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TO HIS EXCELLENcY 

1 R E DJI UND lV A LK ER HEAD, BART., 
ONE OF RER 1\Lo\.JESTY'S MOST HONORABLE PRIVY COUNCIL, 

6ourmot (!Dmmti of 1Sritisfr !Jl,art!J ~mttica, 

AND 

CAPTAIN-GENERAL AND GOVERNOR-IN-CHIEF 

IN AND OVER 

"THE PROVINCES OF CAN \.DA.. NOV\. SCOT !A, NEW BRU~SWICK, AND THE 
ISLAND OF PRINCE EDWARD, 

AND VICE-ADMIRAL OF THE SAME. 

]\lüNTREAL, 31st March, 1857. 

1\fAY IT PLEASE Y OUR EXCELLENCY : 

Though the duties assigned to me in the years 1854 and 
1855, in making such a collection of the economie minerais of 
Canada as the occasion required, and in displaying them bef ore 
Europe at the Industrial Exhibition of Paris, have greatly 
tcnded to spread a knowledge of that branch of the resourccs 
of the Province, and a general acquaintance with her geology, 
they have prevented me from placing before Y our Excellency, 
at regular întervals, Reports of the progress e:ffected in the 

urvey committed to my charge. I have now, in consequence, 
the honour to transmit to Y our Excellency the accumulated 
Reports of my colleagues, !Ir. Murray and !Ir. Hunt, for the 
years 1853, 1854, 1855 and 1856, with the Reports of Mr. 
Billings and Mr. Richardson, for the last season. 

The Reports of !Ir. Hunt comprehend varions investigation" 
of the lime-feldspar rocks and their associated 1ninerals of th , 
Laurentian formation; re earches on the composition of the 
;vaters of the Ottawa and St. Lawrence, and various mineral 
prings ; examinations of the serpentines and other metamor
hic rocks of the Eastern townships, and of a series of traps 
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and intrusive rocks. Having be en appointed one of the j urors 

of the class comprehending minerais at the Paris Exhibition 

in 1855, his Report for that year is devoted to sorne chemical 

and mineralogical considerations connected with it, having 

special reference to our native products and industry. 

Mr. Richardson's Report Telates to an exploTation of the 

Island of Anticosti, the palœontological results of which, with 

a descriptive list of various new species of organic Temains, 

constitute the subjects treated in the Report of 1\Ir. Billings. 

During the four years mentioned, Mr. 1\'IurTay's Iabors were 

devoted to explorations of the country lying between Lake 

Huron and the Ottawa River. In 1853 he, in the first place, 

ascended the 1\Iuskoka, discharging into Georgian Bay, and 

descended the Petewahweh to Lake Allumette, on the Ottawa ; 

he then ascended the Bonne-Chère, and passing from it to the 

Madawaska, and ascending the York or South-West llranch of 

the stream, crossed various tributaries of the Ottonabee River, 

and came out by Balsam Lake; th us making two traverses across 

the country, and completing a lineal distance of about 500 

miles. In 1854 he examined the Meganatawan River, empty

ing into Lake Huron, south of the French River, and com

menced an exploration of Lake Nipissing, the circuit of which 

he completed jn 1855. With the exception of the tributary 

sources of the Ottonabee, which were only sketched, the ri vers 

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 others now in hand, representing Lake Nipissing 

and the work resulting from the last season'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 rnarked all the rock masses met 

with, yet representing 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 lm·ger 

groups to which the formations prevailing belong, and will 
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afford many facts constituting valuable points from which to start in prosecuting further investigation. They, at any rate, present prominent geographical features in a hitherlo undelineated and little examined part of the country,-a knowledge 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 systmn. 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 north 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 cornes near to the surface, yields but an indifferent soil, while the soil dcrived from the limestones, which are usually in an easily disintegrating condition, is of a most fruitful descdption. The farms which have been establisbed 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 so prominently characterise the Laurentian series, as well as the lead-bearing veins belonging to it; and as the limestones possess external and internai characters, which render them more conspicuously distinct from the gneiss than any of the component mmnbers of the gneiss are from one another, they afford the least difficult means of tracing out the pbysical structure of the Laurentide district. The distribution of the limestones therefore becomes a subject both scientifically and economically important, but it 1s 
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one, the investigation of which will require a great a1nount of 

patient labor. To determine the superposition of the compo

nent parts of such an ancient series of rocks as the Lauren tian, 

is a task which has never y et been accomr lished in geology, 

and the difficulties attending it arise fron1 the absence of fossils 

to characterise its different 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 ali resemble one another 

more or less lithologically, and although n1asses are met with 

running for considerable distances rudely 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 fr01n one another by heavy masses of gneiss. 

The dips avail but little in ascertaining this, for in the nume

rous folds with which the formation is wrinkled, these dips 

must very frequently be overturned, and the only reliable 

1node of pursuing the investigation, and of making even the 

limestones available in working out the physical structure, is 

patiently and continuously to follow the outcrop of each 

important mass in ali its windings, as far as it can be traced, 

uutil it becomes covered up by superior unconformable forma

tions, is eut off by some great dislocation, or disappears by 

thinning away to nothing. A labor such as this, in a district 

without roads, and the topography of which is scarcely yet 

known, with a surface rouch broken by the unequal wear of 

its rocks, and still covered by forest, must necessarily require 

rouch time. 
The occurrence of the crystalline limestones in many distinct 

localities, ranging from the borders of Lake :Huron to the River 

Saguenay, is weil known; but no long continuons 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 l\Ir. l\Iurray in its windings through a part of the 

township of Bedford in 1852, while he was occupied in fol-
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lowing out the junction of the fossiliferous and unfossiliferous 
rocks between Kingston and Lake Simcoe, it had not been 
with certainty proved that any two nearly parallel ranges of 
the rock could be traced to ajunction. 

l\Iy attention was devoted in the season of 1853 to the exa
mination of those masses known to exist in the township of 
Grenville, and the facts then ascertained in that and neighbor
ing townships, with the addition of others which have been 
detern1ined since my return from Europe, will constitute the 
subject of the personal explorations I have to report to your 
Excellency on the present occasion. 

Distribution of the Crystalline Limestones. 

The limit of the Laurentian formation in the vicinity of 
Grenville has been given in a former Report, where it has been 
stated that it cornes upon the Ottawa, a short distance above 
the village. Within four miles 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 lime
stone emerge from beneath the fossiliferous strata underlying 
the flat country overlooked by the Laurentide hills. These 
bands, separated less than two nüles 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 seen 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 range. 

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 
individnals, frequently attaining an inch and s01netimes more 
in diameter, while the mica and the quartz often accon1panied 
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 
sometin1es thin, but when thick and massive, which they usually 
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are, they might upon a :first inspection be mistaken for igneous 

instead of altered rocks. U pon 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 paTallel lines, which are found to be confor

mable with the more distinctly banded portion of the strata. 

The more distinctly 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 sorne 

distance on the outside of the two ranges of calcareous strata, 

bear much the same character as those between them, the reti

culated gneiss being perhaps more abundant and more n1assive. 

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 then1, dip with many 

irregularities to the westward. They keep nearly parallel for 

several 1niles into the interim·, but it will be expedient to 

follow out one of the bands continuously. 

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 fron1 the 

position mentioned on the bay road in the second range, to the 

quarry in the third range, where Mr. Charlebois sorne years 

ago erected a mill for sawing and polishing the limestone as 

marble, and where, as was described in a fonner Report, the 

rock, which is white, is much mm·ked 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 calca

reous group of strata to the eastward, 1'Ïses in a heavy mass, 

parts of which, not far from the spot, are marked with red 

garnets. 
If aline be carried from this spot in a direction W. N. W.* 

• The bearings given in this Report are magnetic; the variation of the com· 

pass is about ten degrees west. 
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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 bouse 
(which stands in about the middle breadth of the seventeenth 
lot) and the road, separated from one another by beds of 
pyroxenic gneiss and quartz rock, and about two acres west of 
the road a precipice of reticulated gneiss presents itself, limit
ing the who le. The transverse breadth from the mm·ble quarry 
to this precipice is not much under half-a-mile. Few of the 
dips are less than fifty degrees, and many of then1 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 repetition of beds through undulations, and in estimat
ing the thickness of the group an allowance must be n1ade for 
them. It appears tome probable, however, that a liberal one 
would not reduce the thickness to less than 1000 feet. 

From the front of the third range, the calcareous group can 
be traced to the rear of the fourth (nearly two miles), by seve
rai considerable exposures of limestone 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 1\Ir. E. Connely. Here four beds of lime
stone 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 lime
stone 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 mea ures 800 yards across the stratification, exhibiting dis
tinctly marked beds, very regular in strike, but varying in 
inclination from fifty-six to seventy-seven degrees. Including 
the quartz rock, the bread th across the limestone group is about 
500 yards. There are s01ne 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. 
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In the next half-mile the calcareous belt is eut by dykes of 
greenstone trap, with a well-marked transverse columnar struc
ture. There appear to be two of 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 1nile 
to the eastward. Although there are no exposures of the 
limestone, sink-holes in the same bem·ing 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 as before 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 Tange, there is 
exposed an enormous mass of white quartz rock. It is àis
tinctly divided into beds, and with a transverse breadth of 150 
yards it has a dip N. 80° W.< 61°. This would give it a 
thickness of 400 feet, and between it and the gneiss on the 
east side of the valley theTe is a breadth of exactly ten chains, 
which, assuming the dip to be the same, would give a thick
ness for the calcareous part of 580 feet, making the whole 

thickness 1nuch the same as before. 
This part of the valley is qui te flat and even ; it possesses a 

deep rich soil, and being wholly free from boulders, gives fine 
arable land. It continues of this character for three-quarters 
of a n1ile, and with a unifonn breadth ; it has a bold gneiss cliff 
on the east and the quartz rock on the west side. But though 
there is not a single exhibition of the calcareous strata, a fine 
spring which issues from the soil near the house of J\fr. Fahlen, 
on the seventeenth lot of the sixth range, is so charged with 
carbonate of lüne that the water quickly leaves a coating of it 
on the utensils in which it is boiled for culinary purposes. 

Towm·ds the reaT of the sixth range the valley gradual1y 
opens to double its last breadth, by a bend in the gneiss on 
the east side, ancl \vhile the quartz rock is still conspicuou ly 
displayed on the west, an exposure of the lilnestone occ1JrS 
close by the gneiss on the other, in the vicinity of the front 
post, between the fifteenth and sixteenth lots of the seventh 

range. 
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Though the stt·I1\.e of the belt up to this point is very ne arly the same as at the commencement, it has ceased to hold the same Telation to the lots as at first, in con equerree of irregularities in the original survey of the township, which give them a very marked turn to the left. Beyond this the strike veers a few degrees farther from north, and after a gentle sinuosity to the east in cTossing the eighth range, the less northern strike is maintained to nearly the centre of ·the thirteenth lot 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 the fourteenth and fifteenth lots of the ninth range, on which there are Iarge exposures of the calca .. reous 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. 
On the line between the tenth and eleventh ranges the limestone is lm·gely displayed across the thirleenth lot, while n() other Tock 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 cxhibits a s01newhat truncated apex, surrounded by gneiss, with sorne beds of quartz rock between. 
From this the trend of the belt is 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 northward. Across the ninth range it has a breadth of about 700 yards, being interstratified in sorne parts with quartz Tock, and on the north half of the twelfth lot, occupied by ~ir. 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 si de of the valley. 
A cross the eighth range the belt widens to 1000 yards, by a 
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bend on the west side ; and in this measure are included on 

that side sorne bands of quartz rock and dolomite holding 

grains of serpentine. These bands and the bend mentioned 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 fr01n 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 ali the way, 

the distance between the limestone exposures nearest to one 

another, in the two belts, being a little over half-a-mile. 

A little south of the 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 nin th lot. 

Thus reduced the band crosses the seventh range, and then 

changing its north and south strike, traverses the sixth, bearing 

about S. 30° W., in which direction it runs from the seventh to 

the tenth lot. AH 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 bro

ken in the south-east corner of the ninth lot by an intrusive 

mass of syenite, which will be spoken of fm·ther 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. 

From the line between the fifth and sixth ranges, the east side 

of the belt agaiu gradually turns south, and in this bem·ing 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. W ell 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 southem 

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 
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the position from which we started on the same range line on the tenth lot, there appears a projecting mass of quartz rock and gneiss, which extends south ward about thirty chains on the line between the tenth and eleventh lots. 
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 a 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 sorne 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, reaching across from the eastern to the western belt, and affording a channel for the united branches of the Calumet. A pm·tiqn of the measure given to the eastern belt, however, 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 a mile 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 sorne beds of quartz 

rock, whose place seems to be on the east side. 
Before Teaching 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 traceable to a union, and in reality to constitute but one ; and as the dips which they shew, in so far as they 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 
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beyond a doubt of a stratified character, these belts of lime· 

stone are the outcrop of an undulating sheet, the ridges of 

which have been worn clown ; but in the horizontal section of 

an undulating surface, similar fonns in the di tribution of the 

horizontal rim may be derived from the anticlinal or synclinal 

part of the undulation, and it is to be detennined in the 

present instance to which of these the area between the belts 

belongs. 
Allusion has been made to an exposure of intrusive syenite, 

which touches 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 has an area of about 

thirty square miles in the townships of Grenville, Chatham 

and W entworth. 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 describecl as stretching to the 

southern half of the ninth lot of the fourth range of Grenville, 

from the east side of which area its distance is from a-quarter 

to half-a-mile. The south-west corner is on the eighth lot of 

the same range, in which it does not reach quite so far south 

as the limestone does in the ninth. From this its southern 

face extencls to the eleventh lot of the seventh range of 

Chatham, in a general straight line, shewing however a few 

indentations. The distance is eight and a-half miles, and the 

rock constitutes a continuation of the flank of the n1ountains 

overlooking the fossiliferous plains, for a considerable part of 

the way. On the north-east side it is limited by the West 

Branch of the North River, from the position last mentioned 

to the middle of the tenth range of Chathmn, on the line 

between the twenty-third and twenty-fourth lots; and to the 

middle of the twenty-seventh lot of the same range, from the 

position where it was first mentioned in Grenville, its bound~ 

ary runs E. N. E. and W. S. W. Between the two points 

indicated 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 W entworth, in which its precise termination has not been 

ascertained, though it is probable it does not extend very far. 
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The intrusion of such a mass of igneous rock as this can 
cm·cely fail to have had a considerable effect in modifying the 

attitude of the strata which sm-round 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 conobo
rated 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. 

