with wn;siy,:
The base is a coarsely granular felspar, of a light reddish-gray colout- and’
vitreous lustre, exhibiting everywhere distinct cleavages, and holding imbedded
‘small brilliant grains of ilmenite, surrounded with thin films of brownish-mica.,
 The imbedded - crystals of felspar are numerous, and often three or four inches
‘in length and breadth, by an inch in thickness.  The faces of the perfect
cleavage are beautifully striated, and the smaller crystals, which are often slender -
and well defined, are sometimes curved. Hardness 6 ; density 2:680 to 2:692;
“lustre vitrcous; colour pale lavender-blue, with pearly opalescence; semi-
transparent ; fracture conchoidal. e ‘ C
Analysis IX. is of a cleavable fragment  from a boulder of this variety
found at Chitecau Richer, and X. and XI. are from a similar and larger mass -
in the neighbouring parish of St. Joachim. ‘ : F—

IX. - X XI

SHLHOR + + v e e aeeee e e e e et e e . 5720 5TBS 57135 ©
AlUmIng, v vuiniiinerrerniioninscnnraserreiaacess 2640 : on
Peroxyd’ofiron,.i....................... .......... . ‘40% 2710 27‘30
Lime, .oovvuin., eveas e eieeveerses 834 873
B 1 -1 3 -79
Sodq,....... e PP ceee. 683 538 _
- Loss by ignition,......... e Ve A ] 20 25

‘ ‘ 9966 99-15

The district of Montreal also affords extensive exposures of these same felspar:
* rocks, associated with crystalline limestone, in the counties of Leinster and Terre~
bonne. ' In the townships of Rawdon and Chertsey, they are often fine-grained -
and homogeneous, and constitute an exceedingly tough rock, with an uneven
sub-conchoidal fracture, and a feebly vitreous lustre; this variety is bluish or-
grayish-white in colour, somewhat translucent, and exhibits here and there the
cleavage of grains of felspar. Great masses of this rock are almost free from fo- -
reign minerals,while other portions abound in a green granular pyroxene, arranged
in thin, interrupted, parallel layers, with ilmenite. These layers of pyroxene
are seldom more than four or five lines in thickness, and occur an inchor -
two apart, while the layers of the ilmenite are still thinner and often enclosed:
~in those of the pyroxene, along the limits of which deep-red grains of garnet
are occasionally seen. These different minerals appear in relief on the white.
 weathered surface of the rock, and give a picture of its stratified structure,
which is however not less apparent on the surfaces of recent fracture. Sm
rounded bluish masses of cleavable felspar are frequently disseminated in th
same planes as the other minerals. In some instances the pyroxene appe
to graduate into and to be replaced by foliated hypersthene. o

The compact felspars of this region resemble some specimens of the so-calle
saussurite, and many portions of these rocks would constitue varieties of euphotid
A fragment of & homogenous massive felspar from Rawdon had a density
'2:691. It was bluish-white, granular, and translucent, and gave by analysis:

o : . ‘ XII..
Silica, +...... I - 7: 2 1:3
B 8 L 13T Y 1 X L B
T Peroxyd Of irom, . . uvi it it e i i it ienaiiseaeesaass 4D

Lime, voveveinnaiinn cieeditee et I« A : 1
Potash, «vvveiaviuiieisenitinsiieniiitiias ittt tiaenas Cereaseseesianes 1406
. ) . L ,
Soda..... AN P : 311

Loss by ignition, 55

. 100-49.
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- Thisis essentially the composition of labradorite. = See my Reports for 1851,
p. 40, and for 1853, p. 167, for analyses of two opalescent felspars, containing -
54:20 and 54-70 of silica, and 11+25 and 11-42 of lime, with leéss alkali than the
felspar of Rawdon. In the first mentioned Report, page 166, will be found an
examination of Thompson’s bytownite, which occurs in boulders on the Ottawa,
and is, as I ‘then described it, nothing more than a granular variety of the: .
felspathic rocks under, description. It gave 4740 of silica, and 14°24 of lime, .
with 2:00 of matter volatile by ignition ; its density was 2782, . . "o
Another variety of this rock, from a boulder found at Hunterstown; was more . . .
“coarsely crystalline than the bytownite, and contained imbedded a large cleavable
mass ot felspar, which was translucent, of a pale seagreen colour, and. possessed = -~
‘o density of 2:695—2+703. Its analysis gave me : . : e

‘ ‘ L xmL

Silica,. v eivieiianeans R feesiiarie e eiveeaseaes 40100 4890
Aluming, ... Veew . <. 2680 :
Peroxyd of iron,.eevieceiiniiiiiie feserenvosae . .80 -
Lime, ..... PPN e erranrrieenan e ereretietaraet e 1487 1540
Magnesia, cooeviennes et eteertiatisersnasrarannay ‘v .. (traces) o :
Alkalies by difference, «....o.... N T TR i
Loss by ignition, .oeviev i, Crerediidie redeeeienas dees 1030

‘ 100700

- At Lachute, on the Rividre du Nord, there is a felspar rock which you have .
described as associated with crystalline limestone, and which consists of a
~greenish granular base, holding cleavable masses of a beautiful felspar, . °
approaching andesine in its composition. Its lustre is vitreous, and the face,
‘asin all these felspars, is finely striated; density 2687 ; colour layender-blue,
passing into sapphire-blue; semi-transparent. Its analysis gave: . ‘

o ‘ o ‘ : - . XIv.
Silicay cavnererioianiens besasansansinassaneiannne s i viees D815
Aluming, covviiieiiiiiiiianiienns P A PRI S veee 26°09
Peroxyd of iron, ... S N PP cere 15O
Lime,..... Cereriseiaaeas PRTP Ceeanees i reeeiiraaas Ceeisesdiiiaeees U8
Magnesithy voneeviovaraneenaninas N Sreesaraaberretarens A X
CPotash; v viiiiiiiiiiiiiennen PUN e nese st be s e ia e re e veene 121
Soda, cveveneaian BN U N N 656
Loss on ignition, e vivieieenaiiiiiiiiiniia. teaveasanegeesrsianes bevaens o 45

9989 " Lo

This felspar resembles closely in its' composition the rose coloured crystals from -~
the red antique porphyry of Egypt, analysed by Delesse. He obtained, silica,
5892 ; alumina, 22-49; peroxyd of iron, 0°75; oxyd of manganese, 060 ; lime, . -
- 5535 magnesia, 187 ; Pota-sh, 093 ; soda, 6'93; volatile matters, 1-64=99:66.

- After comparing this felspar with certain varieties of ‘andesine and oligoclase, -

. this Iearneg author remarks * it is much more important to know the composition: = "
of the felspars which form the base of rocks, than to discuss the names to be -~ -
applied to these felspars. I have already had occasion to remark that we have .
hitherto attached too much importance to: the varieties of the felspars of the
sixth crystalline system, and that nature has not- always been limited by the -

divisions ‘established among them by chemists and geologists; the same rock -
sometimes containing several varieties of ‘these felspars.”—Delesse, Bulletin de la.

Société Géologigue de France, 2¢ série, tome vil,, p. 624, = "

Delesse further remarks in' this connection, that *the paste and crystals o;

- those porphyries which are without quartz, contain. nearly -equal proportions
of silica. In the paste, however, the silica generally predominates slightly;




.. the pdste of prophyries and their contained crystals of triclinic felspar,

20 Vietoria.

o While“the‘ ‘prbpbrtio‘ns of aluniﬁﬁa,‘ alkalies, and lime are somewhat ‘jl‘ve‘s,
the amounts of magnesia and oxyd of iron are larger. These relations bet;

of general application for the porphyries of every age and colour.” . This
observation finds its application to a certain extent in the case of the roc]
under consideration, which . like the porphyries in question are destitute.of -
quartz, and often consist of crystals of triclinic felspar imbedded in a felspat,
aste, which differs but little from the crystals in composition. This pasteis ..
owever generally so crystalline in its texture, that these rocks, although often .
- porphyritic in structure, are rarely entitled to the name of porphyries. . .~
We find in the rocks which have been the subject of these examinations, aseries -
~of triclinic felspars in which the amount of silica varies from 47:40 to 5980 per
cent., and that of the lime from 7+73 to 14:24 per cent., the amount of the alka~
lies as a general rule decreasing, as that of the lime augments. These results only
serve to confirm the opinion expressed by Delesse, and to show that there are’
no defined limits for these species which, like vosgite, labradorite, andesine, and
- oligoclase, have been created between albite on the one hand, and anorthite on . °
the other. I therefore some time since proposed to regard all the interme- -
diate felspars as mixtures of these two species, which being homeeomorphous,
may crystallize together in indefinite proportions. The admitted formulas of .
albite and anorthite, when multiplied, become as follows: (Silica being 8i0, -
and AI20?=3al0.) ‘ ‘ 1 -

‘ S _ Equiv. wt. Density.  Eq.vol. -
N L P (Sifal®Na)*0®.... 10044 = 2.02 = 4024
Anorthite,.....ouuiiiiiieniein e (SiPal®Caf0, ... 11184 o 2°12 = 4050

Albite is then a soda felspar, and anorthite a felspar with a lime base, the two.
~ erystallizing in similar forms, and having the same atomic volume ; the composition

and densities of the intermediate felspars are such as permit us to regard them
for the most part as mixture of these two species. ' There may however be a. -

lime-albite and a soda-anorthite, for some albites contain from 1-0 to 2+5.per . -
cent. of lime, and there are anorthites which yield from three to four per-cent.. .
of alkalies. In like manner the constant association of asmall amount of potash
with the soda ot these felspars, lead us to infer the admixture of a potash-albite,. -
which would be a triclinic orthoclase. Equally significant is the presence .of. -
portions of magnesia and potash in many varieties of anorthite. The difficulties:
presented by the varying composition of these felspars are obviated by admittin
such mixtures of species as constantly take in the crystallization of homee
morphous salts from mixed solutions, and this consideration should never
- lost sight of in the study of mineralogical chemistry. ;

Siluriun Rocks.