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 ca tern, must constitute a subordinate anticlinal. Without 
reference to minor conugations, the general form of the arca 
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 
a' unconcealed by the superior fossiliferous strata, south-south
wc t and north-north-east. The accompanying wood-eut 
gives a vertical section of the form. 

a, crysta.lline limestone ; b, gneiss and quartz rock. 

B 
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Though the northem extremity of this double calcareou~ 

trough crops out in the middle of the thirteenth lot of the 

eleventh range, the depression forrned by the confluence of the 

two valleys coinciding with its sides, does not tenninate there .. 

It runs northward into Harrington, and while the waters con

nected with the Grenville part of the dBpression run south ward,. 

yiclding their contribution to the Calumet River, those in the 

Harrington part flow northward across the township, and join 

the River Rouge beyond the northern boundary. 

Across the first and second ranges of Harrington the depres

sion runs north, in a direct continuation of the east side of the 

calcareous trough just described 1 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 1\'Ir. 

Xavier O'Brien and the ninth of Mr .. W. Fox. Other expo

sures are met with more than half-way across the range, and 

it appears probable that the whole of them belong to a 

calcareous area which may reach 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 thi& 

area to the Grenville trough, its form would of course be, like 

that, synclinal. 
The gneiss-bound valley in which the area lies, continues in 

the same diTectlynorth bcaring, for another mile, to the middle 

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. soo 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 ; bByond them it has been followed 
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to the ninth range of the township, while I have lately received intelligence of its extending, as wa to be expected, in the sa1ne course into :Montcalm. In the opposite direction, however, exposures have not yet been met with farther south than the brook emptying 1\IcCulloch's Lake into Big Lake. In the other valley the rock has been traced from the head of Big Lake, on the land of 1\Ir. Donald Fraser in the front of the eighth lot of the fifth range, to the first on the line between the fifth and sixth Tanges of Harrington, and thence to the next lot, that of MT. A. Fraser, which is the twentyeighth of the seventh range of W entwoTth. The distance is about three n1iles, the bemi.ng, as stated, N. soo E., and the breadth of the band varies from about one-quarter to thTeequarter of a n1ile. The bouse of 1\fr. Fraser, standing on the lime tone, is situated on a beautiful sheet of water called Gate Lake, which hasan east and west length of about a mile, with a breadth of half-a-mile. The lake lies chiefly in the sixth range of vV entworth, but near to Fraser' ho use there is a part of it in the seventh. The lünestone is seen on both sides of the lake as weil as at the lm,ver 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. 
From this lake the rock takes a turn to the N. E., towards Sixteen Island Lake, a long tretch of ·water extending from the rear of the first range in the township of 1\Iontcalm to the twenty-fifth lot of the eighth range of W entw<'rth, 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 ea tern side to the twenty-third lot of the ninth range, where it turns eastward from the lake ; but beyond this it has not yet been traced. 

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 cau ed partial clearings to be effcctcd in almost every lot in that part of it which is in Harrington. Between 



20 

the upper end of Big Lake and the mouth of }fcCulloch'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 si de of what is called the N arrows 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 tenth lots, and somewhat south of the middle of 

the fifth Tange. In addition to gneiss, it shews beds of quartz 

rock dipping N. 65° W. <60°, which would give a strike 

running with the valley, 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 sorne five or six acTes. 

In this flat aTea 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 

projectecl from each to a junction in the one from which they 

bTanch. 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 Har

rington. 
The gneiss on the west side of the synclinal constitutes a 

well markec1 bold and rocky Tidge, which extends in a line 

nearly straight from the front of Grenville to the rear of 

Harringt~n, 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 green

stone dykes. 
In the front of Harrington this ridge has a breadth varying 

from three-quaTters 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 the rock. The more eastern of these 

extends for a short distance within the last range of Grenville, 
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to nearly the rear of the fifth range of Harrington, sorne five mile . It has a breadth of nearly half-a-mile in the south part, which gradually diminishes northward. From 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 arca and reaches the Rouge about a mile beyond. The nurthern 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 1\fr. Dugald Campbell's house, but faTther 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 extren1ities of these two pm·allcl areas are about a mile asundcr, and they are separated by a bold and rocky ridge of gnei s, which gradually narrows and dies down going outh, tcrminating altogether less than half-way across the second range. A less pTominent ridge makes its appearance in the same line south of Dhure's Brook, and it is probable that on this brook the two calcareous areas are connected. 

The prevailing dips in connection with these two isolated areas being still to the westward, it will be neces ary to ascertain the di tribution of others fm·ther to the north, before the forn1 to be given to them in the physical structure, can be determined with certainty. They may be parallel anticlinals or parallel synclinals. If the former, they would belong to a lower group of calcarcous strata than those already dm~cribed ; but if the latter, they would be only a repetition of thcD;,l, 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 cast ide of the main synclinal, has the same relation to it. About the breaclth of two lots from this patch, rises in Chathan1 the western side of the ridge 
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of syenite described as projecting northward from the main 

body of the volcanic rock, and pointing like a finger towards 

W entworth. Close on the east side of this finger there is n1et 

with another calcareous band. The most northern exposure 

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

ranges of vV entworth, in the twenty-second lot. It bas heTe 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 property of 1\Ir. Brewer, 

who has recently erected a kiln to burn the stone for lime. 

It here becomes confined to a deep and narrow valley which 

gives a channel to the West Bran ch of the North River. Bold 

fianks of gneiss hmn 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, und though not seen in its course for upwards of a mile, 

it maintajns a straight one, running S. S. W. with the lots, 

across the twelfth and eleventh ranges. Several exposures of 

the limestone occlu· on the front of the eleventh range in the 

twenty-thircl and twenty-fourth lots on both sides of the West 

Branch, and on the same lots in the rear of the tenth range, in 

the vicinity of ]\fr. Carpenter's bouse. 

In this part the calcareous rock comes close upon the 

syenite, from which emanate one or two dykes intersccting it, 

and as the main body of the volcanic rock rises to the south, 

the lilnestone must be either entirely eut off by it or defiected 

to the eastward. I am inclined to think that it is defiected ; for 

from this point the syenite runs across the lots to the south

ward 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 



ou th it is again visible in the channel of the West Branch in the twelfth lot, near the line between the eighth and ninth 1·anges, a short distance from the syenite. It may proceed a little farther to the south-castward, but in this neighbourhood it appears again to turn north, coming back to the road between the ninth and tenth ranges at the church near the line between the tenth and eleventh lots. 
The breadth of the band, including several silicious beds, here e.:tcnd from 1\;lr. 1\;IcArthur's house on the tenth lot to a short distance westward of the church on the eleventh, the measure being about 4500 yards; while the breadth of the gnei s which scparates it from the position where it crosses the road still farther west is about half-a-mile. 
Fr01n the south-west corner of the tcnth lot a road runs back on the lot across the tenth, eleventh and twelfth ranges of Chatham into W entworth. It is underlaid by the limestone ne arly the whole way. Across the tenth range the cour e of the limestone is N. N. E. ; acro~s the el even th 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 1\IcArthur's, and with a breadth increa cd by one-half. In the front of the eleventh range one part of the belt becomes very coarsely crystalline, shewing individuals of ealc-spar of two or three inches in diameter, and it here assumes the character of a fetid limestone, emitting when rubbed an o' erpowering odor like that of sulphuretted hydrogen. 
It con titutcs a valley across thcse ranges, as is indicated by the coïncidence with it of the course of the Big Creek, ·a tributary of the vVest Branch, nearly the whole way ; but the dcpre sion is not a deep one. It becomes more 1narked, however, towards the rear of Chatham, across the twelfth range, in the front of which limestone is burnt by 1\Ir. nicGibbon, and it is accompanied on the ea t side by a conspicuous band of garnetiferou gneiss, in which the garnets, though much cracked and broken, are of a deep red color and large size. Entering W entworth on the eighth and ninth lots, the belt maintains its Chatham bearing aeross the first and the larger 
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part of the second range, with a pretty uniform bread th, which 

however includes sorne bands of quartz rock, and one of 

reticulated gneiss on the west side. It then turns to the east

ward 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 north-vvard and passes into the third range. Up 

to this point it still coïncides 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 separa

tion on the fourth lot. 
Proceeding eastward across the third and second lots, accu

pied by 1\-Ir. 1Iann 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 lenticulaT-shaped mass of quartz rock which extends eastward 

for half its length. Beyond this lake the belt, much diminished 

in its bread th, leaves the third range of "\V entworth and enters 

the third range of Chathan1 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 \V entworth. It returns ag ain to the third 

range on the sixth lot, after presenting a very irregular and 

indented out-crop, through the influence of two sma1l undula

tions. Still running eastward it reaches the eighth lot, where 

sorne of its beds have been burnt for lime by 1.\Tr. Parker, the 

proprietor of the land. 
From this position, where its breadth is scm·cely over a 

hundred yards, the calcareous belt assumes a S. W. course, 

and after spreading out, through the effect of small undula

tions, 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. A 

bold precipice of gneiss limits the lake on the east si de, w hi ch 

suddenly breaks off sorne distance beyond the exit, and the 
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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 ljne 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 1\Ir. Evans' house. From this position 
it is with difficulty traced fmther 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 wiùth. 

At about a mile and three-quarters fr01n 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 ali the way to the river, where 
it becomes covered up by the fossiliferous rocks. Before 
siuking beneath them, however, the band spreads into a very 
wiùe 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 tluee
quarters in this bearing before it is finally concealed by the 
Pot. dam sandstone, the strike of which is oblique to the calca
reous band. In this last exposure, being conveniently 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 apper
taining to 1\Ir. lVIcGregor. 

Between the position in W entworth where the description 
of this calcareous band commenced, and the position on Sixteen 
Island Lake where that of a previous one tenninated, there is 
a distance of between seven and eight n1iles 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 followed 
through their distribution in Grenville, Harrington, Went
worth, Chatham, Chatham Gore and Argenteuil, to the vicinity 
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of Lachute will belong to one group only. The 

lineal distance given by its outcrop in the varions 

windings which we have traced, is about eighty 

miles. The distribution shews four main synclinal 

fonns, 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 eut exhibits a vertical 

section across them all. 

Before a more extended investigation, it would 

be premature to say n1uch of the general bem·ing 

or paTallelism of these axes, or of the effect the 

intrusive rocks may have had in producing or 

modjfying the forms ; but in respect to these 

intrusive rocks a certain sequence in date is very 

conspicuously displayed, which n1ay be here 

noticed. The oldest intrusive 1nasses are a set of 

greenstone 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 ail posse"s a 

weil marked transverse columnar structure. The 

largest are occasionally modera tel y coarse-grained, 

and the smaller fine-grained, but they are ail dis

tinctly crystalline. Their general bearing is east 

and west, but the main dykes occasionally divide, 

t:f a branch striking off at an angle of from twenty 

to f01·ty degrees. 
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 lilnestone and 

the gneiss for a mile and three-quarters, in vvhich 

with a few modera te zig-zags it maintained a course 

of S. 85° E., un til it was 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 
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depression, sometimes a very deep one. \Vhere it n1ounted 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 frmn 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 al ways a sure means 
of detennining the underlie, which was towards the north. 
A branch struck off from this dyke, on the el even th lot of the 
range, and after proceeding for about a quarter of a mile in 
the direction S. 20° E., it turned to S. 40° E., and was followed 
for three-quarters of a mile more, chiefly across the limestone, 
in a remarkably straight line to the eighth lot, where having 
grat1ually diminished from the width of eighteen yards to five, 
it seemed to split up into a brush-like distribution of small 
dykes and was lost. 

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. 77° E., until it was interrupted by the syenite 
on the ei · ;hth lot of the same range. 

A third has already been mentioned as cutting the limestone 
on the seventeenth lot of the fifth range. Its width was 
estimated at about fifty yanls, of which thirty were seen, and it 
was traced for about three-quarters of a nüle across the gneiss, 
clo e by the precipitons side of a valley running with it in the 
bem·ing S. 65° E., and maintaining the san1e for a mile beyond; 
its uuderlie was north ward. 

On 1\fr. Donald Frazer's land, the eighth lot of the fifth range 
of Harrington at the heaJ of Big Lake, a fourth was about 
twenty yards wide, and it was traced, for a quarter of a mile 
running unJer 1\ir. Frazer's house in its course; the bearing of 
it was N. 52° E. Another one con tituted prominent points on 
opposite sides of 1\icCulloch's lake towards the rear of the sixth 
range; it was evidently an important dyke, though its exact 
breadth was not ascertained. Its bem·ing seemed to be at 
about a right angle with the length of the lots, so that it 
woulJ run about S. 70° E. A sixth one ran boldly out into 
the water at the eastern end of Gate Lake, on the twenty-
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sixth lot of the sixth range of W entworth. It might have 

been about fifty yards wide, and in its course in the bearing 

N. 4G 0 W., it tipped the point of the next promontory. This 

bearing would carry it to s01ne position on the north side of 

the lake at the west end, but it was not there observed. It 

appears tome probable that the last three dykes, though they 

were not traced faT, will be found connected, in the relation of 

a main dyke with a bTanch emanating from it. 

From the sixth lot of the fourth range of Chatham Gore, 

where it eut the limestone, another of these greenstone dykes 

was traced for upwards of two miles to the first lot of the third 

range of W entworth. Its width varied fr01n fifty to one 

hundred yards, but it appeared to maintain a veTy uniform 

bem·ing, 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 \V entworth, 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 

sanie dyke. At the latter spot it is fron1 110 to 120 yards 

wide, and about eleven chains to the westward it is eut off by 

the syenite. 
Still another of these dykes was observed as has been 

mentionecl in the seigniory of Argenteuil, about a mile and a

halffrom 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 

the ninth range; and although it would require a change in 

its direction to bring it to a clyke seen on the roud 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 cornes against the syenite in the eleventh 

lot of the seventh range, and is there eut off by it. 

These greenstone dykes being always eut off by the syenite 

where they have been observed to con1e in contact, it is plain 

the syenite must be of posterior date. The area which the 

syenite occupies has already been described. In its litholo-



.29 

gical 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 tinge prevails more 
on the west side, the white on the east. In the spur which 
run into ""\Ventworth, mica Wc occasionally found to accom
pany the hornblende. The rock was rather coarsely crystal
lino iu the main body, but dykes of it were sometilnes ob erved 
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 sycnite was found to be eut and pcnetrated by volcanic 
rock of a porphyritic charactcr, which is thcrefore of a still 
later date. The lm·ger masses of this porphyritic rock consist 
of fine-grained, dull reddish-bu:ff feldspar, with which is 
miugled a sparing quantity of fine-grained black hornblende, 
the mixture con tituting a base in which weil defined crystals 
of the same reddish feldspar, of various sizes from one-eighth 
to three-eighths of an inch, are thickly ùisseminated; the 
base is compact, presenting an impalpable grain, a con
choïdal 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 diameter, and these are occasionally so a.bundant as to 
give the rock the features of a tufa. 

The green base is rather more compact than the grey, and 
it does not usually contain so many imbeùded crystals of 
feldspar, but both would a:fford fine material for ornamental 
purposes, and when the grey is very dark, approaching black, 
and the feldspar a decided red, the polished stone has a very 
beautiful aspect. 

The principal mass of this porphyritic rock occupies a pear
shaped area of about 250 acres, with the small end painting 
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 
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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 smnmit of 

one of the hills, there exists a circular depression of about 

one hundred yards in dimneter, nearly surrounded by a 

tufaceous porphyritic rin1 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 green wood trees; 

and on sounding the depth of this bog with a boring rod, the 

1·ock beneath was found to present the shape of a eup, with 

the depth of twenty-five feet in the centre, so that including 

the rim, the depression would be about fifty feet deep, with 

the ex·ception of a break down to the level of the bog on the 

east side. The nature of the rock, and the difficulty of 

accounting for the depression by any mode of wearing, gives 

to it in sorne degree the air of a small volcauic 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 vicinity 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 a hundred yards running 

about N. 70° W. It was surrounded by the porphyritic 

rock. 
From this porphyritic nucleus one or two porphyritic dykes 

were traced cutting the syenite for short distances, and sorne 

of a similar character were met with at such a distance as to 

make it probable that there are other porphyrytic nuclei. 

One of these dykes about seven yards wide, affording a beau

tiful example of the brownish-black and red variety, occurs on 

the south siJe of the road between the seventh and eighth 

ranges of Chatham, on the eighth lot. Its heming, which was 

N. 85° W., would carry it to the south of the porphyritic mass 

described, from which the position in which the porphyry cuts 

the gneiss, is rmnoved seven miles, though it is not more thau 

one from the syenite, into which I was not so fortunate as to 

be able to trace it. 
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Another dyke of this aspect was seen in the nin th range near the line between the thirteenth and fourteenth lots, bu in addi~ tion to the elements already mentioneil it held disseminated grains of tran parent 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 n1ass, whose course was N. 150 vV., 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 fiesh-red feldspar were ünbedded in a compact feld par base of a somewhat deeper fiesh~red. 
A porphyritic dyke was observed on the road between the sixth and seventh ranges on the twenty-thü·d lot; with a reddishgrey finely granular base, it presented grains of quartz and crystals of flesh-red feld par1 sorne of them half an inch in diameter. 
Of the tufaceo-porphyritic variety of rock, a lenticular mase 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 has a bem·ing nearly we t, with a turn-up a few degrees northward at the west end, and in this direction another and apparently an Ït:~olated n1ass was observed towards the front of the ninth lot of the sixth range, a short distance removed from the syenite, and wholly sun:ounded by the quartz rock and gneiss near the limestone. 
In the viciuity of the pear- haped porphp·itic intrusion which was first described, 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 fie h-red cellular chert, the colors in sorne ca es running in bands parallel to one another, and sometimes being rather confusedly mingled, giving the aspect of a breccia. The cells are unequally distri .. buted, sorne parts of the veins being nearly destitute of them, 
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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 sorne of these cells or druses small transparent crystals 

of quartz are implanted, and in sorne there are the impressions 

of cubical forms, resulting probably fron1 crystals of fluor-spar 

which have disappeared. On analysis, l\fr. 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 struc

ture and other n1ineralogical characteristics, it belongs to 

the silex meulière of Brogniart, or what in England is called 

buhrstone. ' 
One of these veins was observed in the north half of the first 

lot of the sixth range of Grenville belonging to l\fr. John Stone, 

It was traced for about a hundred yards running in an east and 

west direction. It was diffi.cult to determine its exact breadth, 

as it was not very well defined, and it appears to be less cel

lular than the other. 
The second was traced in a nearly pm·allel course across the 

very front of the second lot of the sixth range, the property of 

a l\Ir. 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 as 

affording buhrstone. On his ground the vein has been more 

examined than elsewhere. It appears torun 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 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 associa

tions of the mass clearly show that it cannot be of sedi

nlentary origin, and the soluble silica which it contains, with 

the volcanic character of the district, suggests 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, ulti

Inately filling them up. 
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The intrnsive rocks which have been described have a date an teri or to the deposit of the fossiliferous formations. None of a similar c haracter have been met with breaking through these formations, and the relations of the base of the Lower Silnrian 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 eut by a set of dykes whose relations to the fossiliferous strata are not so certain. These dykes arc composed of a finely granular base, with an earthy fracture, consi ting of feldspar and pyroxene, and having a dark browni"h-grey color. In this base are imbedded rounded forms of black augite giving brilliant cleavage surfaces, and varying in size, from ma ses not bigger than a pin's head to sorne of several inches in diameter. These are associated with various sized nodules of calc-spar, filling cells that do not attain the dimneter of the largest masses of augite, and with small spangles of mica, grey in fresh fractures, but weathering to a brassyellow, on the surfaces of slightly weathered cracks and joints; small crystals of sphene were occasionally observed in the rock. In the nomenclature of D'Halloy the rock would be called a melaphyre, and it is the augite-pmplnp·y of sorne German authors. By many geologists, from the accidenta} presence of · the calc-spar nodules, it would be called an amygdaloidal trap. 
One of these intrusive ma ses having a width of from three to ten feet was traced from the south half of the first lot of the s1xth range of Grenville, not far from Mr. Lowe's buhrstone, wherc it eut the syenite, to the third and fourth lots of the same range, where it cuts the pear-shaped mass of porphyritic 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 fmther 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. sso W. 

Another was met with intersecting the limcstone on the south half of the thirteenth lot of the same range. It appearcd to be divided into several branches, two of which joining, the 
c 
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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 sorne 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 fossiliferous rocks. 

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 calcareous 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 frmn the fifth lot of the fifth range of the Gore to 

the first lot of the fourth range of W entworth. In a similar 

relative position exposures were observed on the banks and 

islands of the Great Lake of W entworth, rea ching from the 

northern extremity of the lake to the fifteenth lot of the first 

range, at the point separating the two southern hays, and buck 

by the western side of the lake to the fourteenth lot on the 

line between 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 between ; and from the form the southern 

.band has been shown to present, the northern one would be 

above it. The whole distance, however, between the extremes 

of its yet known out-m·op, 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 calcareous area was partially examined in the rear 

of the seigniory of Mille Isles and the front of the township 

of Morin. In the seigniory the exposures extend from the 

fourteenth and fifteenth lots of the south range of the Saint 

Gabriel concession, the latter belonging to 1\Ir. Constantineau, 

along the River Simon to the road into :Morin, between the 

thirty-first and thirty-second lots. The breadth they occupy 

on the fourteenth and fifteenth lots is about 300 yards, which 
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appears to be maintained with considerable uniformity to the twenty-fifth lot; but here, by a south ward bend in the south limit, it seems to widen to about three-quartcrs of a mile and again contracts on entering :Morin. 
Exposures 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. Saele's lot, which is the thirty-sixth, and towards the fi·ont of a lot supposed to be the fortieth, being a few lots to the N. E. of Mr. G. Hamilton's, which is the forty-third. Other exposures were found towards the rear of the second range on the forty-first lot, belonging to 1\fr. Bald-vvin, on the fortieth, and at Wilson's 1\;lill on the thirty-ninth, as well as the next to the north-eastward, where its presence is indicated by a great circular sink-hole nearly an acre in superficies. 

The course of the belt from Constantineau's, in 1\IHle Isles, appears to be a little south of west, but about the line between the first and second ranges of Morin the belt appears to split into two, one set of exposures striking off to the south-westward. I have been informed that both branches extcnd into W entworth, but what form is to be inferred fron1 this will require further investigation. The extension of the e. ·posures from the eastern extremity of the arca in Mille Isles, though diligently searchecl for, was not discovered. 
On the north side of this calcareous area there arises a mountain range of rock, the peculiar characteri~tic of which is, that in this and sorne other probably related localities it is chiefiy composed of lime-feldspars, varying in composition between labradorite and ande ine, and marked by the presence of hypersthcne and ilmenite. 
In the present locality the rock is chiefiy labradorite, and consist of a fine grained paste of this mineral, of a purplishgrey, weathering to an opaque white, and holding cleavable forms of a lavender-blue feldspar, several inches in diameter. }(Iany of these f01·ms exhibit a fine golden-green and deep blue opale cence, and the same hues occasionally emanate from minute points in the paste. The rock is generally massive, 
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and it is occasionally very difficult to find any indication of 
thosc parallcl planes which are so generally present in common 
gneiss. The large clcavable forms of labradorite, however, as 
well as the hypersthene and ilmenite, are found to prcvail in 
belts that appear to be parallel to one another, and garnet
iferous or micaceous bands occasionally indicate the same 

arrangement. 
The limits of the rock characteTised by the labradorite in this 

neighborhood have not yet been ascertained. It extends north
ward in :Morin to the eighth range, a distance of eight miles, 
pro ba bly entering Bcrcsford further on, and fron1 the position 
where the north edge of the limestone mects the lino betwecn 
Morin and the seigniory of 1\Iille Isles, it continues to the 
eastward across the north part of Abercrom bic. 

At St. Jerome a belt of the crystalline limestone was found 
to exist on the west sidc of the river ; it was traced along its 
bank for a distance of a mile and a-half in aN. N. E. bearing, 
with a breaclth of apparently about two hundred yanls. The 
rock on the east sidc of it is composed to a large extent of lime
feldspar, but holding a considerable admixture of other lnin
erals, it is not of so conspicuous a character, and do es not so 

reaùily attract the eye. 
The minerais have a reticulated arrangement, as in the 

case of the gneiss. Darker and lighter bands run parallel 
to one another, the shades being occasioned by the greater 
or less abundancc of a fine-grained greenish lin1e-fclùspar 
weathering opaque white, which occurs in spots surrounùcd 
by a dm·ker coloured net-work, consisting of dark green 
pyroxene and magnetic iron ore, with small disseminated clust
ers of yellowish-red garnets. In this mass large anù small 
indi viduals of labradorite, sorne of then1 two or three inch es in 
diameter, are irregularly disseminated, and irregular vcü1s or 
apparent segregations occur here and there, composeù of .flesh
red orthoclasc and translucent colorless quartz. 

On the west side of the river, rock of a sinülar character is 
met with, but there 1s seen also an interstratified mass of 
reddish hornblendic gneiss, the feldspar of which is an ortho
clase. The bread th of the mass js 200 yards, and it is marked by 

• 
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beds dm·kor thun other parts from the presence of more hornblende. Iron pyrites and molybdonite were observed in the rock, and it was eut by veins of pegmatite composed of a very pale fiesh-red feldspar, weathering white, and translucent colourloss quartz. Occasionally the pegmatite holds crystals of dark brown 1nica. 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 smallor bands of a imilar nature seemed to alternate with those containing lirne-feldspar ; beds of quartz were also interstratified, and sorne of these were in one place so loadod with small garnets, as to forn1 a fine granulaT garnet-rock. The strike of the masses on eu ch si de of the limestone runs N. N. E. with it, and all dip to the westward at a high angle. 
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 conunon . gneiss. The strike is a little to the eastward of north, -vvith a dip to the westward, and the breadth observed was about three-quarters of a mile, without, however, the ascertaimnent of the eastern limit of the belt. 
Similar rocks were observed by Mr. Hunt in Rawdon and Chm·t"ey. In the former, a band of crystalline limestone of sorne importance runs in about the bem·ing of the north and south diagonal of the township, and somewhat east of it. W e tward fi·om this calcareous band, lime-feldspars were met with extending nearly as far as the west corner of Chertsey. Allowiug this a strike pm·allel with the lirnestone, which was the strike generally o bserved, the western limit woulù run down to the New Glasgow exposures, and the breaùth of the area characterized by the rock in this part would appear to be about twelve miles. 
A large develo:prnent of labradorite and andesine rock was also in 1 52 ob erved on the Sault-à-la-Puce brook in ChâteauRicher, below Quebec. From a narrow calcareous belt about 
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two miles from the bank of the Saint Lawrence, 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 n1ass 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. 

The feldspars of Morin, Rawdon, Chertsey, and Château

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 mineTal, still farther increas

ing in quantity to the eastward, may be found to culminate 

in the enormous n1ass described in a former Report as exist

ing in St. U Tb ain at Bay St. Paul. 

How these lime-felùspar rocks, and their associated lime

stones between Morin and Chateau-Richer, are related to one 

another bas y et to be traced out ; but it seems not in1pro bab le 

that they may all belong to one great undulating 1nass the 

whole way. 

ECONOMie M.ATERIALS. 

1\tiost of the economie minerais existing in the district of 

which the physical structure has th us been partially examined, 

have been described or alluded to in former Reports; one or 

two, however, have now been met with for the first time in 

Cauaùa, anù in Tespect to others a few additional localities 

require to be mentioned. 

J1fagnetic 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 thircl lot of 

the fifth Tange of Grenville, the property of l\Ir. Thomas 

Loughran. The bed was fron1 six to cight yards in breadth, 

and it was traced running westward and then turnÎl1g south

west, the whole ùistance 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 
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run parallel with one another. The syenite flanks the gneiss 
a little di tance on the north and cuts the stratification to the 
east and the we t, leaving ouly about 350 yards of the gneiss 
Qn the strike. The bed of iron ore is of course eut off by the 
syenite in the same \vay, and the greatest extent of the bed 
can scm·cely exceed the measure just given to the gneiss. The 
iron ore is somewhat mi.·ed with the earthy minerais of the 
gneiss, .but not so much as to reduce its producc in iron below 
a fair workable per centage. The specimens brought away 
from the bed and analysed by ~fr. Hunt give 52·23 percent. 
of pure metallic iron. 

On the north half of the same numbered lot in the 
fourth range, belonging to Mr. Frazer, there are less impor
tant indications of the same description of ore. The bed did 
not appear to be over a few inche 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 smne syenite interrupting the gneiss on the 
west side in the previous locality, and the bem·üw was across 
the lot about parallel with the other band ; but the syenite on 
the west and on the ea t diverging from one another going 
southward, thore would probably be a greater lcnrrth of the 
muller band on the strike thun that given to the lm·ger. 