In the Report for 1851-52, I had occasion to call your attention to :bhy
composition of some of the sedimentary rocks of the Hudson River group, an
to the local metamorphism which they had undergone in the vicinity of intrus
~ trap rocks at St. Nicolas, resulting in the production of minerals wholly unl
those produced by the wide-spread metamorphism which has modified the
Silurian strata through a large part of the eastern basin.. You have appreciate:
the importance of carefully conducted chemical examinations as a means of @
ving at correct ideas of the nature of this metamorphism, and in continuati

' my investigations, I have now to present some additional analyses of rocks
- the Silurian series, o ‘ B



- Tn your Report for 1852-53, while describing the roofing slate of . Kingsey,

you have given the results of some analyses, in which I have compared this slate
 with similar ones from Wales and from France. I have toadd to these, the: .

examination of another roofing slate from Westbury, which unlike that of King- -

sey, belongs to the Upper Silurian division. It has a greenish-blue color, a silky

lustre on the cleavage sufaces, is translucent on the edges; and has the characters .

of an excellent roofing. slate. . Its density is 2771, and it gave by analysis:— = -

Protoxyd of irom, «v.vyiieiiieanns T o531
Lime,...... . ‘ ‘ o v -
MAZNESIA, vvvreinneiararaiirneioisiirisessasiirtaiiiianens
Potash, ...... ‘
Soda, cou.iuenn
Manganese,

- The shining lustre and talcose aspect of many of the altered slates of this region,
do not depend upon the presence of tale or other magnesian minerals, as is evi- .
‘dent from the analysis of one of these slates from Ste. Marie, (Beauce.) The -
red and green slates of this locality undoubtedly belong to the Sillery group; =
they are very much intersected by veins of quartz, and would be described
a8 having ‘a highly chloritic or rather talcose character. The red beds have a
Eurplish or lilac color, and their cleavage surfaces are occasionally spotted with .
Ims and scales of a greenish mineral, resembling chlorite in appearance. - Both -
the red and green beds are very soft and fissile, exfoliating by the action of the. =
weather, and even becoming converted into a paste, ‘whici is 'very unctuous to '
the touch, and has a silvery glimmering lustre. These. slates are- well seen on.
ihe second concession of Ste. Marie, where they have been quarried inf‘making o
explorations for copper pyrites, which occurs there insmall fquantities. = A
portion of the pale reddish, highly unctuous material, wasfreed from quartzose -
patticles by “eleutriation, and after being dried at 212° F., gave the. follow-
ing results on analysis:— o I

Silica, v ... e . *70.
Alumina, 20
Peroxyd of iron, »ovuvueieinnen PR eebereeeeaens e cees 890
Lime, cvvveiiiiniiinnnns e Cerreseiveaaaaad ‘- ‘ - 8T
Magnesisye.oeeeeeniniioiianainnaniss ceeveas PPN e eeeaiaens 25
Alkalies (by difference)yeeeseceessenss N eaeeeeeseiietieanne staeaeaseed eees 368
Water,..... e beeraatesieaatis i Ceedeenaie e heees teaeesiess 30100
N B
10000 J

From the color of the mineral it is probable that the iron exists in the state .
~of peroxyd ; apart from this difference the composition of the slate of Ste. Marie
is almost identical with that of Westbury just' described. It would be regarded
- by most observers as ahighly talcose slate, but is almost destitute of magnesia,
of which tale' contains 33-0 p. c., and chlorite about the same proportion. . It.
is probable’ that the talcoid slates like this of Ste. Marie are composed in large
purt of pyrophyllite, a mineral which has many of the physical properti
~of tale, but is a hydrated silicate of alumina, containing when pure, about 67
of silica, 260 of alumina and 7:0 of water. Other aluminous silicates may h
~ ver possess: similar physical characters, such as the sericite of List, which ig
garded as a hydrous mica, and pholerite, another species about to be descr

‘ ‘ o ST ‘ B 219t
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20 Victoria.

- Just below the fall of ’rhe Chaudlue Rlver near Quebec, thele is- foun i
- a bed of sandstone belonging to the Quebec group of the Lower Silurian’ semes,
and situated on the confines of the metamorphic region, a peculiar mineral ﬁllm
- up fissures in the rock. This substance is made up of minute, soft scales, ver
unctuous to the touch, and having a silvery lustre; the masses are greems
or yellow1s11-wh11<= in color, and have but little coheroncc. Beforc the’ bla‘w!-‘f‘
plpe the mineral exfoliates in snow-white cauliflower-like masses, but i is infu;»
- sible.” Tt gives offf abundance of water when lLeated in a tube, assumes a fine
blue color when ignited after having been moistened with a solution of mtrilte-“
“of cobalt, and gives a feeble mangancse reaction with carbonate of soda. :
A portion of the mineral gjeuﬁy crushed to powder was suspended in water,
and in this nunner separated to a considerable extent from intermixed graing of .
quartz. Thus purified, it was levigated and dried at 2129 F.; the aspcct of the
powder was not changed by mmtlon. Anuly&s gtwe —

Silica,.v ... .. S ereeererieeesees 4605
0 T RPN 1 &
JAme, . o e e D S I ) ¢
Magnesia,......... it eerasreanee L P i :
Water,....... Ceresiiiiiiia, e veerenesiienn 1400

99'66 Teeee

There is w1thout doubt an excess of silica in the specimen analyzed, for it was
~impossible to ensure its freedom from quartz. The pholerites described by
Guillemin and thosesubsequently analyzed by Dr. Lawrence Smith are hydrots
silicates, yielding from 407 to 44+4 of silica, and from 130 to 153 of water,
the remainder being alumina with traces of lime and maguesia. The differenc:
es in composmon aro probably due to mechanical 1mpuntles, and the mmel 1
~in its pure form is no other than a erystalline kaolin, whose theoretical compo- -
sition “as expressed by the formula 3(alO, 8i0)-+2HO, is silica 40-0, aluming
- 445, water 15°56=1000. The species kaolin is a product of the decompomtmn
of felspars, which lose their alkali and a portion of silica; these are carried away
‘by solution, at the same time that the residual silicate combmcs with water, "In .
the case of lunv-ﬂ’hpals, and of scapolite, which may also be (,onvcrted mto
kaolin, the lime is removed at the same time with the alkalies.

The mode in which this mineral occurs segregated in the fissures of the
sandstone at the Chaudiere would lead to the s supposition that it has been in-
a state of solution; it may evidently be ploduceﬁ) during the decomp031t10n
of the clay slates, which are made up to a large extent of the ruins of
felspathic rocks. These slates are slowly giving up their alkalics to infil-"
trating waters, and are thus being converted into kaolin. A great portion of
the so-called talcose slates of the. Alleuhany range, especially those associated.
‘with the gold deposites throughout the eastern part of North: America, are
derived from the alteration of clay-slates, and must be aluminous in thelr
‘composition. It will be well for the future "to distinguish them on account
their lustre, by the name of nacrcous slutes or nacreous sclu,sts.

Associated with the argillaceous slates of this series there are however greaf
. quantities of magnesian 1001\5 among these, besides serpeutlue, dlcllarre, dolomlt
. and - magnesite, there are extcnsxve beds of compact -and, schlstose talc, -anc
others of well characterized chlorite.

- The magnesite which occurs in a very Im‘ge bed ‘in the tOWIlShlp of Bolto
has a,h'(,ady been alluded to in the Repoxt for 1849, p 64. An aua,lyeus of
| gavei— ‘ ‘ ‘ ;
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- Carbonate of MAGNeSif.u. s eavennssisan
Coo s s irony ... E O TN
Insoluble silica,.civeuvviioviviiviariiaaine,

. 100165

The insoluble residue from the action of hydrochloric acid, was' found to be.
“nearly pure silica, but contains a. trace of chromium, while the solution con- '
* tains besides magnesia and groto;‘iyd'of iron, a small portion of nickel. The

nickel in fact forms greenis
with chrome, has been found in the ferruginous magnesite of Sutton. ‘The .
chromic iron of Ham also contains traces of nickel and cobalt, and nickel appears -

stains in the fissures of the rock, and associated -

to be present in many of the serpentines. and other magnesian rocks of the .