Indications of rnagnetic iron ore were pointed out to me also 
on the fifth lot of the eighth ranrre, on the rear of that part of 
it which belongs to l\Ir. D. Kemble, which I believe is the 
south half. The rock is gneiss, and in it about an inch of the 
ore runs in a stragglinn· manner with the strike of the rock. 
Indication are also met with on the fom·th lot of the seventh 
range, belonging to l\fr. Cou ·ins. None of the specim 'ns from 
this position shewn mc presented a thickness over an inch, and 
none were report cd over three incl1es, and thou <rh beds of su ch 
dimensions would not be workable, these two are \Vorthy of 
remark, from the fact thl t striking toward one another they 
mny probably belong to one and the same baud, the place of 
whieh would be about a mile from the outside of the limestone 
trough, of whjch the r.ange ha been traced throuo·h the town
ship. 
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The more important ore bed in the fifth range, though on 
the opposite side of the syenite, is in the strike of those more 
to the north, and though twice as far removed fron1 the lime
stone, that may arise from the influence of the fold which 
carries the limestone more to the westward in the fifth range, 
to the turn proclucecl 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 be long 
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 n1iles through the country, 
would greatly extend the area in which it n1ight reasonably 
be expected to be found, and in sorne measure guide the direc
tion in which a sem·ch for it should be made. The small ore 
seam on 1\ir. Frazer's land would be a parallel one, still further 
removed fron1 the limestone, but like the other it might perhaps 
in some parts of its distribution become larger. 

Sulphuret cf 1liolvbdenum.-l\Iolybdenun1 is a rare metal, 
which, in sorne of its combinations, is found to be a useful 
chemical re-agent, and bas been 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 c01nmerce in it is of a very limited nature. As bas 
already been stated, a specin1en of the sulphuret was met with 
in the flesh-red gneiss on the west side of the band of crystal
line 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 nlind as one of the substances which may be hopcd 
for in larger abundance. 

The first locality of its occurrence was in a vein in granite, 
on the west side of Terrace Cove, Lake Superior; the second, 
that 1nentionecl by 1\Ir. Murray in his Report of 1852, on the 
west side of 1\Iud-turtle Lake, north of Balsam Lake; speci
mens fron1 a third locality were sent me from the River Doré, 
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near Grôs Cap, above 1\fichipicoten, on Lake Superior. The 
locality mentioned by 1\fr. l\Iurray, like the one at St. Jerome, 
occurs in the Laurentian series of rocks. 

Plwnùago.-Two localities of plumbago occuring in the 
area which is the subject of the present Report, have been 
mentioned. on a·previou occa ion by l\1r. IIunt and myself, as 
met with in the tenth lot of the fifth range of Grenville. To 
these may now be ad.dcd. one on the north half of the second 
lot of the tenth range of Grenville, belonging to l\Ir Dolan~ 
where the 1nineral occurs in a vein ; and. another on the fifth 
lot of the fourth range of Chatham Gore, where consider
able lumps of it, strewed over the surface in the vicinity 
of the cry talline limestone, appcar to iudicate the chance 
of a \vorkable quantity. The plumbago associated \vith the 
Laurentian limestones is of a gray colour and foliated struc
ture, resembling that of Ceylon; its priee would not exceed 
from ëC3 to ëC5 the ton when clean . 

..Llfica.-The cleavable character of mica, its transparency, 
its elasticity and refractory nature, render it valuable for 
severa! purposes, the more important of which relate to it as 
a sub 'titute for glass for ship windows, and in sorne countries 
for house windows, for stove fronts, and such like applications. 
For the last purpose it is greatly used in North America. 
The priees at which plates of five by seven inches sell in 1\Ion
treal, is about five shillings the pound. 

l\Iica occurs in great abundance in small seules in the 
crystalline limestones of the Laurentian series, but sometimes 
al ·o in cleavable crystals sufficiently large to be economically 
available. \Vhen these are met with they are generally near 
the quartzite or gneiss limiting the limestunc, or ncar sume 
interstratified mass of similar clmracter, awl they are associated 
with an aggregate of other minerais ; among them, in addi
tion to feldspar, are tabular-spar, pyroxene, apatite, sphene, 
iron pyrites, idocrase, garnet, tourmaline, zircon, and sorne
times, corundum. 

The localüy 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 l\1r. Inly, who subse-
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quently mined and prepared the mica for sale in small quan
tities. 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 1\lr. J ohnstone, and another was on the land of 
Mr. Burns, which is the fi.rst lot of the tenth range. 

BuhTstone.-In the geological description of the intrusive 
rocks, mention has already been made of a vein of buhrstone 
occurring on the fi.rst lot of the sixth range of Grenville, the 
property of Mr. Lowe, and it has been stated that the vein is 
fr01n 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 
nmnes of flint, chert and hornstone, which, though diffcring 
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 1naterial fit for grinding grain, they would be termeù silex 
meulière by the French and buhrstone by the English. The 
best three varities of millstones exhibited in Paris in 1 55, 
and probably the best that are known, are the grey stones of 
Andernach in Prussia, which are n1ade from a porous fe1dspathic 
lava, and are not buhrstone ; the stones of Nam ur in Be1gium, 
which are manufactured from a fossiliferous chert of the car· 
boniferous epoch, in which the cells arise from the mould" left 
by organic ren1ains that have been dissolved out; and those 
of La-Ferté-sous-Jouarre, in France, preferred to all other , 
which are 1nade from a silex meulière arproaching to opal in its 
nature, and derived from deposits of the tertiary age. In this 
stone the cells are irregular and nun1erous, and do not owe 

their origin to fossils. 
The Grenville stone in its mineral character is most likc that 

of Na1nur, being a flint or chert, while in its cells it resembles 
that of La-Ferté. These cells, however, are not very equally 
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distributed, and sorne parts of the vein are much more solid, and therefore not so good as others. 
Until practical experin1ents have been n1ade to try this material, it cannot be asserted with confidence how the stone would compare with either the Belgian or French, but it appears probable that enough of it could be procured to yield a large su pp ly of good 1nillstones, if the expense of working it should not prove too great. 

To quarry it effectually it would be necessary to blast away the syenite, which is not a soft rock, 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 certain that it would be nece,sary, as in the case of the French buhr in forming 1nillstones, to build the1n up of pieces fitted together and secured by means of an iron hoop. 
Garnct-rock.-Garnet possesses a hardness between that of crystalline quartz or rock crystal and topaz. When reduceù to a powder it is therefore a better material than sharp silicious sand for the purpose of giving a smooth surface to nwtal and stone work prepara tory to polishing, and for cutting gems, and though inferior to emery in hardness, is occasiouaJly used as a sub titute for It. 

On the -vvest side of the crystalline limestone at Saint Jerome, beds of garnet-rock are interstratifieù among the quartzite of the locality. They vary in their composition, and son1etimes 
COlL ist of a nun1ber of hyacinth:-red garnets weathe1i.ng pink, with yellowish-whitc prisms of diopside, among which are prc,'ent small grains of greenish feldspar weathering opaque white, a few minute scales of graphite, and still fewer and more minute brilliant black grains, suppo eù to be schorl. In some layers the garnets almost excluùe the other minerais, but many variations occur in the proportions in which they are disseminated, in parallel undulating bands, in the thickness of the four or five fcct composiug the escarpment in which they arc exposed, the bands being separated by thin divisions of quartzite and felùspar. On the whole the garnets greatly prevail, and would appear to be in sufficient quantity for economie application. 
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A similar rock was observed by Mr. Hunt on the twentieth 
lot of the seventh range of Rawdon, belonging to Mr. C01·coran, 
where on the west side of the band of crystalline limestone 
which runs through the township, there is a great exposurc of 
quartzose and quartzo-feldspathic rock, all more or less n1ixed 
with garnet. In one part of this there is a bed of massive 
garnet-rock nearly pure, with the exception of a few scalcs of 
black mica and grains of schorl. Thore run through the bcd, 
a few thin layers of quartz rock, which enclose rounded 
dodecahedrons of garnet about the size of peas ; but the 
whole mass, which is about tl1ree fect thick, would yicld 
a great abundance of garnet for economie purposes. 

Renssclaeritc.-This min mal is a hydrous silicate of magnesia 
very 1nuch resembling soapstone to the touch and to the eye, 
as well as in its refractory nature ; it is, hovvever, con1pact or 
sub-granular instead of foliated, and not so soft as soapstone, 
its hardness being about that of calc-spar. It differs also from 
soapstone in containing a somewhat less proportion of silica. 

Professor Emmons, of the New York Geological Sm·vcy, 
who was the first to distiuguish its 1nineralogical character
istics and give it a specifie nmne, describes it as economically 
applicable to all the purposes for which soapstone is used, and 
several others besicles. Being of a tougher nature, and not 
lia ble to exfolia te, it is more durable ; receiving a higher poli"h, 
it is capable of greater embellish1nent; and it can be reaùily 
sawn and cm·vecl into furnace linings, ingot moulds, chimney 
pieces, inkstands, tables and a 1nultitude of other useful forms. 
According to Professor En1mons, its co lor varies from greenish
white to brownish-ùlack, and it occurs in rock 1nasses. 

A mass of this silicate of1nagnesia of a greenish-white color, 
was met with on the thirteenth lot of the fifth range of 
Grenville, and appeared to run into the same numbered lot on 
the sixth range, the property of l\Ir. Cowie. Only the cdgc of 
the bed was scen, where it occupiecl a place between the gneiss 
and the crystalline limestone there exposed. It appeared, 
however, to extend under the soü sufficiently far to authorize 
the expectation of a workable quantity of the mineral. 

With it was associated on Mr. Cowie's land a hydrous 
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silicate of magnesia very much resembling aphrodite in its 
chamcteristics, or the meerschaum of Longbanshyttan, in 
Sweden. The Canadian mineral is a crcmn-white, unctuous, 
comrmct earthy looking substance, polislüng under the knife, 
and strong1y adhering to the tongue. It is heavier and harder 
thau the meer chaum of N atolia. 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. 

Syozitc.-The syenite which is lm·gely spread in Grenville 
and Chatham would afford an inexhaustible amount of excel
lent ùurable building stone, though it \Vould perhaps for the 
pre eut be in thi country, \vhere limestone is so lm·gely used, 
too expensive to work. In con equence of the color of the 
feldspar, which is an orthoclase, the blocks obtained in Cha
tham from the eastern side of the mass would be a greenish
white, \vhile those from the western siùe, iu Grenville, would 
be some tinge of flesh-red, deep or pale. The rock in some 
places is divided by parallel joints, which \Vould greatly 
faci1itate the operation of quarrying it for the sizcs of 
stoucs applicable to the construction of dwelling houses, but 
perhaps weaken it for the very large blocks required for use in 
public \VOl+s. The parallel joints are at right angles to one 
anothcr ouly in two planes, and the stones \Vould require dress
ing on the third, to reduce them to the forms of cubes and 
rectangular prisms. In some parts, however, where the 
natnral planes of division are far apart, blocks suited for any 
purposc of construction may be obtained, and the stone splits 
with much regularity in any direction required by the aid of 
wedges. 

A bcautiful variety of the rock is obtaincd in the south half 
of the seconù 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, appcars tome to give as fine a 
material as the reù granite of Aberdeen. 

Porpltyry.-It has already been said in the geological part 
of the Report, that the porphyries which intersect the syenite 
woulcl, in severa! parts, yield a material of a superior character 
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for ornamental purposes. Sorne of them present a striking 
and harmonious contrast of colours, particularly those in 
which deep fiesh-red well defined crystals of feldspar arc set 
in a clark grey, blackish-brown, or velvct-black ground. The 
texture of the stone rendors it capable of receiving a brilliant 
polish, and for all the objects to whi.ch materials of this 
description are applied in the arts, fcw porphyries, in my 
opinion, would surpass it . . The best example of this porphyry, 
being that in which the crystals of feldspar are the lurgest 
and most pronounced, occurred, as has alrcady been statc<l, on 
the eighth lot of the seventh range of Chatham. 

The green variety, to which also allusion was made, occurs 
on the east side, in about the n1id-length of the fourth lot of 
the sixth range of Grenville. It is still n1ore compact, and has 
a more conchoi<lal fracture thau the black and red, and it would 
probably take as fine a polish as the best jasper, to which it 
is about equal in hardness. The color is a leek-green, passing 
into a blackish-green, and it is marked with small red, brown, 
and black spots, fron1 the presence of sorne crystals of fel<lspar 
and n1any 1ninute accidental grains and fragments of foreign 
rock. There appcared to be a width of about seventecn yards 
of the greenish colored rock, running in a course N. 70° \V., 
cro sing which northward, the green gradually passed into a 
brown, intermediate between olive and chocolate-brown, 
while the rock preserved its hardness, compactness, and 

other characteristics for about 150 yards. 
Labradoritc.-The great beauty of the opalescent varieties 

of labradorite, which are usccl in jcwellery, is too well known 
to require n1ention. They occur as cleavable masses enclosed 
in a finer grained paste of the same mineral character, consti
tuting great mountain ranges of rock, and when they are 
thickly disseminatcd in the paste, the stone would bccomc 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 eut 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 
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block of the stone, submitted experimentally to the action of a 
common saw (such, I presume, as is used in sawing rn rble)

1 attached to the waste power of a 1nill, was eut to the depth 
of two inclws in a day, which I understand to be about one
fifth the progress that would be made in a block of good 
mm·ble, in the same time, by the ·ame 111eans. It would 
thus appear that though the operation is slower in the case of 
labradorite, there is no greater amount of mechanical con
trivance 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 mar ble not grea ter thun is 
proportionate to the superior beauty and durability of the 
material. 

The locality in which the best opalescent specimens were 
observed, iu situ, was at Cap 1\Iahue, in the tenth range of 
Abercrombie. flere the rock is composed of a lavender-blue 
finc-graiued labradorite, which includcs clcavable opalescent 
fonn8 of various sizcs, up to ten inches in <liameter, giving a 
play of colors, which, in sorne instances, is a golden-green, 
in others, a bronze-green, and occasioually an ultra-marine
blue. Exteriorly the rock weathers to an opa(JUe greyish-white. 
It i mas ive, but the quarrying of it \vould be as isted by 
three sets of para1lel 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 
thinl, S. <7°. The rock occasionally holds garnets in some 
abuudance, and these appear to run in layers, with a dip 
northward. There are a few patches of quartz-rock, which 
run para l1el with the garnets. 