Silurian series, both in Canada and Pennsylvania. The. various analyses by . ..
~ different chemists of magnesian minerals from other regions, show that  olivine, -
tale and keemmererite often contain traces of nickel. S R

Ores of Niclel.
Small portions of nickel occur in several parts of the Provinee, and in other

associations thian those just mentioned. Among the Laurentian rocks in the -
eleventh concession of Daillebout, on the land of Mr. Louis Levesque, there

occurs on the bank of the Assumption River a quartz vein six or eight inches '
wide in gneiss. This vein holds a considerable amount of cubic iron pyrites, -

which contains small quantities of nickel and cobalt. - The amount of the mixed
~oxyds of the two metals was found in two determinations to be only 0-54 and
(r56 per cent. e o ‘ o
Some specimens furnished me by Mr. Charles Bonner (who aided me in several
of the analyses,) from a mine on Michipicoten Island, (Lake Superior,) contains
two minerals which offer a more abundant source of nickel than the pyrites

just mentioned. The first of these is associated with quartsz, and is a massive .
mineral with an impalpable structure, a shining metallic lustre, and a color-. .

varying from reddish-white to bronze-yellow; brittle, fracture uneven, sub- -
conchoidal; hardness 60; density 7-35 to 7-40. The mineral was at first

supposed to be nickeline ur arseniuret of nickel, but the result of several analyses.

shows it to consist of a mixture of this species with an arseniuret of copper.
The following are the results of four analyses of different fragments detached = -
from the same mags :— Co ‘ o ‘

U L IV,

‘ : I
Argenicyevarienes et ei ey vevesese 3736 44'67 :
CopPer, +evevsienens Meserreiettarianae < 4470 3(-81 27-60 1028,
Nickel, siuvevnrorenonaisneerennaseioiens 1703 24'55 2729 36'89 -

Silver, vovevaiin e aaenieeeaene s eshrs sanun , 95 21

99:09 . 10028

It will be apparent from the following calculations: that these different speci- -
- mens are mixtures of nickeline Ni2As, and domeykite Cu®As, the former containing -
441 of nickel and 559 of arsenic, and the latter 717 of copper and 28:3 of
arsenie.  Tor the first analysis 44-70 parts of copper require 17:67 of arsenic
to form 6837 of domeykite, and 17-03 of nickel unite with 21-57 of arsenic
to form 88:60 of nickeline, requiring in all 39:24 ‘parts of arsenic, while the
analysis gives 37:36 parts, besides a deficiency of 091, which probably cor- -
responds to a loss of arsenic. For the fourth analysis we ha;ve‘onlg‘r 1028 of * -
‘copper, réquiring 4'05 of arsenic to. form 14-33 of domeykite, and 36:89 of ' '

m
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" nickel, which demand 4674 of arsenic, giving 8363 of nickeline, the two'
amounting to 9796 parts for 10000 of the mineral. The nickel contained

* traces of cobalt. It is desirable that this locality should be farther examined, .
" for an ore so rich in nickel is very valuable. The arseniuret of copper, which =
evidently predominates in some portions of the mass, is as yet a very rare species,
Another ore of nickel, said to be from the same mine as the preceding, occurs ‘
as the gangue of native copper and native silver, which are disseminated through ' -
it in grains. The mineral is amorphous; color greenish-yellow to apple green;

lustre waxy ; sub-translucent, fracture conchoidal ; very soft, polishes unﬁer the
nail, and falls to pieces when immersed in water. It is decomposed by acids °
with separation of pulverulent silica. The analysis of this material showed the
prosence of silica, alumina, oxyds of nickel and iron, lime, magnesia and
water; it yiclds morcover, traces of cop{per and cobalt, but no arsenic. Two
portions of the mineral carefully freed from the disseminated metals gave the .
following results. The specimen in the first analysis had been dried at 2120 F.,
the other at a higher temperature, and had lost a portion of water. AR

1. mw o
........ Weesesssassees 3360 3580 . ¢
PP 840 3 ayon b

Protoxyd of irof,.eeeeseenesacniass e iriereraeeiaas 225 % 1100 .
Oxyd of NIEKE], vt ve e iinair i .. 3040 3320 .
Lime, «eveveieiiiiaennn PR TP eereeresiiaeaey SRR oo 409 381 .
C Magnesis, cooieiiiiiiriaens T R L ER R 355 3'37“‘
WALET, oo cvaorrensnnnes i i e ereerieeeas i 17:10 12:20 |, ©4

‘ 99.39  99.38

Another fragment containing the native metals in small grains,“ga\‘*ey me: -
silver 455, copper 1851, and oxyd of nickel 20:85 per cent. "It is said thata
large quantity of this valuable ore was thrown away at the mine, being stamped -

and washed for the purpose of extracting the copper and silver. . o
" This substance can hardly be supposed to be homogenous iu- its composition;

being not improbably a result of the alteration of some other ores. It resembles
closely in its character and composition the nickel-gymnite of Genth, which-

‘gave to that chemist, silica 35-36, oxyd of nickel 3064, oxyd of iron 024,
magnesia 14:60, lime 0-26, and water 19:09 ; but neither of these hydrated nickel
ores are crystalline, and they are perhaps, rather to be regarded as mechanieal
mixtures than distinct mineral species. o R

I have the honour to be,
Sir, |
Your most obedient servant, - | ‘
'T. STERRY HUNT.
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REPORT
'FOR THE YEAR 1855,
1. STERRY HUNT, Esq, OHEMIST AND MINERALOGIST TO THE GEOLOGICAL ‘SI‘JRYEY" L
' o Aﬁpnnssm ;‘o ‘ | ‘

SIR WILLIAM EDMOND LOGAN, F.R.S.,, DIRECTOR OF THE GEOLOGICAL
: - SURVEY OF CANADA, L

- MONTREAL, 18t October, 1856, B
SIR, | ‘ | o
Having been absent from the counﬁry during nearly the whole of‘the “jreé,‘r .

1855, the usual course of my investigations was interrupted. In the month
of June in that year I was appointed by the Imperial Commission of the

Exposition Universelle at Paris, to be a member of the 1st class of the Inter- '
- national Jury, a class specially charged with the examination of all subjects -

connected with mining, metallurgy, mineralogy and geology. I have now at .
your request prepared a report upon such of those matters which fell under my
notice, during my duties as juror, as may be of interest to the Canadian public. -

I do not propose to attempt a report upon the objects of the 1st class'at the

- Parig Exhibition, but simply to notice at some length certain processes connected

with the metallurgy of iron, the manufacture of sea-salt and other salts from “

sen-water, besides some points in connection with the manufacture and econo-
mical application of cements, bitumen, peat, ete. : o

METALLURGY OF IRON. .

The new metallurgical processes of Adrien Chenot ‘attmcted ina p‘artiéul‘a‘i" .
manner the attention of the Jury at the Palace of Industry, and were the object

of o special study by the 1st class, who awarded to the inventor the Gold Medal :

of Honour. M. Chenot there exhibited a series of specimens serving to illus--

“trate the processes which bear his name, and which have been the result of
extraordinary labois on his part, continued through the last twenty-five years.'

As the industry of iron smelting promises for the future to be one of great impor- -
tance to Canada, it may be well to advert briefly to the history and theory of the
metallurgy of irom, in order to explain the processes now in use, and to prepare . '
‘the way for an exact understanding of those of Chenot. - ‘ S

The most ancient and simplest mode of obtaining iron from its bres,‘ is that e
practiced in the Corsican and Catalan forges, where pure ores are treated with .

charcoal in small furnaces, and by variations in the mode of conducting the process,

are made to yield at once ecither malleable iron, or a kind of steel. . But this
- method requires very pure ores, and a large expenditure of fuel and labour, =
while from the small size of the furnaces it yields but a limited quantity'of

iron. It is scarcely used except in the Pyrennees, Corsica, some parts of Ger- -
many, and northern part of the State of New York. ~ . o

i S
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The high or blast furnace, which convetts the ore directly into cast ﬁletal

3

. furnishes by fir the greater part of the iron of commerce. This furnace may be'
described as consisting essentially of a crucible in which the materials are melted,
surmounted by a vertical tube or chimney some thirty feet in height, in which the -
. reduetion of the ore is effected. . Into this furnace a mixture of ore and fuel is
‘introduced from the top, and the fire, once kindled, is ke[it up by a blast of hot or -
d

cold air, supplied by a proper apparatus, and admitted near the bottom of the
furnace. The ores submitted to this process are essentially combinations of
iron with oxygen, often containing besides water and carbonic acid, and always
mingled with nore or less earthy matter, consisting of silica, alumina, &c. The
water and carbonic acid being readily volatile, are often expelled by a previous
- process of roasting. When these oxyds of iron are heated to redness in contact
with charcoal, this material combines with the oxygen of the ore, and the iron
is set frec or reduced to the metallic state, after which by the further action of
the combustible it is fused, and collects in a liquid mass in the crucible below. -
The earthy ingredients of the ore, with the ashes of the fuel, are also melted .
by the intense heat, and form a glassy substance or slag, which floats upon the " .
surface of the molten metal, and from time to time both of these are drawn.of
from the crucible It is very important to give to these earthy matters that
degree of fluidity which shall permit their ready separation from the reduced and -
melted iron, and to attain this end the difftrent ores are generally nixed with -
certain ingredients termed fluxes, which serve to augment the fusibility of the-
slags. ~Limestone, sund and clay may each of them be used for this object
with different ores. It will be kept in mind that the fuel employed in the
~ process of smelting, serves for two distinct objects ; first, as a_coinbustible to.
heat the materials, and secondly, as a reducing agent to remove the oxygen from
the ore. Lo o ‘ : R
 The contents of a blast furnace in action consist then of a great column of
mingled ore and fuel, continually moving downward towards the crucible, and
constantly replenished from the “top, while a current of air and gases is con-
stantly traversing the mass in a contrary direction. The investigations by -
Leplay and Ebelman of the theory of this operation have prepared the way.
for the processes of Chenot, and we shall therefore state in a few words, the
results of their researches. They have shown in the first place, that the direct.
agent in the reduction of the ore is a portion of the carbon of the fuel 'in a
cascous state, and secondly, that this reduction is effected at a temperature
far below that required for the fusion of the metal. The oxygen of the. air:-
entering by the blast, is at first converted by combination with the ignited:
coal, ilo earbonic acid, in which an atom of carbon is combined with two: -
atoms of oxygen, but as this gas rising in the furnace eucounters other
“portions of ignited ccal, it takes up another equivalent of carbon and forms.
carbonic oxyd gas, in which the two atoms of oxygen are combined with two
of earbon. This gas is the reducing agent, for wheu in its upward progress it
meets with the ignited oxyd of iron, the second atom of carbon in the gas
. takes from the ‘iron two atoms of oxygen to form a new portion of carboni¢.

acid, which passes on, while metallic iron remains.
" The interior of the blast furnace may be divided into four distinct regions
“the first and uppermost is that in which the mixture of ore and fuel is roaste
‘the water and volatile matters are there driven off, and the whole is graduall
licated to redness. . In the second region, immediately below the last, the already
ignited ore is reduced to the metallic state by the ascending current of carboni
oxyd gas; the metal thus produced is, however, in the condition of malleabl
iron, nearly pure, and very difficultly fusible; but in the third region it co
C ez ‘ : vl



bines with.a' portion of carbon, and is converted ‘into the fusible compound. .
known as cast iron. In addition to this, small portions of magnesium, alumininm

and silicium, whose combinations are always present in the contents of the

 furnace, become reduced, and alloying with the iron affect very much its quality -
for better or worse,  Cast iron generally contains besides these small portions.

~ of sulphur, phosphorus, and other impurities less important.

'

Tn the fourth and lowest vegion of the furnace, which is' near to. the ‘l“)l‘aSt,‘:‘ o

‘the heat becomes more intense, the carburetted metal melts, together with

the earthy matters, and ‘both collect at the bottom of the crucible upon what is
called the hearth, from which the two are drawn off from time to time. The .

those precious qualities which belong to malleable iron or steel. -

oast iron thus obtained is very fusible, but brittle, and is far from possessing -

To convert the cast metal into malleable iron, it is exposed to a process which- .

is called puddling, and consists essentially in fusing it in a furnace of a peculiar -
kind, where the metal is exposed to the action of the air. . The carbon, man-
canese, silicium, and other forcign matters, are thus burned away, and the once -
liqnid metal is converted into a pasty granular mass, which is then consolidated

wniler hammers or rollers, and drawn out into bars of soft malleable iron.: .

- To convert into steel the soft iron thus obtained, it is heated for a long time )
in close vessels® with powdered charcoal, a small quantity of which is absorbed .

by the iron, and penetrating through the mass changes it into steel. 'This

process is known by the name of cementation. The change is however irregular -

and imperfect ; it is therefore necessary to break up these bars” of cemented or

blistered steel, as it is calld, and after assorting them according to. their
- quality, cither to weld them together, or to melt down each sort by itself'in
large crucibles. The metal is then made into ingots, and forms cast steel, -

which is afterwards wrought under the hammer and drawn out into bars. "

~ Such is an outline of the long and expensive processes by which malleable . .
iron and steel are obtained from the ores of iron.  The reduction of the iron te
the metallic state constitutes but a small part of ‘the ‘operation and consumes,
comparatively but little fuel, but as we have already seen that reduced ironis =
first carburetted as it descends in the furnace, then melted by an intense heat into. -

the form of"cast iron, which is again fused in the Fudd]ing furnace before being
converted into malleable iron, the transformation o ’ ]
a long continued heat for the cementation, and still another fusion.

which into cast steel requires

- In Derbyshire in England, there are consumed for the fabrication of one “‘t'oﬁ‘ of

cast iron, two tons and twelve quintals of ore and two tons. of mineral. coal,
while in Staffordshire two tons eight quintals of coal, and two tons seven quintals

of ore are employed for the production of a ton of cast metal. In the furnaces” R

of the Department of the Dordogne, in France, where wood. charcoal is em-

ployed, two tons and seven quinfals' of ore, and. one ton and three quintals of
charcoal are employed for a ton of ivon. For the production of a ton of wrought |
iron in Eng]ana ‘about one ton und one-third -of cast iron, and from two to
two and a-half tons of mineral coal are consumed, while the same amount of the
cast iron of the Dordogne requires to convert it into a ton of wrought iron; one’'.
‘ton and a-half of charcoal. ' Thus in England the fabrication of a ton of wrought -

iron, from poor-ores yielding from thirty-eight to forty per cent. of metal, -
requires a consumption of about five tons of mineral coal, and in Dordogne a -

little over three- tons: of wood charcoal, which costs there about fifty-eight =

shillings currency the ton. The average price of charcoal in France, howev:

sccording to Dufrénoy, is about seventy-four shillings, while in Sweden it costs |

only about fourteen shillings, and in the Ural Mountains eleven shillings the ton
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“InFrance much of the pig iron manufactured with charcoal is refined by
aid of mineral coal. ‘ e e
- The questions of the price and the facility of obtaining fuel ave of the. fi
" importance in the manufacture of iron. The ores of this metal are v,
“generally diffused in the earth’s surface, and occur abundantly in a great
many places where fuel is dear. The iron which is manufactured either wholly, -
or in part with wood charcoal, is of a quality much superior to that obtained
‘with mineral coal, and commands a higher price.  One principal reason: of .
* this difference is that the impurities present in the coal contaminate the ir
but it is also true that the ores treated with mineral coal are for the greater part
of inferior quality. Interstratified with the beds of coal in many parts of Grest:
Britain, Europe and North America there are found beds of what is called
clay iron-stone, or argillaceous carbonate of iron, yielding from twenty to thi
five per cent. of the metal. This association of coal with the.ore offers g
facilities for the fabrication of iron, which is made in large quantities, and

very low prices from these argillaceous ores.
These poor ores will 1ot adl

mit of being carried far for the purpose of sme
‘ing, and it is not less evident that the large quantity of coal required for thej
treatment could not be brought from any great distance to the ores. As
‘general rule the richest and purest ores of iron belong to regions in which
mineral coal is wanting, while the carboniferous districts yicld ouly poorer aid -
inferior ores. On this continent, which contains vast aveas of coal-bearing rocks,
the great deposits of magnetic and hematitic ivon ores are chiefly confinedito
the mountainous district north of the Saint Lawrenee, and the adjacent region
northern New York, to which may be added a similar tract of country in Missouri.
In the old world it is in Sweden, the Ural Mountains, Elba and Algiers, that. th
most remarkable deposits of similar ores.are met with ; and it is not, perhaps, too
much toesay, that if favourable conditions of fuel and labour were to be met
with in these regions, these purer and more productive ores would be wrought
to the exclusiou of all others. But obliged to have recourse to wood chareoal,
the forests in the vicinity of large iron furnaces are rapidly destroyed, and fuel :H
length becomes scarce. In a country like onrs where there is a ready market for -
five-wood near to the deposits of ore, the price. of fuel will one day become such
as to preclude their economic working by the ordinary processes. As theindus
arts progress, the consumption of fiuel is constantly increasing, and its economi
employ becomes an important consideration. S S
Irrom these preliminaries it is evident that a great problem with regard to f}
‘manufacture of iron, is to find a process which shall enable us to work
a small amount of fuel, those rich ores which occur in districts remote fror
mineral coal. Such was the problem proposed by Adrien Chenot, and whic
the opinion of the International Jury, he has in a great measure resolve
To return to the blast furnace ; we have scen that the second and modera
heated region is that in which the reduction of the ore is effected, and that:
intense_heat of the lower regions of the furnace only affects the carbura
 and fusion of the metal. M. Clienot conceived the idea of a furnace; whi
- should cousist only of the roasting and reducing regions ; his apparatus is. bu
upper (Fortion of an ordinary blast furnace, the carburetting and fusing regio
being dispensed with. In this the ore is reduced at a low red heat, and:
metal obtaived in the form of a gray, soft, porous mass, constituting a ver
metallic sponge, and resembling stp(mgy platinum. The furnace of Che: i
vertical prismatic structure forty feet high, open at the top for the receptionio
~ the ore, and having below a moveable grate by which the charge can be remt
ed; the bottom is susceptible of being closed air-tight. . The lower part
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furnace is of iron plate, and is kept cool, but about mid-way-the heat is applied
for the reduction of the ore, and here comes in a most important principle, which:
will require a particular explanation.. "It is required to heat to moderate -
redness the entire surface of the rectangular vertical furnace throughout a length' = -