Boulders, holding opalescent masses, are met with in 
abuudance In the neighbourbood of Grenville, and several 
large fragments of one of these having been forwarded to 
Mou treal, for the Paris Exhibition, by :l\Iessrs. Sykes, de Bergue 
& Co., I took the opportunity of placing o~e of the specimens 
in the bands of l\Ir G. Hermann, of Paris, who has a large 
e tablishment 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, 
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bef ore being worked, appeared to be a lavender-grcy, but the 
po1isheù surface of the vttse presents a general blackish-green 
grouncl, with pnrple ttnd grey spots, tts well as opalescent por
tions, reftectiug, when in a proper position, an ultra-marine
blue. The high polish and beautiful colors render this vase 

a very ornamental object. 
A block of the jasper conglomerate of the Huronian series, 

sent to n1e by the Hon. vV. B. Robinson, from the Bruce 
1nines, was likcwise placed in J\Ir Hermann's hands. The 
vase wrought fron1 it, with its whitish quartz ground, and 
blood-red jasper pebbles, has a very striking and beautiful 

effect. 
Limestonc and L imcfeldspars.-The crystalline lin1estones of 

the Laurentian series are quite as good for all the economie 
purposes to which carbonate of lime is applied, as the earthy 
limestones of the fossiliferous formations. It is fr01n the 
latter, ho\vever, that is obtained nine-tenths of the material 
use cl throughout the country, for the very good reason 
that n1ore than niue-tenths of the works of construction, 
both public and pTivate, are raised upon the fossiliferous rocks, 
and for such present works, these rocks therefore affon.l the 
nearest sources of supply. Thus the inhabitants are well 
acquainted with the aspect of the fossiliferous limestones, and 
can easily recognise them, but very few of them understanù the 
nature of the highly crystalline calcareous becls of the Lauren
tian series. IIence it is that settlers in the back townships, 
who have ùwelt n1any years upon thcse rocks, have been accus
tomecl, whcn in want of lime for the manufacture of potash, or 
the construction of their chimncys, to sencl to the fossilifcrous 
deposits for it-the distance being sometünes thirty miles
when it n1ight have been obtainecl at their own doors. In 
following out the calcareous bands of the gneiss district, in 
1853, therefore, especial pains wcre takcn to point out their 
character to the settlers, wherever exposurcs were met with; 
and in visiting sorne of the same localities last season, 1 had 
the satisfaction of finding lime-kilns erected, and lime burnt in 

four of then1. 
The fossiliferous rocks, in a large part of Canada, maintain-
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ing an attitude approaching horizontality, give a much more even surface than the corrugated series coming from beneath them, and this, combined with a generally good soil, renders them more favourable for agricultural purposes. It is over them, too, that the River St Lawrence maintains its course, affording an unrivalled means of exit for the produce of the land, and of entrance for the materials that are to be received in exchange. It is only a natural 1·esult of these conditions that the area supported by the fossiliferous rocks should be the fir t settled. This area, however, constitutes only between 60,000 and 80,000 square miles, while the whole superficies of Canada comprehends 330,000 square nüles, or about five times the amount. 
Four-fifths of Canada thus stand upon the lower unfossiliferous rocks, and it becomes a question of sorne importance, before it has been extensively tested by agricultural experiments, to know what support this large area may oifer to an agricultural population. An undulating surface, derived from the contorted condition of the strata on which it rests, 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 granite, 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 unfavourable 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 alkalies, which are abundant in the feldspars of the granite. 
In the Reports of the Survey, the Laurentian rocks have been described in general terms as gneiss, interstratified with important 1na ses of crystalline limestone. The term gneiss, strictly defined, signifies a granite with its elmnents, quartz, feldspar and mica, arranged in parallel planes, and containing a larget amount of mica than ordinary granite possesses, giving 

D 
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to the rock a schistose or lamellar structure. Wh en hornblende 
instead of mica is associated with quartz and feldspar, the rock 
is termed syenite, but as there is no distinct specifie single 
name for a rock containing these elements in a lamellar 
arrangement, it receives the appellation of syenitic gneiss. 

Gneiss rock then becomes divided into two kinds, granitic 
and syenitic gneiss, and the word gneiss would thus appear 
rather to indicate the lamellar arrangement than the mineral 
composition. Granitic and syenitic gneiss were the terms 
applied to these rocks in the first Reports ; but as granite and 
syenite are considered rocks of igneous origin, and the epithets 
derived from them might be supposed to have a theoretical 
reference to such an origin of the gneiss, while at the same 
time it appears tome that the Laurentian series are altered 
sedimentary rocks, the epithets, micaceous and hornblendic 
have been given to the gneiss, in later Reports, as the best 
mode of designating the facts of mineral composition, and 
l~mellar arrangement, without any reference whatver to the 
supposed origin of the rocks. When the general term gneiss 
tP.erefore is 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 preponderates or excludes 
the hornblende, or the hornblende the mica. 

In no part of the area included in this Report is hornblende 
completely absent from the gneiss, and sometimes it predomi
}.lates over the mica ; hornblende contains from ten to fifteen 
per cent of lime, so that the ruins of the rocks of the area,. 
s.uch as they have been described, whether gneiss, green· 
stone, 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. Different species 
of them from andesine to anorthite, may conta1n from about 
tive up to twenty per cent. of lime, and the range of those 
Canadian varieties which have been analyzed by Mr. Huntr 
is from seven to about fifteen percent. The personal explora
t· on which is the subject of the present Report, has shewn, for 
the first time, that these lime feldspars occur in this province, 
a.nd probably in other regions, in mountain ranges, belonging 
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to a tratified deposit, and not in disseminated or intrusive mas es. The breadtli of these displayed in the di8trict examined, dmnonstrates their importance ; and the fact that the opalescent variety of labradorite was ascertained by Dr. Big by to exist, in situ, on an island on the east coa t of Lake Huron, while the name of the mineral reminds us of its exi tence at the eastern extremity of the Province, sufficiently point out that the lineal range of the lime-feldspars will be co-extensive with Canada. W e may therefore anticipa te a beneficiai result from their influence upon the soils, over the whole breadth of the province. 

The ruins of tlie crystalline lime tone constitute a most fruitful soil, so much so that the lots first cleared m any settled area of the Laurentian country, u ually coïncide with its range. In these limestone phosphate of lime i sometimes present in great abundance, and there is scarcely ever any large exposure of them examined, in which small crystals of the pho phate are not discernable by the naked eye. !Iica and iron pyrites, are pre ent, to furnish other es eutial ingredient , and the easily disintegrating character of the rock reaùily permits its reduction to a soil. The effccts of these lime 'ton es and lime-feld pars are not however confincd to the nnmediate localities in which the beds are found, for boulders of them are met with tran ported to southern parts, even far on the fossiiiferous rocks beyond; and there can be little doubt that their fragments are very generally 1nixed with the soils of the Laurentian countl·y. Thus while the diversity of minerais in the different rock of the series furnishes the ingredients requircd to constitute good soils, the agency of the drift bas mingleù them, and considering the re i tance to disintegration offered by mo t of the rocks, with the exception of the limestone, the deficiencies that may exist will rather be in the quautity of oil covering the rocks in elevated parts, than in it quality where the materials have been accumulated. Peat.-The only addition I have to make to the economie material i peat, of which four deposits were met with in the course of my examina ti ons ; one of these forms a belt of about four acres in width, ac ross the middle of the fourth and fifth lots 
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of the fifth range of Grenville. The arca of the bog is about 
thi.rty-six acres, and its depth ten feet. Mr. Loughran, a 
settler in the neighbourhood, who understands the use of peat, 
has tried its quality, and pronounces it to be excellent. 

There is a silnilar deposit on the north half of the first lot 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 fifteen feet. 
Another peat bog exists on the fourth lot of the seventh 
range, belonging to 1\Ir. R. Cousins. It trenches 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 ofmoney having been voted by the legislature, among 
the contingencies 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 hoped 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 n1iles to the 
inch, from varions maps in general use in the province. 

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, necessarily 1nade 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, recommended to me by Mr. Hector 
Bossange, who, with Mr. De Puibusque, Mr. R. F. 1\iaitland, 
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. 
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It was not until sorne 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 distortion in it, produced by the difficulty of reconciling the discrepancies of different surveyors and publisher , who are considered authorities. lu consequence of the e distortions it appeared to 1ne expedient to abandon the map and undertake the con truction of another from original documents, in which labour considerable progress has now 
been n1ade. 

Fr01n the geographical position of Canada, it is scarcely po sible to represent the topography of the province without including that of several of the si ter colonies, and a considerable portion of the United States. This is of advantage to a map of Canada, in making her commercial relations under tood, while it i almost indi pensable to a clear appreciation of her geological structure, that the geology of a portion of the sulTounding countries should be given at the same time. It was in endeavouring to unite the topography of sorne of these surrounding portions to the delineation of Canada, that the chief difficulties occurred. 
Guided by Bayfield's surveys, most of the published maps represent with con iderable accuracy the geographical relations of those parts of Canada ea t of Detroit, but errors creep in when an attempt is made to superadd the delineation of Lake lHichigan. This is not urprisiug when the differences between authorities are considered. 
Thu , for example, Farmer's map of :Michigan, for 1844, (the one to which I had recourse) appeared to be a most elaborate representation of all the townships and mea ured line that could be obtained from the 1nost authentic sources, and while it agreed nearly with Bayfield at Detroit, it shewed the longitude of Chicago to be 88° 23' W. from Greenwich. Colton' map for 1853, which was recommended by cientific men for general accuracy, also nearly agrees with Bayfield at 

Detroit, but shews the lonO'itude of Chicago as 87° 28' W., making a difference of about 55'. There was thus between Farmer's and Colton's maps, both of which were entitled to 
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respect, a discrepancy of upwards of forty-seven miles in the 

position of an important commercial city, and with it of the 

who le of Lake Michigan. A recent edition of Farmer's map, 

that of 1866, now published by 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 

1866, gives the longitude of Cape Chignecto, a most promi

nent point in the Bay of Fundy, as 64° 57' 50" W., while a chart 

of the coast of North America, constructed and drawn by 

J. S. Hobbs, F.R.G.S., hydrographer, in 1848, gives it as 

64° 36 1 30 11 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 1863, said to be compiled from surveys made under the 

authority of the Admiralty ; in this the longitude of Cape 

Chignecto is the same as that given by Hobbs. 

Another chart guiding navigators, published by E. & W. 

Blunt, New York, in 1863, compiled from the surveys of the 

United States Coast Survey, and surveys under the British 

Admiralty, 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 appears in the reports of 

the United States Coast Survey, for 1866, coïncides with it. 

With such discrepancies among the best authorities in 

regard to neighboring parts of both extremities of the pro

vince, and many others in intermediate positions, it is very 

obvions that much enquiry and correspondence have become 

necessary to arrive at even proximate results. 

The most effective means now employed to determine the 

relative longitudes 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. 

AH the positions ascertained by it are reduced to the 

standard of Camb1idge Observatory, near Boston, which 

is supposed to be the position most accurately compared, in 

various ways, with Greenwich Observatory, in England; 
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and no doubt it will remain so until the Atlantic wire is e tablished. By means of the electric wire, Admirai Bayfield has a certained the a tronomical place of Halifax Dockyard Ob ervatory in relation to Cambridge, and having, by thi means, proved the general correction to be applied to the longitude in his survey of the Gulf and River St. Lawrence, he has been o obliging asto tran mit tome a list of corrected observations over the field of his labours, that can be relied on. Dr. Toldervy, and Profe sor Jack, of King's Co liege, Fredericton, have compared the position of their observatory with that of Cambridge, and sub equently with several places on the river St. John. Professor Jack has kindly furnished me wi h a list of these, and with a con iderable number of places <>therwi e a tronomically determined. Lieutenant Ashe, of the Quebec Observatory, with the aid of Profe sor Jack, has fixed the relation of Quebec with Fredericton; and he is now, with the obliging assistance of Profes or Bond, director of the Cambridge Ob ervatory, making a direct compari on between Cambridge and Quebec, which will farther confirm the re ult obt ined through Fredericton. 
In compliance with the clause in the Geological Survey Act, which a ign to me the duty of ascertaining the longitudes and latitudes of important places, I have availed my elf of the ervice of Lieutenant Ashe, to compare Toronto, Kingston, and ~1ontreal with Quebec ; and before placing the map, which is in progre , in the engraver' bands, I am desirous of the further aid of Lieutenant A he, in determining the po ition of Wind or, Collingwood, and Ottawa, a ta k which, with the energy and perseverance which he posse se , there is no doubt he will accompli h intime. I am in hope al o, that, with the obliging aid of Lieutenant-Colonel Graham, Topographical Engineer, U. S. A., tationed at Chicago, he will have an opportunity of exchanging signais between Quebec and Chicago. 

The electric wire, of which Lieutenant Ashe ha availed him elf in hi operation , i that of the Ion treal Telegraph Company ; and I have to render my thanks to the pre ident n directors of the company, as well as to the ir superinten-
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dent, Mr. Wood and his assistants, for the use of the wire, and 

the ready zeal with which they have aided us on all occasions. 

At the Toronto Observatory, Lieutenant Ashe was kindly 

assisted by the director, Mr. Kingston. The managers of the 

Kingston Observatory were so obliging as to place it at the 

disposai of Lieutenant Ashe ; and, at Montreal, the C01·p01·a

tion of the city, with the most ready complaisance, assigned 

to us a small unoccupied building, considered eligible as a 

temporary observatory. A :first trial was Inade in :Montreal, 

from the top of the Exchange building, with the kind per

mission of the chaü·man of the c01npany to whom it belongs, 

but a tremulous motion, which appears unavoidable in all posi

tions where the transit instrument is not placed on a solid 

mass of stone, destroyed the value of the observations. 

~Iodified by the results of the electric observations to which 

allusion has been made, the documents which will serve to 

give the topographical details required for the map are the 

surveys of the lakes, river and gulf of Saint Lawrence, by 

Bayfield and others under the Admiralty; the n1aps of the 

north and north-western lakes, by Col. James Kearney, Topo

graphical Engineer, U.S.A. ; the maps and reports of the U. S. 

Coa t Survey; the map of Canada, by Mr. J. Bouchette, of the 

Crown Land Department; Colton's l\Iaps of the United States, 

recommended for. the ir accuracy by the officers of the U. S. 