of several feet, a result by no means easy to be effécted by 'the use of a solid-
combustible, but readily attained by a gaseous fuel such as is .employed by M.
Chenot. R S A SR
We have already explained the theory of the production -of carbonic oxyd.
The possibility of employing this gas as'a combustible was first suggested by
Karsten, and in 1841 M. Ebelman of the School of Mines at: Paris, made a- = "
‘series of experiments on the subject by the direction of the Minister of Public .
Works. . The process employed by this chemist consisted essentially in forcing'
~acurrent of air through a mass of ignited coal of such thickness that the whole -
of the oxygen was converted into carbonic oxyd ; this escaping at an elevated -
temperature was brought into contact with the outer air, and furnished by its = -
combustion a heat sufticient for all the ordinary operations of metallurgy. A -
consideration of great importance connected with this process is, that it permits
the use of poor earthy coals, and other waste combustibles, which could hardly =
~ be employed divectly, while by this. method the whole of their carbonaceous = -
matter is converted into inflammable gas. Wood and twrf may be made use =
cof in the same way, and the gas thus obtained will be mingled with a portion'
of hydrogen, and probably with some hydrocarburet: a similar mixture may be .
obtained with charcoal or anthracite, if a jet -of steam be introduced into the '
generating furnace, a modification of the process which has however the effect . -
of reducing the temperature of the evolved gases. ‘ L DU
- This mode of employing combustibles:becomes of great importance in the -
process of Chenot, who generates the gas in small furnaces placed around the- . -
~ great prismatic tube, and conduets it into a narrow space between this and an .
outer wall ; through this by openings, a regulated supply of air is introduced . -
for the combustion of the gas, by which the ore contained in the tube is.raised
‘to ared heat. The next step is to provide the reducing material which shall -
remove the oxygen from the ignited ore, and for this purpose we have already
scen, that even in the ordinary smelting process carbonic oxyd is always the' =~
~agent; but instead of the impure gas obtained from his furnaces, and diluted
with the nitrogen of the air, M. Chenot prefers to prepare a pure gas, which he . -
obtains as follows. A small quantity of pure carbonic acid, evolved from the :
decomposition of carbonate of lime, is passed over ignited charcoal, and thus con-" . -
verted into double its volume of carbonic oxyd gas ; this is then brought in contact. - -
with ignited oxyd of iron, which is reduced to the metallic state, while the gas .
is changed into' carbonic acid, ready. to be converted into carbonic oxyd by '
charcoal as before. Tn this way the volume goes on doubling -each time the' .
~ two-fold operation is repeated. By introducing the.carbonic oxyd thus obtained = . -
info the furnace charged with ignited iron orve, and withdrawing a portion "
of the gas at a higher level, for the purpose of passing it a%lain over ignited- - -
~ charcoal in'a smaller tubejapart, the process may be carried on indefinitely; -
the carbonic acid serving as 1t were to carry the reducing combustible from
the one tube, to the ore in'the other, - .~ oo v
A modification. of this process consists in mingling the ore with an - érjual
volume of small ‘fragments- of charcoal, and admibtin(’lg— o limited supplyof* air
into- the body: of the apparatus, by openings at mid-height, the heat’ beii
a8 before applied from without. In this'case the action iy analogous ‘to
_which takes' place in the ordinary bldst furnace: carbonic oxyd'and: ca
scid are alternately formed: by the reactions between the oxygen of th
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~ the ore and the charcoal; but the supply of air being limited, and the te
erature low, neither carburation nor fusion of the metal can take place
Evé—sixths of the charcoal employed remain unchanged and serve for anof
- operation. This simpler way has the disadvantage that one-half of the fur
is occupied with charcoal, so that the product of metal is less than when't
reducing gas is prepared in a sepuratc generator. In cither case the pr
is the same, am{) the iron remains as a soft porous substance, retaining the.
form and size of the original masses of ore. This metallic sponge is readily -
oxydized by moisture, and if prepared at a very low temperature, takes
~from a lighted taper, and burns like tinder, yielding red oxyd of iron.” In orde
to avoid the inconvenience of this excessive tendency to oxydation, the metal -
is exposed in the process of maunufacture to a heat somewhat greater than would
be required for the reduction ; this renders the sponge more dense, and:le

- liable to oxydation in the air. 3 : ‘ R
. The part of the furnace below the action of the fire is so prolonged, .that
- the reduced metal in its slow descent, has time to become very nearly cold
‘before reaching the bottom. It is then removed at intervals, by an inge
nious arrangement, which enables the operator to cut off, as it were, the:low:
- portion of the mass, without allowing the air to enter into the apparatus.
the case where the ore hus been mixed with charcoal, the larger masses of met
are now separated from it by a scrcen, and the smaller by a revolving magnef
machine. ‘ e S o
- This spongy metallic iron may be applied to various uses. If we grin
to powder and then submit it to strong pressure, coherent masses are obtairis .
‘which at a welding heat, contract slightly, without losing their form, and yield
malleable iron. By this process of moulding, which may be termed a' casting =
without, fusion, the metal may be obtained in forms retaining all the sharpness -
of' the mould, and possessing the tenacity, malleability and infusibility of wrought.
‘iron. The masses thus compressed have in fact only to be forged, to give. -
wrought iron of the finest quality ; and it is found that during the hammering,
any earthy matters mechanically intermixed, are eliminated like the scoriee
the iron from the puddling furnace. . S .
But without overlooking the great advantage of this method of making mall
able iron, and moulding it into the shapes required, it is especially as appli
to - the manufacture of stecl, that the metallurgical methods of Chienot desen
attention. In the ordinary process, as we have alrcady seen, the bars of m
leable are carburetted by a prolonged heating in the midst of charcoal pow:
but the operation is long and expensive, and the metal obtained by this mod
- cementation is not homogeneous. M. Chenot avails himself of the porosity of th
metallic sponge, to bring the carbon in a liquid state in contact with the minutest
particles of the iron. = For this purpose he plunges the sponge into a bat!
oil, tar, or melted resin, the composition of the bath varying according to
quality of the steel which it is desired to obtain. The sponge thus saturate
drained, and heated in a close vessel. The oily or resinous matter is expellet
‘gart]y as a gas, but for the greater part distils over as a liquid, which
e again .employed for cementation. A small portion of carbon fron
decomposition ofy the oil rests however with the iron, and at the temperati
low redness, employed near the end of the distillation, appears to have alre
combined chemically with the metal. This treatment with the bath and dis
tion, may be renewed if the carbonization is not sufficient after one operatio
The cemented sponge is now ground to powder and moulded by hy
ressure into small ingots, which may be heated and directly wrought und
\ammer, like the - compressed iron sponge; the metal thus obtained




" compared to refined ‘blistered 'steel. If however the cemented and compresse
- gponge is fused in crucibles, as in the ordinary process for making cast steel, thi
whole of the earthy impurities which may be present, rise to:the surface as'a .
liquid slag, which is easily removed; while the fused metal is cast into ingots. "'
In this- way, by cementation and a single fusion, the iron sponge is converted
into a cast steel, which is from the mode of its preparation, more uniform in
quality than that obtained by the ordinary process, and which was found by '~
the Jury to be of remarkable excellence.. ~ ~ - L0
- Such is a_brief outline of the methods invented by Adrien’ Chenot for-the =
" reduction of iron ores, and the fabrication of wrought iron and steel, consti- . -
tuting in the:opinion of one eminently fitted to judge the case, (Mr. Leplay,
“of the Imperial School of Mines, and Commissary’ General of the Exhibition,)t "
the most important metallurgical discovery of the age. S T
~The peeuliar condition of the iron sponge has enabled the inventor to make
- many curious alloys, some of which promise to be of great importance; by -
impregnating it with a solution of boracie acid, a peculiar steel is obtained, in
which boron replaces carbon, and by a similar application of different metallic'
solutions, various alloys arve. produced, whose formation would otherwise be .
~ impossible. S . o T B
The processes of M. Chenot are now being applied to the fabrication of steel :
~at Clichy, near Paris, where I had an opportunity of studying in detail the .
manufacture, The iron ore is imported from Spain, and notwithstanding the - -
cost of its transport, and the high prices of labor and fuel in the vieinity of
the metropolis, 1t appears from the data furnished by M. Chenot to the Jury, -
~ ihat steel 18 manufactured by him at Clichy, at a cost which is not more than =
one-fourth that of the steel manufactured in the same vicinity from the iron im-
ported from Sweden. According to M. Chenot, at the works 12tely established
~on his system by Villalonga & Co., near Bilboa in Spain, they are enabled to -
fabricate the metallic sponge at a cost of 200 francs thé ton, and the best - .
quality of cast steel at 500 francs, or $100 the ton of 1000 kilogrammes,
(2200 pounds avoirdupois.) The conversion of the ore to the condition of .
sponge 18, I was assured by M. Chenot, effected with little more than its own
weight of charcoal. : ‘ ‘ o L e
~ The differences in the nature of the steel made from various ores have long .= =
‘been well known, but until the recent experiments of Chenot, the subject was -
~but very imperfectly understood. According to him the nature of the ore'has
much more to do with the quality of the metal than the mode of treatment, and - .
“he compares the different steels to the wines of different localities, which owe =
their varied qualities far more to the nature of the grapes, than to any varia~ -
 tions in the mode of their fermentation. - The process of cementation employed * * -
by Chenot furnishes, according to him, an exact measure of the capability of the .
iron to produce steel. The sponges of the: iron from Sweden and the Ural
Mountains, after taking up six per cent. of carbon, yield a metal which is still .
malleable, while that of Elba with four per cent., becomes brittle and approaches
‘o cast iron 'in its properties.  While the  ores of Sweden and the Urals
are famous for the excellent quality of their steel, the ore of Elba is known ‘t
yield a very ‘superior iron, but to be unfit for the fabrication of steel;
- Chenot concludes, from a great many -observations, that the steel-producin
“capacity of any iron is measured by the quantity of carbon which it can absor
‘before losing its malleability and degenerating into. cast iron.. - = oo 0 1
* Desirous to avail myself of these researches of M. Chenot, I placed

‘;

nands, in September, 1855, specimens of the- différent iron ores”
whth“hgd been sent. to the “Bxhibition “at: Paris; and ‘r“’en‘g“aged}?him




- those of Marmora, Madoe, Hull, Crosby, Sherbrooke, MacNab and Lake Nipi
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- them to the process of reduction, and to test their capabilities for the produe
- ‘of steel. M. Chenot has also obtained remarkable alloys ‘of chromium
- titanium with iron, his processes enabling him to effeci the direct reducti
chromic and titaniferous iron ores; specimens of these two ores from C ‘
were therefore furnished him, but the sudden and lamented death of Chenof;
by an aecident, in the month of November following, deprives us for a time of
the advantages of his experiments. His sons however are instructed in hi
cesses, and have promised to undertake at an early day the examination:of
our Canadian ores. I am disposed to attach great importance to these investi.
gatious, from the hope that among our numerous deposits of iron ore, belonging.
m great part to the same goological formation as the iron ores of Scandinavia; -
there may be found somne capable of yiclding asteel equal to that of the Swedi
iron, - With the new and economical processes of Chenot a valuable steel o
will be sought for, even'in a distant country, and may be advantageously trans
portedin a crude state, to the localities where fuel and labour are most available;
One great condition for the successful application of these processes is, th:
- the ores should be comparatively pure and free from earthy mixtures. Weh:
already alluded to the impurity of the ores which are smelted in the coal di
“tricts of England, and even the orc brought by Chenot from Spain, and employed
by him in his works at the gates of Pais, contains about ten per cent. of fixed,
and as much volatile matter, it being a decomposed spathic iron. Many. of ‘the .
maguetic aud hematite ores of Canada are almost chemically pure: such are

sing, which even if they should not prove adapted to the manufacture of sus.
perior steel, offer for the fabrication of metallic von, by the processes of Chenot;
very great advantages over the poorer ores, which in many parts of this conti-
nent are wrought by the ordinary processes. ‘ L L e
The swall amount of fuel required by the new methods, and the fact that for
the generation of the gas which is employed as combustible, turf and other cheap
fuels are equally available, are considerations which should fix the attention of
those interested in developing the resources of the country. With the advans
tages oflered by these new modes of fabrication, our vast deposits of iron ore,
unrivalled in richness and extent, may become sources of national wealth, while
by the ordinary method of working they can scarcely, at the present prices of ife
and of labour; compete with the produce of much poorer ores, wrought in th
vicntity of deposits of mineral coal. o : ‘ T

ON THE EXTRACTION OF SALTS FROM SEA WATER.

The manufacture of salt from the waters of the ocean has, from an early perio
been a most important branch of industry for the south of Europe. Without rever
ing to high antiquity, we may cite the salines of Venice, to which that repu
lic owed the commencement of its greatuess and its wealth. The lago
which surrounded that city were enclosed, and set apart for the breeding of fis
‘and for the manufacture of salt.. Making a monopoly of this staple of life,
policy of Venice was to obtain possession of all those salines which 'co
compete with her, and we find the Venetians destroying such as they could:
make use of, and exacting from the neighbouring princes, treaties to the e
that they would not re-establish the suppressed salines. It was only two'ior
three centuries later that this powerful republic ordered, in the interes
her commierce, the suppression of the salines of her own lagoons, and augmenté
" the produce of those of Istria and of the Grecian Islands, which had. become
‘her’s by right of .conquest, still retaining in her own hands the trade in sa
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all southern Europe. But with the downfall of Venitian power, we find the

~ silines of Provence and Languedoc growing into' importance, while those ‘of:
Venice had fallen into decay, so that when the Emperor Napoleon I. created
the kingdom of ‘Italy, he had recourse to a French engineer from Marseilles to~ -
re-establish the salines of Venice, which are now once more organised on a vast "=

It is however in France, and especially upon the shoresof the Mediterranean;

- that we shall find the most extensive salines, and the most intelligent system -
‘of working these great sources of national wealth. On the western coast of .
France, the salt marshes of Brittany and La Vendée are wrought to a consider-
able extent, but the cool, moist and rainy climate of these regions is much less . -
favorable to this industry than that of the southern'shores of the.empire,
where dry and hot summers offer great facilities' for the evaporation of the =
seawater, which is effected in all the salines of which we have spoken, by the ..
~sun and wind, without artificial heat. o L A
- The salt works of the Lake of Berre, near Marseilles, were those whose pro-
ducts attracted the most attention at the Exhibition, not only, on account
of the excellent method there pursued for the manufacture of sea-sdlt, but from . -
the fact that the important processes of Mr. Balard for the extraction of potash, = -
sulphates and other valuable materials from the mother liquors, are there applied =
onalarge scale. Having had occasion to examine carefully these productsin .
the course of my duties as Juror at the Exhibition, and having afterwards .

visited the saline of Berre, I propose ‘to ‘give here some account of its con:
struction and mode of operation, as well as of the method employed for the -

- working of the mother liquors. I have to express my great obligations to'
my distinguished colleague, Mr. Balard, of the Académy of Sciences, who most
kindly furnished me with every information respecting the processes of his .

ivention which are there applied, and also to Mr. Agard, the enlightened and -

seientific divector of the saline. ‘ - ‘ o
~ The first condition for the establishment of a salt work is a low, broad, level -
ground on the border of the sea, which can be protected by dykes from the action’
of the tides, and as these are considerable on the Atlantic coast and insignificant = -
in the Mediterr+uean, the arrangements required in the two regions ‘are some- .

- what different.  In both cases however the high tides are taken advantage of to '

fill Targe and shallow basing' with the sea” water, which there deposits its.' -

~sediments, becomes warmed by the sun’s rays and begins to evaporate. From
 these reservoirs it is led by a canal to a series of basins from ten to sixteen
inches in depth, throngh which it passes successively, and where by the action -
of the sun and wind the water is rapidly evaporated, and deposits its lime in. .
the form of sulphate.. It then passes to another series of smaller basins, where . -
~ the evaporation is carried to such a point ‘that the water becomes a saturated”
brine, when its volume being greatly diminished, it is transferred to still smaller . .
shallow basins called salting tables, where the salt i to be deposited. 'In the . .
salines of the Atlantic coast, the different basins are nearly on the same plane, and
the water flows from one series to the other as its level is reduced by evapor:
~ation.  Tn the large establishments of the Mediterranean, the system is different;
the basins are constructed at different levels, and the waters having passed
through one series, are raised by wooden tympans or drums from eight to sixtee
feet in diameter, (moved by steam or horse power;) and conducted into the

- other basins. There differences of level establish a constant current, and
 this way greatly promote the evaporation. R S