Coast Survey; together with various district maps of Upper 

c~ na 1a, compiled and published by different surveyors and 

authors. I hope also to be able to make available, in bringing 

townships together in their true relations, the plans of railroads, 

which the Geological Survey is entitled to caU for under the 

legislative enactment making provision for its continuation. 

A map of the seigniories and townships of Lower Canada 

having been compiled, by order of the Government, by l\Ir. 

Wells, on the scale of two miles to an inch, I trust I shall be 

permitted, notwithstanding the map is not yet published, to 

glean from it such corrections as it may suggest. Mr. Devine, 

draughtsman in the Crown Land office, has for sorne time been 

engaged in compiling a map of western Canada on the scale 

of four miles to an inch, while Mr. J. Bouchette has prepared 
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one of the eastern division on the scale of six miles to an inch. 
The known zeal of both these gentlemen to improve Canadian 
topography has induced me on all occasions, and with the 
greate t pleasure, freely to contribute to their work all the 
unpublished geographical details that have been ascertained 
on the Geo logical Survey ; and I am prepared to be lieve they 
will be most ready to return the favor by preventing me from 
promulgating errors, if a reference to the details of their 
respective maps can obviate them. The geological map 
will be on a scale o much smaller than theirs, and its whole 
object o completely different, that it canin no way interfere 
with the purpo es for which theirs are intended. 

The geology of those parts of the map which are out of 
Canada will be derived from original sources. The geological 
details of New Brunswick will be contributed by Prof essor 
Robb, of King's College, Fredericton; those of Nova Scotia 
by Profes or Dawson, of 1\IcGill College, :Montreal ; those of 
Newfoundland will be derived from 1\Ir. Jukes, who was 
employed by the government of this i land to survey it, and 
who now directs the Geological Survey of Ireland, as well as 
from the geological papers of Admirai Bayfield ; such parts of 
the United States as may be required will be contributed by 
Pro fe or Hall, State Geologi t of New York. 

The style of the map is intended to be similar to that 
publi hed in Paris to represent Canadian Geology at the Exhi4 

bition, 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, 1\Ir. Elie de Beaumont, requested 
permission to introduce an edition of it into the published 
Bulletin of their proceedings. 

I have the honor to be 
Y our Excellency's most obedient servant, 

W. E. LOGAN. 
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ALEXANDER MURRAY, EsQ., ASSISTANT PROVINCIAL GEOLOGIST, 

A..DDRESSED TO 

W.K. E. LOGAN, EsQ., PROVINCIAL GEOLOGIST. 

MONTREAL, lst February, 1864. 

SrR, 

In the spring of the year 1863, you were pleased to 
direct me to make an examination of a portion of the unsur
veyed region lying between Georgian Bay, in Lake Huron, 
and the Ottawa River. In this I wa engaged the whole 
~ummer and autumn following, and I have now the honour 
of laying before you a Report of the progress then made. 

The line of route I had laid down as best calculated to afford 
general information, promising to be a very long one, and little 
or nothing being known to me of the character of the country 
through which I hould have to pass, I deemed it prudent to 
supply my elf with a more complete stock of provisions than 
ha u ually been required, and to take with me an extra canoe 
and two additional hand for it navigation, for the first month 
of our voyage; by the end of that time I was in hopes we 
should be far enough advanced, and su:fficiently lightened, 
to dismi the extra canoe, and reach sorne ettled part with 
the usual complement of four men and two canoes. 
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Not being acquainted with any accurate survey of the por
tion of the interi01· I was about to visit, the main water courses 
naturally offered the greatest facilities for my work, as it 
appeared to me that by following sorne one of the 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 1\iuskoka ; the course 
of this was followed to its head, beyond which a short portage 
brought us to the source of the Petewahweh, and by its chan
nel we descended to the Ottawa. Returning we ascended the 
Bonne-chère 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 1nain branch of the 1\Iadawaska. W e descended 
the J.VIadawaska to the York or South-West Bran ch, known as 
the Shawashkong or 1\fishawashkong (the river of marshes); 
pursuing 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. 
With the exception of the portion of country travelled be-

tween the water-shed and Balsam Lake, the line of route was 
carefully measured by the micrometer 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 measure
ments by frequently ascertaining the latitude, by observations 
of the sun or n1oon. 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 know
ledge of the relative heights of the ri vers 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 couve

nient occasions by azimuths of the sun. 
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GEOGRAPHIC.A.L DESCRIPTION. 

The Muskolca River. 

The J\luskoka River falls into Georgian Bay by at least two and probably more outlets; we ascended the most southem of these, commencing where it joins the waters of Lake Huron at the north-east angle of Kennie's Bay, in latitude 
440 57' N., longitude 79° 53 1 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 1niles to the exit of Muskoka Lake. This is an extensive sheet of water studded 
with numerous islands, and bounded by a very in:egularly formed coast, which is indented by a succession of pm·allel bays, vvith long bold promontaries between. Crossing l\fuskoka 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. Confonning with the trend of its bays, promontaries, and islands, the length of 1\Iuskoka 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 Rousseau, lies about four or five miles a little west of north from Muskoka Lake, which receives its water by a stream coming in at the head of the most northerly bay; with the exception of a rapid, falling from eight inches to one foot, which occurs within a short di tance of Rousseau Lake, the current on the connecting stream is scarcely perceptible. 

Following the main river upwards from 1\-Iu koka Lake, in 
a cour e north of ea t, 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 



62 

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-halfto 
two miles, the course turns toN. N. E., and that hem-ing 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 cornes 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 long, and from the peculiarity of its shape was called 
Peninsula Lake. 

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 S. E., and reached a long narrow lake 
stretching away south ward for several miles ; this we termed 
the Lake of Bays. The waters of this lake flow into l\'lus· 
koka Lake, by the channel of the eastern main stream, 
and as the south-west extremity of the Lake of Ba ys 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 considerable size; but the one at the northern end 
appearing to be the largest, we continued our survey along 
its course. It falls into a bay at the north-east angle of the 
lake, in lat. 450 19' N., long. 790 4' W. nearly; and from 
this point a bearing of about E. N. E., will in four miles 
strike the next lake on our 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, 
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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 
twel ve miles to Canoe Lake, so called from the circum
stance of our being detained there for several day,s 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 upper
most of the expansions 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 
a small lake which afterwards proved to be the head waters 
of the Petewahweh. The place of the portage is in lat. 
45° 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, 678 feet : 

Le:vels of the Muskoka. 

Height of Lake Huron, 
Rise in rapid on the 

Distance. llise. 
Miles. · Feet. 

Muskoka,. . . . . . • 2·00 
- in lst fall,. . . . . • 10·44 
- in 2d fall,. . • . • . 12·00 
- in rapid, . • • . . • • 1•00 
-in 3d fall,...... 13·ll 
-in 4thfall,...... 30·64 

Total Height 
Dist. above the Bea. 

Miles. Feet. 

5'ZS·oo Lake Huron. 
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Total Height 

Distance. Rise. Dist. above the Sea. 

Miles. Feet. Miles. Feet. 

Rise in rapid, ....... * 
2·00 

-- in rapid, ....•.. * 
0·80 

--in 5th fall, ...•• * 
26·00 

-- in rapid, ....... * 
5·40 

-- in 6th fall, ..... 15·00 

--in current, ····· i 0·60 

-- in rapid, ......• 3·00 

--in 7th fall and 

rapids, 6·00 

-in faU and 
rapids, 4·00 

--in fall and 
rapid, 8·00 

1 18·00 

--in 8th fall, ..•. 1 34·7'1 

--in 9th fall, ...• i ll·OO 

--in lOth fall, ...• 23·44 

--in current, ····· 0·50 

--in navigable parts 
of the stream be-
tween the rapids 

and falls, 8t 
miles, at 0·25 foot 
per mile, ....... 8~ 2·19 

--in lower lakes, 

which are not 

very great expan-
sions, 8~ miles, at 
0·04 foot per mile, 

say, ········· .. Si 0·31 

-- in :Muskoka Lake, 
which is a very 

large expansion, 
inappreciable, .. 13! 0·00 

34! -- 212·20 341 790·20 Muskoka Lake. 

--in fall, ...... , .. 51·70 

-- in fall and rapid . i 7·60 

--in fall, ......... 37·67 

--in fall, ......... 59·20 

--in rapid, ....... i 1·50 

--in fall, .......•• ll·OO 

-inrapid, .•....•• 1·50 

--in rapid, •...•.• t 2·00 

-in fall, .•.....•• 7·52 

-in rapid1 ••••••• i 4;80 
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Total Height 
Distance. Rise. Dist. above the Sea. 

Miles. Feot. Miles. Feet. 
Rise in fall, ......... 12·50 
--in navigable parts 

of the river, 19i 
miles, at 0·25 foot 
per mile, say, .... 19i 5·00 

20! 201·99 54i 992·19 :M:ary's Lake. 
--in fall andrapid. l 'l·OO 
-- in rapid, ....... t 1·20 
--in navigable parts 

of the river be-
tween the rapid~, 
4if miles, at 0·25 ft 
per mile, say .... 4i 1·00 

--in M:ary's Lake, 
inappreciable ... 3i o·oo 

Bi 9·20 63! 1001·39 Fairy Lake. 
-- in rapid, ....... i 5·92 
--in Fairy Lake, 

inappreciable ..• 2i O·OO 

3l 5·92 6'1 100'1·31 PeninsulaLake. 
-- in Peninsula La., 

inappreciable, ... 2i o·oo 
--in Portage to La. 

of Bays, ........ 1! 101·89 
4 101·89 '11 1109·20 Lake of Bays. 

--in fall, ......... 22·00 
--in rapid and faU. 1 49·00 
-- in rapid and fall. i 20·90 
--in rapid and fall. 50·00 
--in navigable parts 

of the stream be-
tween falls, &c., 
4l miles, at 0·25 
foot per mile, say 4! 1·00 

-- in Lake of Bays, 
inappreciable ... 4 O·OO 

11 -- 142·90 82 1252·10 Ox-tongueLake. 
--in fal1, i '17·50 
--in faU, 30·00 
--in fall, 3•00 
--in fall, .... 1•50 
--in fall, .... 3·00 

'1·50 
--insmall rapid,. 0·50 
--in smaU rapid,. 0·50 
-- in rapid, •...•.. 4·00 

E 



.Distance. 
Miles. 

Rise in strong rapid, . ! 
- in Ox.tongueLake 

inappreciable . . . 1! 
-in navigable parts 

of the river be
tween falls, &c., 
18l miles, at 0.20 
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Rise. 

Feet. 
9·00 

O·OO 

Total Height 
J)ist. above the Sea • 

Miles. Feet. 

foot per mile, .... 18l 3·'75 
2ll l'n·'l5 103l 1384·85 Canoe Lake. 

- in falls & rapids. ! 'l·OO 
-in beaver dam,.. 1·50 
- in rapid, . . . . . . . ! 4·00 
- in rapid

1 
• • • • • • • 3•00 

- in falls & rapids. ! 5·00 
- in Canoe Lake 

and Burnt Island 
Lake, . . . . . . . . . . 1 1! O·OO 

-in navigable parts 
of the river be
tween falls and 
rapids, 2! miles, 
at 0·25 ft p. mile, 2! 0·50 

14:! 21·00 118! 1405·85 Burnt Island L. 

The country on each side of the lVIuskoka River, between 
Lake Huron and Muskoka Lake, is for the n1ost part rugged 
and barren, bearing chiefly white and red pine, usually of 
small size. There are intervals, however, of better soil at 
varions 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, 1\ir. 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 lumbering prove successful, and the 
present priees for the manufactured article continue, it is not 
improbable that establishments 1nay extend still further into 
the interior before many years, as the river affords every 
facility for using water power in a great many places. 
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The portion of the shores of Muskoka Lake which came 
under my notice, like the banks of the river below, is bold, 
rocky, and ban·en, which is also the case with Rousseau Lake, 
although in the latter some good land occurs in patches, 
which are partially cultivated by a tribe of Indians who have 
settled there. 

Between l\Iuskoka Lake and the junction of the two main 
strcams above, the river passes through rich alluvial flat pro
ducing abundance of good-sized 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 wbich we followed, the 
forest still indicates toleTably strong land in a stout growth of 
pine and hemlock, but above that part it becomes less pro
ductive, the pTincipal trees being stunted evergreens, mostly 
balsan1-fir, on a light and generally sandy soil. 

The coasts of the upper three lakes are occasionally preci
pitons, and, except in the valleys of little streams, are eveTy 
where bold and rocky. These precipices, with the hill · in the 
back ground rising three hundred or four hundred feet at a 
moderate distance, offered very picturesque scenery, which, 
however, possesses few reco1nn1endations for settlement or 
permanent improvement. 

I was informed by the Indians of Rousseau Lake that a 
very extensive area of country, occupied by vast swmnps, or 
interspersed with innumerable small ponds and lakes, tributary 
to the north branch, lay directly north from Fairy and Penin
sula Lakes, where numbers of the tribe resorted during the 
hunting season, for the purpose of trapping beavers, which 
were represented to be very numerous. 

The chm·acter of the coast of the Lake of Bays, like that 
of the chain of lakes, on the north branch, is rocky, bold, 
and banen, for the most part ; but the valley of the river 
above frequently contains wide areas of alluvial flats, havjng 
clay of a drab colour as a subsoil, overlaid by silicious yellow 
sand. Groves of red pine were obscrved 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, pro-
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bably 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 1\Iuskoka 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 bills there are frequently good hm·d-\vood 
trees ; many of thmn were white birch, the bark of which 
we found of essential service for buîlding our new canoe. 

The Petewahweh River. 

Descending the Petewahweh, we found the higher waters 
of its course to con ist of a chain of lakes, extenùing 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 
winding stream, scm·cely to be called navigable, as the rapid 
parts are very shallow, and mu ch of the remainder is blocked 
up by beaver works or drift tilnber. At the foot of this stream, 
about five and a-halfmiles 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 brunch conüng in from the westward, which was sup
posed to be the source struck by 1\fr. William Hawkins during 
his explora tory route in 1837. The lower two lake of the 
upper series were found to be Red Pine Lake and Burnt 
Lake, so called upon Bouchette's map. 