But in whatever manner the process is conducted, the concentrated brire

- making 25° of Beaumé's areometer, are finally conducted to the salting tab
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where they begin to deposit their salt in the form of crystalline crusts, which
are either collected with rakes as soon as they form, or as at Berre, allowed
to accumulate at the botfom, until they form masses six or eight inches in-
- thickness. .The concentration of the brines must be carefully watched, and
their density never allowed to exceed 28°5, otherwise a deposit of sulphate -
of magnesia would. be formed, rendering the sea-salt impure. The mother
liquors, as they are called, are run off so soon as they have reached the above
- - density, and reserved for operations to be detailed further on. When the salt
has attained a sufficient thickness, it is broken up and piled upon the sides-of
the basins in large pyramids, which are covered with clay on the western coast -
of France, but left unprotected during the summer scason, in the dry climate -
of the south. In these heaps, the salt undergoes a process of purification ; the
- moisture from the clay or from occasional rains penetrates slowly through the'
mass, removing the more soluble foreign matters, and leaving the salt much
purer than before. In the south, it is taken dircctly from these heaps and
sent into the market, but in the less favorable couditions presented on the:
western coast, the thin layers of salt there collected ave more or less soiled with:*
earthy matters, and for many uses require a process of refining before they ate. -
brought into commerce. For this purpose two methods are employed ; the one- -
- consists in simply washing the crude salt with a concentrated brine, which -
- removes the foreign salts, and a large portion of the earthy impurities. The
- other more perfect, but more costly process, consists in dissolving the impure. .
salt in water, and adding a little line to precipitate the salts of mnagnesia always.,
present, after which the filtered brine is rapidly boiled down, when a fine-grained:
salt separates, or is more slowly evaporated to obtain the large-grained cubic salt:.
which is used in the salting of provisions, The masses of coarsely crystalline =
salt from the salines of the south have no nced of these refining processes. -
In practice, the evaporation of the brines for sea-salt at Berre 1s carried as far.
as 320, and the salt separated into three qualities. Between 256° and 262
the brine deposits one-fourth of its salt, which is kept apart on account of its:
great purity, and sold at a higher price than the rest. In passing from a density. -
of 260 to 2805, sixty per cent. more of salt of second guality are deposited, and’
from this point to 320 the remaining fifteen per cent. are obtained, somewhat’
impure and deliquescent from the magnesian salts which it contains, but preferred ‘
~for the salting of fish, on account of its tendency to kecp them moist. The
average price of the salt at the salines is one franc for 100 kilogrammes
(220 pounds avoirdupois,) while the impost upon it was, until recently, thirty
times that sum, and is even now ten francs the 100 kilogrammes. C
The waters of the Mediterranean contain, according to the analysis of Usiglio
about three per cent. of common salt, while those of the Atlantic contain
from 2:5 to 2:7 per cent. In the waters of the Mediterranean there are hesides
about 0'8 per cent. of sulphates and chlorids of ealcium, magnesium and potas
sium, The quantity of water which it is necessary to evaporate in order te
obtain a small amount of salt, thus appears to be very great, but unde;
favorable circumstances this is a small consideration, as will appear from th
following fact. The saline of Berre is situated upon a small lake, communicat;
ing with the ocean, but fed by streams of fresh water, so that while the waters o
the open sea have a density of 393, those of the lake have only 105, or scarcel
- half the strength of sea water. Nevertheless the advantages of the position offere
by the shores of the lake for the establishment of a saline, are sufficient
compensate for the deficiency of salt in the water, and to make of Berre one
the most flourishing salines of the south of France. The evaporating surfa
here cover 3,300,000 square metres, equal to 814 English acres; of this:

"o
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one-tenth is occupied with the salting tables, but’ with sea-water, where less
evaporation is required to bring the brine to the crystallizing point, ome- -
sixth of the area would be thus occupied. The amount of salt annually pro-
duced at saline of Berre is 20,000,000 of kilogrammes. ‘ ST

Owing to the dilution of the water of the lake of Berre, the proportion. of salt = -
there manufactured is small, when we consider the area, and compare the .
roduce with that of other salines where pure sea-water is evaporated. According
to Mr. Balard, 2,000,000 square metres may yield 20,000,000 kilogrammes
annually ; and Mr. Payen states that the same amount of salt is produced at
Baynas from a superficies of 1,500,000 metres. As a cubic metre of sea water
contains about 26 kilogrammes of salt, the evaporation required to produce -
the above amount corresponds to 800,000 cubic metres, equal in the second
estimate given above, to a layer of water 0-40 metre, or 15§ English inches in
thickness. ‘ o : : AR

The plan hitherto adopted in the salines of the European coasts, has been
to tonimence the evaporation of the sea~water with the spring time of each year; .
in this way some three or four months elapsed before a sufficiently large amount
of strong brine was accumulated to enable the manufacturer to commence the =~ -
deposition of salt on the salting tables, and as.this latter operation can only be
~carried on in fine weather, the rainy season of autumn soon came to interrupt the
process, so that during a large part of the year the labours of the salines were .
suspended. The enlighteffed director of the works of Berre, M. Felicien Agard, -
has however introduced a very important improvement, in the management of .=
the salines, by means of which he carries on the works throughout the whole = .
year, and is enabled to increase the produce by 50 per cent. During the months -
of the autumn, the evaporation, which is still carried on, though more slowly,
enables him to obtain brines marking 7°, 109, and even 20°. These are stored -
away in large pits, where the depth of liquid being considerable, the diluting
effect of the spring rains is but little felt, and at the commencement of the warm .
season these brines are raised into the evaporating basins, so that the summer’s -
labours are commenced with concentrated liquors, and the salt is'all harvested ~
‘in the months of August atid September. B ‘ Ca e

In selecting the site for a saline it is of great importance to choose a clayey:
soil, an*earth of this character -being required to render the basins and dykes !
impervious to water. In the saline of Betre, a coriaceous fungous plant, to .
which botanists have given the name Microcoleus cortum, was observed to vegetate -
upon the bottom of the basins, and this being carefully protected, has finished
by covering the clay with a layer like felt, which protects the salt from con-. -
tamination by thie earth, and enables it to be collected in a state of great purity. = -

The conditions of exposure to sun and wind offered by the locality chosen for =
a saline are also to be carefully considered, for upon these will of course greatly. . = -
depend the rapidity of evaporation. The salines of the lagoons of Venice, to- -
- which we have already alluded, have recently been re-organised by Baron S. =
M. Rothschild and Mr. Chas. Astric, and cover an area nearly twice that of .
Berre. The tides of the Adriatic are considerable, and from the lowness of the
ground, the labour of constructing the basins and dykes could only be carried on
at low water. The. moist and rainy climate -of Venice also offers serious’
obstacles to the manufacture of salt; to overcome these, two plans are adopted
The salting tables are so arranged that in case of heavy rains, the concentrate
brines can be rapidly run off mto deep- reservoirs, while. other reservoirs
saturated brine at higher levels.serve not only to feed the salting tables, but
cover with a thick layer those tables which may contain a large amount .of sal;
and thus protect them from the atmospheric waters, - .«
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‘We may mention here a process which, although unknown in France, ‘is* ap<
plied in Russia and on the borders of the White Sea, and may, perhaps, b6
advantageously employed on our own shores. It consists in applying the cold
of winter to the concentration of the sea-water. At a low temperature a large
. quantity of ice separates, but all the saline matters rest in the liquid portions,so

“that by separating the ice a concentrated brine is obtained, which may afterwards

be evaporated by the summer’s sun or by artificial heat. ‘ Vo

Treatment of the Bittern or Mother Liquors.

'The waters which have reached a density of 320 in the salting tables, haye
~already deposited the greater part of their common salt, and now contain s
large amount of sulphate and hydrochlorate of magnesia, together with a portion -
of chlorid of potassium. . The admirable researches of Mr. Balard have taught
us to extract from these mother liquors, sulphate of soda, and salts of mag:
‘nesia and potash, so that although formerly rejected as worthless, these liquor
are now almost as valuable as the salt of which they are the residue. = -
The production of sulphate of soda, which is directly employed in the ma
facture of glass, and as a manure, and still more largely as a material for the
fabrication of carbonate of soda, is the most important object of the working of .
the mother liquors. Immense quantities of sulphate of soda are now prepared

in France and England by decomposing sea-salt with sulphurie acid, which i
manufactured with sulphur obtained chiefly from foreign sources. In view of
this immense consumption of sulphur, it becomes important especially in time of
war, when this substance is required for the fabrication of gunpowder, to find -
some source of sulphate of soda other than the decomposition of sea-salt by sul:
phuric acid. - This process is besides objectionable from the vast amount of
hydrochloric acid disengaged, which in most localities cannot be entirely con
sumed, and is very pernicious to both animal and vegetable life in the vieinity.
It had already been observed that under certain conditions the reaction be- .