From the lower en cl of Burnt Lake the river bears off aboutE. 
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, beco'rnes exceedingly rapid ancl broken 
by heavy falls, running, as a general course, nearly N.E. for 
about six miles, when it empties into a large lake, called 
Cedar Lake. Cedar Lake lies immediately north of the 4Gth 
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parallel of north latitude, and the meridian of 780 30' "\V. passes across it near its centre. The lake lies neady at right angles to the course of the river above, its bem·ing being about W. N. W. andE. S.E. It is from seven to eight miles long, with an average bread th of from half-a-mile to a mile and a-half. The continuation of the river downwards flows from the eastern extremity of this lake with great velocity, on a general bearing of about east by south, for five miles, when it again opens out into Trout Lake. Below Trout Lake, the river continues a little to the south of east, and, in sorne parts, peut up in narrow gorges, it rushes on in violent rapids, or tumbles over precipitons falls, and again expands in wide open pools or ba ins, until it reaches Lake Travers, at the direct distance of ten miles. Entering this lake, the cour e bends northward, and is so maintained for a little over four miles ; then, again contracting itself, the stream flows on very rapidly to the N.E., for between six and seven mile , and reaches the latitude 46° 4' N., the mo t northerly point of our expedition. From that point the course gradually bends round to the south-eastward, and, with a few deviations, flows thus, in many parts very rapidly, to its junction with the Ottawa, on the Allun1ette Lake. 
Otter- lide Lake, at the head of the Petewahweh, is on the same level as Burnt Island Lake, at the head of the :illu ,koka ; and, taking this a a starting point, the following i a tabular arrangement of the heights of the lakes on the Petewahweh over the level of the se a :-

Levels of the P etewal~weh. 

Total HC'ight 
IJistance. FaU. IJist. above the Sea. 

Miles. Fcct. Miles. Fcet. Height of Otter-slide 
Lake, head of the 
Pctewahwch River,. 1405·85 Otter-slide Lake Fall in Otter-slide Lake 
and in the river, to 
White Trout Lake, . 7} 69·00 

7} - 69·00 7! 1336·85 Whi:e Trout L. 
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Total Reight 

Distance. FaU. Dist. above the Sea. 

!nies. Feet. Miles. Feet. 

Fall in rapid, ...• 3·50 
--in rapid, .... 8·00 

11·50 

-- in rapid, ......• 3·00 

--in rapid, ....... 1·50 

--in White Trout 
Lake and others, 
with Burnt Lake, 
10~ miles, at 0·02 
foot per mile, ...• lOt 0·22 

-- in navigable parts 
of the river be-

tween rapids, i 
mile, at 0·02 foot 
per mile, ....... i 0•18 

12 16·40 19! 1320·45 Burnt Lake. 

--in rapid, ....... 5·00 

-- in rapid, ......• * 
10·00 

-- in rapid, ....... 0·80 

-- in rapid, ....... à 5·00 

-- in rapid, ....... * 
6·00 

-- in navigable parts 
of the river be-

tween rapids, 5! 
miles, at 0·60 foot 
per mile, ....... 5! 3·30 

6! 30•10 25i 1290·35 Cat-fishLake. 

-- in rapid, ....... 2·20 

-- in rapid, .. 5·00 

-- in rapid, .. 9·57 

--in rapid, .. 32·35 
i 46·92 

-- in fall and rapid ! 47·00 

-- in rapid, ......• ! 24·00 

--in fall, ........ 40·90 

--in fall and rapid * 
78·20 

-- in Cat-fish Lake, 
and other small 

1akes, 4! miles, 
at 0·05 ft p. mile, 4! 0·20 

-- in navigable parts 
of the river be-

tween falls and 

lakes, 3! miles, at 
0·38 foot per mile, 3! 1·15 

9! -240·5'7 35 1049·78 Cedar Lake. 
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Total HeighJ Distance. FaU. lJist. above the Sea, 
:ft!iles. Feet. Miles, Feet. FaU in rapids, ······ 18·59 

--in dam & rapids, i 17·47 
-- in rapid, ....... ~ 36·10 
-- in fall and rapid, i 46·00 
-- in Cedar Lake, 4! 

miles, at 0·03 foot 
per mile, say .... 4! 0·16 

--in navigable parts 
of the stream be-
tween rapids, &c. 
4 miles, at 0·50 ft 
per mile, ....•.• 4 2·00 

9~ --120·32 44~ 929·46 Trout Lake. -- in rapid, ..•••.• 2·50 
-- in rapids, ······ ! 14·50 
-- in rapid, ..•.•.• 2·00 
--in rapid, ....... ! 9•00 
-- in rapid, ..••.•• i 6•50 
-- in rapid, .•..... 3·50 
-- in rapid, ......• i 6•50 
-- in rapid, ......• I·OO 
--in cascade, dam 

and slidé, ...... ! 22·00 
--in suc_çession of 

falls and rapids, 2 135·00 
--in Trout Lake, 2! 

miles, at 0·05 foot 
per mile, ....... 2i 0·11 

-- in navigable parts 
of the stream be-
tween the rapids, 
9} miles, at 0·62 
foot per mile, ...• 9} 5·89 

14i --208·50 59! 720·9{) Lake Travers. 
-- in rapid, ...•... Ii 19·00 
-- in rapid, ......• i 7·00 
--in falls & rapids 48·50 
-- in rapid, ......• - 2·00 
-- in falls & rapids 30·00 
--in succession of 

rapids, with in-
tervals ofsmooth-
er water, in an 2 
milesJ ········· 1~ 27·~0 
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Total Height 

Distance. Fall. Dist. above the SetJ. 

Miles. Feet. Miles. Feet. 

Fall in succession of 

rapids, with in-
tervals of smooth-
er water, in all 2 

miles, ········· 
, 12·00 • 

--in rapid, ······ 2·00 

-- m current, ..... 0·50 

-- in rapid, ....•.• ! 10·00 

-- in rapid, ....... 2·50 

--in rapid, ....... 3·50 

--in rapid, ....... 20•00 

--in Lake Travers, 
3i miles, at 0·04 
foot per mile, .... 31 0·15 

-- in navigable parts 
of the stream be-
tween the rapids, 
3li miles, at 0·50 
foot per mile, .... 31i 15·8'1 

42! --200·52 10lt 520·44 Fork of South 

--in faU and rapid ! 14·50 Bran ch. 

-- in faU and rapid 1 15·30 

-- in faU and rapid ! 15·'14 

--in faU, 15·29 

--in fall, ········ 1 '1·00 

--in fall, ········ 2·00 

-- in navigable parts 
of the stream be-
tween the falls, 
&c., 6! miles, at 
0·50 foot permile, 6! 3·25 

8 -- 83·08 1091 437·36 Lake Allumette 

Between the height of Lake Allmnette, as here deduced, 
and the height given to it in your Report of the Ottawa, in 
1845, there thus appears to be a discrepancy of about forty
five feet, my figures being in excess. 

When the rapids were long and of frequent occurrence, 
as was the case on the Petewahweh, and in one or two in
stances also on the 1Yiuskoka, we found that it occupied too 
rouch time to work out the rise or fall trigonmnetrically, and 
accordingly resorted to the readier, though less accurate, 
method of levelling by the clinometer. This was do ne by 
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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 ju t as often as the whole rise or faU was equal 
to the height of the obseTver's eye above his feet. It may 
be the case, therefore, that the rise given to the 1\Iuskoka 
exceeds the reality, while the faU of the Petewahweh 1nay 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 11uskoka, is 
surrounded by vat 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 gra s and 
bu hes. From White Trout Lake mountains are een on the 
south-west and north, the latter rising abruptly 700 or 
800 feet oveT its suTface, and covered with pine, mostly of 
the red variety; from that lake downwards to the mouth 
of the river, the foTest 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 exten
sion of lumbering speculation in o remote a region ; but 
the remain of suTveyor's stakes, and the marks and numbers 
in several instances discovered on the trees, are sufficient 
evidence that timber locations have been projected. 

The lumber trade has already extended to Cedar Lake, 
and farms in connexion 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 bave been attempted at 
Lake Traver,, where produce would bave had a ready market, 
as the lumber trade extended to the interim·, but it has since 
been abandoned. The oil is everywhere exceedingly light, 
and altbough capable of growing good crops of hay or oats for 
a few sucees ive seasons, it would soon be exhau. ted without an 
ample supply of manure, which, in such a position, could not 
easily be obtained. 
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There is much picturesque scenery on the Petewahweh, 
especially on Lake Travers and on the TiveT below it, and fish 
and game abound in and around the upper waters. Speckled 
river trout were found on both this Tiver and the 1\Iuskoka in 
immen e abundance, sometimes Teaching four pounds in weight, 
while beaver , deer, and other descriptions of game, were 
exceedingly numerous in all the remote and unfrequented 

parts. 
The principal stremns tributary to the Petewahweh are the 

Trout or Upper South Branch, the Levrier, and the Lower 
South Branch. The fir t of these falls into Trout Lake at its 
south-west extrem.ity, and I was informed that its coure is 
navigable in the carly paTt of the season to within a short 
distance of the Great Opeonga Lake, one of the head water 
of the Madawaska. At the tune 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 usecl to a considerable extent for fioating down 
pine timber. The Lower South Branch cornes in within six 
mile in a traight direction from the confluence with the 
Ottawa, and is, a I was afterward infonned, used as a route 
communicating with the head waters of the Bonne-chère. 
There are many other minor streams, sorne of which are par
tially 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 Ceclar Lake, a route is saül to be known to 
the waters of Lake Nipi sing.* 

The variation of the compa s ab ove the fork of the :Mu koka 
was found to be 5° 34/ W., and at Cedar Lake on the Pete
wahweh 60 55' W. 

• I have been informed by :Mr. J. McNaughtan, P.L.S., that a tributary of the 
Petewahweh falls into Cedar Lake, in the marshy bay, about a mile we'tward 
of the entrance of the main stream into the lake. It is called the Little Nipis
sing, and by it there is said to be a route to Lake .rïpissing. The mouth of 
this tributary being conccaled by the marsh, I was not so fortunate as to observe 

it, and it is not therefore represented in the plan. 
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Route by tlte Bonne-chère River to Balsam Lake. 

The Bonne-chère falls into the Ottawa at the Lac-des
Chats, in lat. 45° 32' N., long. 76° 37' W., the lower portion 
of its course passing through the townships of Horton, Admas
ton 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-wc t angle of 
Golden Lake, the stream in its upward bearing continues 
about north-west for ncarly 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., ncarly. There are four sets of falls on the 
Bonne-chère, known as the first, second, third and fom-th 
chutes, and several rapids; but with the exception of the 
chutes and a strong rapid between Egansville and J essup's 
Landing farther up, over which portages have to be made, the 
river is very easily navigated the whole way. The lower or 
fir t chute occurs in the township of Ilorton, at a little over a 
mile from the mouth, making a fall of 32·66 feet. The second 
chute is also in H01·ton, near the village of Renfrew, where, 
in a ucce sion of leaps and violent rapids, there i 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 
di trict line at ~Ierrick's l\Iills, where the fall is 38·11 feet, and 
the Egansville Rapid , which begin about seven miles ab ove the 
district line, and are upwards of a mile in length, fall44·07 feet. 

According to our measurement the following table shews 
the height of the three principal lake expansions of the Bonne
chère, as taken from the level of Lac-des-Chats, over the sea : 
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Levels oj the Bonne-chère River. 

Total Height 

Distance. Bise. Dist. above the Saa. 

:Miles. Feet. Miles. Feet. 

Height of the Chats 
Lake, as given in 
yonr Report of 
1845, .......... 233·09 Chats Lake. 

Rise in the 1st or 
lowest chute, ... 32·66 

--2d chute, ....... 82·21 

-3d chute, below 
the village of 

Douglas, ······ 
rapids, .. 2·00 
rapids, .. 4·00 

falls and 
rapids, .. 21·00 

1! 27·00 

-- in rapid , ....... i 7·50 

--in rapid, ....... 1 2·50 4 

-- in rapid, ....... 4·00 

-- in rapid, ....... i 6·00 

--in 4th chute, at 
Merrick's IIIills .. ! 38·11 

--in succession of 
small rapids and 
swift current be-
tween, estimated 
at the rate of 
3·00 feet per mile, 2 6·00 

--in Egansville 
Rapids, ........ 44·07 

-- in rapid, ....... 3·00 

-- in rapid, ....... 8·41 

--in Borland's Ra-
pids, .......... 2·56 

--in navigable parts 
of river bctween 
rapids and falls, 
25 miles, estimat-
ed at 0·50 ft. per 
mile, ........... 25 12·50 

33i -- 2'76·52 33l 509·61 M:ud Lake. 

--in Mud Lake to 

the junction of 

stream, no per-

ceptible eurre nt, 
say, ...•....... li 0•06 
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Total Heiulzt Distance. Rise. IJist. above the Sea, 
Miles. Fcet. Miles. Fect. Risc in rapid, .....•• i 4.62 

--in navigable part 
betwccn 1\fnd La. 
and Golden Lake, 
estimatcd at the 
rate of 0·50 foot 
pcrmile, ........ 3! 1·63 

5 6•31 38i 515·92 Golden Lake. --in Golden Lake, 
rate estimated at 
about 0·05 ft. per 
mile, ........... 7! 0·37 

--in a succession 
of sm ali lakes, 
ab ove Golden 
Lake, impercep-
tible current, es-
timated, as be-
fore, at 0·05 foot 
pcr mile, ......• 5! 0·26 

-- in rapid, ....... 3.62 
--in the navigable 

parts between the 
chain above Gol-
den Lake and 
Round Lake, .... 1! 0·75 

-in Round Lake, 
inappreciable, ..• 4 o·oo 

18 5·00 56~ 520.92 Round Lake. 

By this it would appear that Round Lai~e is nearly sixty feet 
lower th an Lake Huron. 

A remarkable subterranean channel occurs at the fourth 
chute, where a portion of the water turns abruptly off at right 
angles to the general course, running northerly for about ten 
chaim; throngh a great cavern in Lower Silurian limestone. 
The cavern is naturally nearly dry, except during freshets, 
but l\fr. l\Ierrick has used it to advantage by throwing a dam 
aero s the main body of the stream, uear the middle of the 
cltute, which turns a ufficient quantity of water through to 
convert the channel into a mill-race, and the full from the 
lower end is applied to drive the water wheel of his mill. 
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There are many tributaries to the Bonne-chère, but they 
are for the most part of s1nall size, and only partially naviga
ble. The most important are 1\ioore's Creek, which falls into 
the river about :five n1iles below the third chute ; Clear Creek, 
which joins a little ab ove Egansville, two miles and a-half 
below 1\'Iud Lake ; Bre1man's Creek, which cornes in at the 
south-west angle of Golden Lake; and the Little 1\iadawaska, 
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-chère, 
which enters the lake at the north-west extren~ity. 