tween sulphate of magnesia and chlorid of sodium could give rise to sulphate
of soda; and Mr. Balard has shown that by taking advantage of this décomposi= |
- tion, the sulphate of soda can be advantageously prepared from the -bittern-
of the salting tables. ‘ ‘ - Co e
When the liquors of 82 are evaporated by the summer’s heat, they deposit -
during the day a portion of common salt; but the coolness of the nights causes*
the separation of crystals of sulphate of magnesia, and the quantity of th
latter salt goes on increasing as the evaporation advances toward 35°. - Th
mixture of salts (A) is carefully collected, and reserved for the manufactur
the sulphate of soda. o ‘ . ‘ ‘
‘When the bittern at 350 is still further evaporated by the heat of the su
deposits a mixture which is called sel d’éé, and contains a large amount of pot
By a second crystallization of this product, a double sulphate of potash an
magnesia is obtained, which holds 24 per cent. of pure potash ; ‘but this mod
treating the mother liquors of 350 is less advantageous than the following, whit
is now adopted. The liquors are placed in large basins and preserved until:-
first frosts, when at a temperature of 350 or 40° Farenheit, they deposit
greater partof their sulphate of magnesiain large crystals. This sulphate, whi
is pure Epsom salt, is either sold to the apothecaries, or used to prepare sulp
of soda by the process about to be described.  When the sulphate of magr
has been thus separated, the liquid is run off into large reservoirs, and presé
until the next summer, when it is again evaporated in shallow basins by
‘sun’s rays. - It now deposits a large amount of. a fine - granular salt, whic
284 ‘
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double chlorid of potassium and magnesium. . This double salt can only be '
arystallized from solutions containing alarge quantity of chlorid of magnesia, and =
- when re-dissolved in pure water gives pure chlorid of potassium by evaporation. = -
The double chlorid is raked up from the tables and placed in piles on the
earth, where the moisture causes the salt to decompose ; the magnesian salt deli-
quescing, drains off, and the chlorid of potassium remains behind, = -
The mother liquors having acquired a density of 38°, have deposited all their -
potash, and are now evaporated by artificial heat to 44°; during this evaporation
~ they still deposit a portion of common salt mixed with sulphate of magnesia - *
(B), and on cooling, the liquid becomes a solid mass of hydrated chlorid of
- magnesium, which may be employed to furnish caustic and carbonated magnesia "
by decomposition. When calcined in a current of steam, it is completely
- decomposed into. hydrochloric acid and an impure magnesia, still containing -
some sulphates and chlorids, which may be removed by water. L
By mingling in proper proportions the solution of chlorid of magnesium at 44 = -
~with brine at 247, neaily the whole of the sea-salt is precipitated in the form: of -
minute crystals of great pureness and beauty ; the mother liquors are then re~
moved by washing with a saturated brine, and in this way a very fine quality
of table salt may be advantageously manufactured. . L
During these successive concentrations the volume of the water has become ™ .
greatly diminished. 10,000 gallons of sea-water reduced to 25°, (the pointat
- which it begins to deposit salt,) measure only 935 gallons; at 300,200 gallons; - -
- at 31° 60 gallons ; and at 84°, are reduced to a volume of only 80 gallons, . = *

Preparation of Sulphate of Soda.

For this process the cold of autumn and winter is required. The mixtures of . =
sea-salt and sulphate of magnesia, (A and B,) together with the pure sulphate . -
of magnesia obtained from the mother liquors at 829, are dissolved in water = -
heated to 95° F., with the addition of such a quantity of common salt as shall
make the proportions of the two salts equal to 90 parts of chlorid of sodium- -
to 60 of anhydrous sulphate of magnesia. The warm saturated solution is ex- = .-
posed in shallow basins to a cold of 320 F., when it deposits 120 parts-of = =
hydrated sulphate of soda, equal to 54 of anhydrous sulphate; or three-fourths =
of the sulphuric acid of the mixture. In theory, about equal weights of thé .- -

~ two salts are necessary for their mutual decomposition, but an excess of com= - -
mon salv diminishes the solubility of the sulphate of soda, and thus sugments =
the product. From the residual liquid, which contains chlorid of magnesium- -
mixed with common salt and a portion of sulphate of magnesia, the latter salts =

‘may be separated by evaporation. The sulphate of soda is converted into- car-
bonlate of soda by the usual process of calcination with carbonate of lime and
coal. : ‘ o ‘ S e

" The Potash Salt‘s.“ :

The chlorid of potassium obtained by the process already indicated, is decom
posed by sulphuric acid, and the resulting sulphate .at once converted 'into car

- bonate of potash by a process similar to that employed for the raanufactur
of carbonate of soda. The. carbonate of potash thus prepared is free from
phate and chlorid, as well as from silica and-dlumina, and- those metalli
purities which like iron and manganese, are always present’in the:is
tained from wood-ashes, and render the potashes of America and. Russis

 for the fabrication. of fine :crystal glass, . The double. sulphate of potash’an
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" magnesia may be at once decomposed like the sulphate of potash, by limestons
and coal, and both it and the chlorid may be directly employed in the fabricatisn
~ ofpotash-alum, a salt which contains nearly ten per cent. potash, and of which:
five thousand tons are annually manufactured in France. The high price of the
salts of potash has led the manufacturers of alum, to replace this alkali wholly
_ or in part by ammonia, but the potash salts from sea-water will furnish potash
50 cheaply as to render the use of ammonia no longer advantageous. <‘

The greater part of chlorid of potassium as yet produced in the salines mthe

' south of France is now, however, employed chiefly in the Imperial manufactories

of saltpetre or nitrate of potash. The nitrate of soda which is so abundant insome
parts of South America, 1s directly decomposed by chlorid of potassium, yielding
common salt and pure nitrate of potash for the fabrication of gunpowder. .

Yicld of the Mother Liquors.

~ According to a calculation of Mr. Balard the amount of sulphate in sea-wateér-
corresponds to a quantity of anhydrous sulphate of soda equal to one-eight that
of the common salt, but on a large scale the whole of this cannot be economi-
cally extracted : the saline of Baynas yields annually besides 20,000 tons of sea- -
- salt, 1,550 tons of dried sulphate of soda, or 775 per cent., instead of the 12+
50 per cent indicated by theory. Estimating the yield at 7-0 per cent. ac:.
‘cor&)ing to Payen, the cost of the sulphate will be 30 francs the ton, which .
will make the cost of the crude carbonate of soda 50 francs, while it bringsin.
France from 80 to 120 francs the ton. : o e
The amount of chlorid of potassium obtained is equal to one-hundredth or to..
200 tons for the above amount of sea-salt, and the value of this salt is 360 francs |
the ton. By its decomposition it will yield 185 tous of pure carbonate of potash;-
which sells for 1000 or 1100 francs the ton. Thus it appears that for 20,000
tons of sea-salt, worth at 10 francs the ton, 200,000 francs, there is obtained
chloxid of potassium for the value of 72,000 francs. The potash being a second-
ary product from the residues of the processes for sea-salt and sulphate of soda,
is obtained almost without additional cost. It has been shown by careful calcd=
- lations that the sulphate of soda and the potash from the waters of the Mediter-:
ranean, will alone repay the expense of extraction, the sea-salt first depositi
‘being re-dissolved and carried back to the ocean. A powerful company is'n
erecting works on a great scale in the vicinity of Marseilles, where the marsh
of the Camargue offer a great extent of waste lands, valueless for cultivation,b
well adapted for this manufacture. Here it is proposed to evaporate the &
water solely for the sake of the sulphates, the potash and the magnesia which:it:
contains. Basins which are already covered with a layer of sea-salt, are very.
advantageously employed for the evaporation of ‘the mother liquors, from the
ease with which the potash and magnesia salts may be collected from it in‘a
state of purity. ‘ ‘ o
The amount of salt produced in France in 1847 was about 570,000 tons, of
which 263,000 were from the salt marshes of the Mediterranean, 231,000 fron
those of the westein coast, and 76,000 from salt-springs and a mine of 10
salt; there were employed in these 16,650 workmen. If we estimate the
produce of the salt marshes in round numbers at 500,000 tons, the amount o
chlorid of potassium to be obtained from the mother liquors, at one per .centi,
will be 5000 tons, and that of the sulphate of soda at seven per cent. will'
35,000 tons. The amount of sulphate of soda annually manufactured in Fraz
- is 65,000 tons, requiring for this purpose 54,000 tons of sea-salt, and nea
14,000 tons of sulphur, which is completely lost in the manufacture of carbon
‘ 236 '
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of soda.* If now the mother liquots from an area twice as great as is mow' '
occupied by all the salines in France, were wrought with the same results as at -~ -
‘Baynas, they would yield besides 70,000 tons of sulphate of soda, or more than =
is required for the wants of the country, 10,000 tons of chlorid of potassium, -
equal to 9,250 tons of pure carbonate: of potash, a. quantity far greater ‘than is
consumed in France, and would enable her to export potash salts. According -
“{o Mr. Balard the consumption of potash in France amounted in 1848 to 5,000
ions, of which 3,000 were imported, and 1,000 tons extracted from the refuse
of the beet-root employed in the manufacture of sugar. =~ S

The production of the two alkalies, potash and soda, offers some very inte- -
resting relations. Previous to the year 1792, soda was obtained omnly by the
incineration of sea-weed and maritime plants, but it was at that epoch, when .
France was at war with the whole of Europe, that her necessities led to the
discovery of a mode of extracting soda from sea-salt. Obliged for the purposes of
war to employ all the potash which the country could produce, for the manu-
facture of saltpetre, it became necessary for the fabrication of soaps and glass
io replace this alkali by soda, and therefore to devise some more abundant
source of it that was afforded by sca-weed. It was then that the Government
having offered a prize from the most advantageous method of extracting the -
soda from sea-salt, Leblane proposed the process above alluded to, which consist
in converting the chlorid of sodium into sulpbate, and decomposing this salt
by calcining it with a proper mixture of ground limestone and coal, thus
producing carbonate of soda and an insoluble oxy-sulphuret of calcium. This. .
remarkable process, perfect from its infancy, has now been adepted throughout:
the world, *and those who thought to annihilate the industry of France were'
soon obliged to borrow from her those great resources which ¥rench s