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 display land of 
very considerable agricultural capabilities, and are already to 
sorne extent settled. 

There are many parts of the Bonne-chère country highly 
capable of cultivation, a great portion of which is already 
respectably settled, and settlements extend, more or lcss, 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 su peri or quality of soil; on 
these, many good farms are already established, more pmiïicu
larly on those paTts underlaid by Silurian fonnations, which, 
being in a nearly horizontal attitude, offer a more regular and 
level surface for the application of agricultural labour than the 
country occupied by the highly disturbed series of rocks on 
which they rest. 1\1r. Egans' farm, at Egansville, affords a 
good exa1nple of the capabilities of such land ; here the 
tenant, 1\Ir Si bury, an Englishman, has grown, as he assured 
me, excellent 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. 

The country generally, however, throughout the whole 
region is, in the meantime, essentially a lumbering, rather 
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than an agricultural district; and, although the grea test part of the timber on the main river has long since disappeared-a large portion having been swept away by fire, independent of that removed by trade-there are still vast quantities brought down the tributaries annually, and macle to descend to the Ottawa by the course of the Bonne-chère. 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 j ourney to Lake Kamaniskaik by the valley of the Little l\Iadawa~ka; but that stream not being navigable for the canoes, except in sorne short intervals of still water, we were compelled to carry everything for the greater part of the whole distance. Our levels were continued aero s trigonometrically, by taking the bearing and an angle of elevation or depression by the theodolite, and measuring each distance by the n1icrometer telescope. As a portion of the country we had to pass through had previously been denuded by fire, and had since pushed up into an almost impenetrable thicket of under-brush and bushes, rouch 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 reached the point where we le ft the waters of the Bonne-chère. Crossing a height of land and still bearing in the ame general direction for about two miles farther, we met with a small tributary of the l\Iadawaska, striking it at a small lake at the head of a brook, which, running nearly due south, brought u , in about a mile, to the northern cxtremity of Lake Kamaniskaik. The rise on the Little 1\Iadawaska to Lake Kamani kaik wa found to be as follows :-
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Levels carried from Round Lake, on the Bonne-chère, to Lake 
Kamanislcaik, on the Madawaska. 

Distance. 

Height of Round Lake, 

Ri se on Little Mad a· 
waska to end of 
1 st portage, say, 

-- on 1st portage, .. 
--on 2d " 
--on 3d " 
--on 4th " 
--on 5th " 
--on 6th " 
--on 7th " 
--on 8th " 
-- in the navigable 

parts of the tribu· 
tary to the por• 

Miles. 

1 
1 

i 
i 
t 

H 
! 
1 

tage to the Mada· 
waska waters, 
estil)lated altoge
ther at......... 3l 

-- on 9th portage to 
height of land... i 

Fall on 9th portage to 
a pond tributary 
to :Madawaska R. 1! 

-- at bea ver dam, be
low pond,...... i 

--on stream to 
Lake Kamanis-
kaik,........... Ï 

2 

1 

Total Jleight 

R'ise and.Fall. Dist. above the Sea. 

Fcet. 

3·50 
68·91 
3~·55 

10·61 
32·25 

121·92 
28·30 
32·18 

2•00 

2•20 

10~·99 

61·53 

2·00 

1·00 

}.files. Feet. 

56t 520·92 Round Lake. 

339·42 66l 860·34 Source ofLittle 
Madawaska. 

3·00 

968·33 Height of land. 

906·80 *Pd. tribntary 
to :Madawaska R. 

906·80 L.Kamaniskaik. 

It would thus appear that the Bonne-chère lies in a 
trough or hollow between the two larger streams-the 
Petewahweh and the :Madawaska-at a rouch lower lcvel than 
either, and that the tributaries of the two lm·ger rivers almost 

encircle the head waters of the smaller one. 

• In the topographical plans accompanying this Report, the height of this 
pond bas bcen placed on Lake Kamaniskaik1 making the lake 906·80 instead of 

903·80 feet above the sea. 
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Excepting the portion that has been overun by fi.re, the forest between Round Lake and Lake Kamaniskaik consists almost e.·clusively of red pine, a large proportion of which is of v<'ry large size, and, so far as I could judge, 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 mo t part not bren disturbcd by the axe of the lumherman, further than to blaze a trail to guide the travellcr from oue \vater to the other. The soil is generally light and sandy, as its vegetation indicatcs, and might be easily workeù. The surface is nowhere rugged, rocky, or broken, but gently nndulating, or in sorne parts level. It is thcreforc admirah1y adapted for gooù roads of com1nunication. The northern shore of that portion of Lake Kamani. kaik, gencrally known as Barry's Bay, where the creek falls in, is in lat. 45° 29' N., long. 77° 40' 1V., nearly. Barry's Bay lies nearly due north and ou th, and is a little over five miles long, with an average bread th of about half-a-mile ; -vvhile the main body of Lake Kamaniskaik, which opens out from the south eml ofthe bay, lies transversely to it, bearing about N. by W. and E. by S., with a length of thre anc1 a-half miles by two and a-half across its widest part. The main branch of the ~Iadawmd· a falls into the latter portion of the lake, at its northwest angle, aud leaves at its ca tern extremity, whence it ruus ou a general course about S.E. for fivc miles, flowing on with a scarcely preceptible current, and frequently expanding into ponds or smalllakes, to the junction with the Shawashkong, or ~Iishawashkong, the branch by which we continued our exploration. 
1'h reis a marked difference in character between the soil on the south side of Lake Kamani ~kaik and that we had previously pa cd over to the north. Leaving Barry's Bay and the dense forests of pine by which it is surrounded, and emerging into the open expan ion of the main lake, a hilly country, covered with hardwood trees, presents itself immediately opposite, extenùing as far a the eye can reach on either hand. Portion,' of this hard-wood country are highly capable of cultivation, and Mr Byers, a gentleman who for many years 

F 
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shore of this part was found to be in lat. 45° 6' N., and the 
line of long., 78° 0

1 
W., passes at nearly equal distances from 

the head and the foot of the lake. Above Kaijick lUanitou 
Lake the valley of the river bears np about W. N. W., for 
from niue 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. 

The Shawashkong, as its name implies, fiows in many parts 
through immense marshes, especially at the lower and towards 
the uppm· extremities. The marsh at the mouth extends un
interruptedly up the river, for rather more tha:n five miles; the 
bread th 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, \Vith tufts of willow and other small 
bushes on the cirier spot . N ear the upper end of the marsh 
a tributary comes iu called the Little l\Iississipi, the upward 
course of which is to the southward, and is said to be sorne
times used as a route to the J\fississipi River, which empties 
into the Lac-des-Chats. East of the outlet of the 1\Iada
waska, above the Little 1\Iissi.::;sipi, 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 Kuijick Manitou Lake. Between the Little Mississipi 
and Lake Kaijick lHanitou, there are thirteen distinct falls or 
rapids. 

The p1incipal tributaries of the Shawashkong, in addition 
to the Little 1\Iississipi, are Papineau's Creek, and Egan's Creek. 
The former cornes in about two miles and!a-half above the 
Little l\Iississipi, 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. 

Tracts of good hard-wood land mixed with pine, occur in the 
valley of the Sahwa•hkoug, particulal'!y in the flat country 
around the Great Bend and at Kaijick 1\-Ianitou Lake ; but the 
prevailing forest is pine throughout the length of the river. 
Farms have been established at two places, one at a short dis-



82 

has been connected with the timber trade, bas established 
1pon 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 l\'1r Byer's farm, was at first found to be rather 
stony, and large boulders would occasionally interrupt the 
regularity of a plough funovv, but it had been considered 
worth y of being cleared of these incumbrances, and the stones 
had bcen collected and pilea in heaps on the fields, probably 
to be eventually used tts fence walls, for the protection of 

future crops. 
The lower portion of the Shawashkong is ascended by four 

general courses, which, with the exception of sorne minor 
turns, iudicate pretty nearly the direction of the river. 

lst S.S. W ...........•.•.......•........ 7 miles. 
2d w.s.w. by w ....................... 3~ " 
3d s. by w ............................. 8! " 
4th s.w. by w .......................... 2! " 

At the end of the last distance a sweeping southerly turn com
mences, known by the lumberers as the Great Bend. From 
the lower end of this bend the course upwards is first S.S."\V. 
for about seventeen miles, it then t ·ns sharply offto the north, 
and continues in that direction for over half-a-n1ile ; it then 
proceeds easterly for half-a-mile, presenting a set of heavy 
falls, and resumes a southerly course for upwaTds of a mile, 
until reaching Egan's Oreek, in latitude 45° 5' N. Beyond 
this the valley lies nearly due east and west, for up
wards of five miles, th en turns to a general N. W.. course, 
and after several cm·ves, comprehended in seven miles, reaches 
the exit ofKaijick 1\ianitou Lake. From the comn1encement 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 por
tion of Kaijick Manitou Lake is narrow and crooked, but in a 
straight line it would be about S. W., for three nüles; 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 
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tance above the Little Mississipi, by ~Ir. Conroy, and another 
further up and near the Great Bend, by ~Ir. Egan. Lumbering 
operations have already extended nearly up to Kaijick Manitou 
Lake, and I was informed by the Chief of a tribe of Indians 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 abçmt 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 serpen
tine course through the valley, which is bounded on either 
side by hills of moderate elevation, frequeiltly 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. 

The following is a tabular view of the rise on the Shaw-

ashkong:-

Levels of the Shawashkong from Lake Kamaniskailc. 

Total Height 
Distance. Rise and Fall. Dist. above the Sea. 

Miles. Feet. Miles. Fect. 

Height of Lake Kaman
iskaik, at the head 
of Barry's Bay, 
above the sea, ..• 

Fall in Lake Kamanis
kaik, from head 
of Barry's Bay to 
outlet at Byer's 
Farm, 0·05 ft. per 
mile, say . . . . . . . '7 i 

-- in Madawaska1 

from outlet to 
junction of Sha
waskong, 0·10 ft. 
per mile, • . • • • • • 5 

0·39 

0.50 
0·89 

903·80 Kaminiskaik 
Junction. 

902·91 
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IJistance. 

:Miles. 

Total Height 
Rise and FaU. IJi.~t. above the Sea. 

Rise in navigable wa
ters, from the 
junction to the 
mouth of Little 
Mississippi, cur-
rent very slight, 
estimated at 0·10 

Feet. Miles. Fcet. 

ft. per mile,..... 5! 0·55 
--in the navigable 

water above Lit
tle Mississippi to 
junction of Con
roy's Rapids, es'· 
mated at 0·50 foot 
per mile, . . . . . . • 2 1·00 

--in Conroy'sRapids i 3·00 
-- in rapid, ...... . 
-- in the navigable 

water above Con
roy's Rapids to 
Papineau'sCreek, 
estimated altoge
ther at, say, ...• 

--Jn rapid, ...... . 
--in fall, ........ . 
-- in rapids, ..... . 
-- in falls, ....... . 
-- in falls and ra-

pids, ......•.... 
-- in falls and ra-

pids, .......... . 
-- in rapid, ...... . 
-- in rapids and 

fall, .......... . 
-- in falls, ..•..... 
-- in rapid, ....•.• 
--in rapid, ..•..•• 
-- in rapid, ....•.• 
--in the navigable 

wa ter between 
falls and rapids, 
estimated at 0·50 

foot per mile, say 21i 

0·8o 
6·01 

18·50 
8.'70 

34·30 

i 23·00 

i 20·15 
5·62 

24·96 
3'7·38 
0·80 
3·58 
0·60 

10·95 
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Total Hei{Jht 
Distance. Rise and Fall. Dist. above the Sea. 

1\Iiles. Feet. Miles. Feet. 
Rise in the navigable 

water between 
falls and rapids, 
estimated at 0·70 
foot per mile, . . . 10 7·00 

-- on surface of 
small lakes be
low Kaijick Mani
tou, estimated at 
the rate of 0·10 
foot per mile, . . . 2! 

-- on Kaijick Mani
tou Lake, esti-
mated at 0·05 ft. 

0•22 
43~ 

per mile, . . . . . . . 7 0·35 
-- in the navigable 

water on the 
stream to Papi
neau Lake, esti
mated at 0·80 foot 

209·62 43~ 1112·53 Kaijick Manitou 
Lake. 

per mile,.... . . . . 11 8·80 
18 9·15 61~ 1121·68Papineau Lake 

Papineau Lake by this estimation, ...•............ 1121·68 
Balsam Lake, by Bouchette's map,. . • . . . . . . . . . . . . . . 823·00 

Difference of level, ..................•.•... 298.68 

Above Papineau Lake there are occasional rapids, connect
ing a chain of lakes at the main source of the river, but the 
elevation of them was not ascertainecl; for shortly after leav
ing Kaijick :Manitou Lake, our provisions were exhausted, 
and we had necessarily to abandon farther measuren1ents, and 
make the best of our way to the settlements. Fortunately 
beavers, muskrats, and other gmne were tolerably abundant, 
ancl suppliecl our necessities un til we arrivecl at Kah-shah-gah
wigamog, where we fell in with a trapper, namecl Russel, 
who kinclly providecl us vvith venison ancl bread. 

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-shecl situated betwcen 
the Ottawa and Lake Ontario. The next course was a little 
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south of west, with a straight distance of · bout eighteen 
miles, crossing from one lake to another along the height 
of lano, and at length reaching Kah-shah-gah-wigamog, or 
Long Lake, the waters of which fall into Cameron's Lake, 
by the channel of the Burut River. This lake is narrow, 
and lyin cr a ho ut S. S. \V. as a general bearing from its upper 
end, bas a length of a little over thirtecn miles. The outlet 
!caves the lake on its south-cast side, not far fr01n the south
western e.·trcmity; this wc did not follow, but from the south
wc t end, pursued a course nearly due west for a little over 
two miles, 1naking in the distance two portages and travers
ing a s1nall lake, and then striking the Gull River. The 
course of this stremn was followed do-vvnwards througL U ull 
Lake and the two l\fud-turtle Lakes to Balsam Lake, making a 
course nearly due south, with a straight distance of about 
eighteen nliles. 

The waters of the first part of our course from Papineau 
Lake probably ali belong to the Ottawa side of the ridge, and 
may fall into the Shawashkoug, but ali the othcrs evidcntly 
go the othcr way, and mo t probably are upper waters of the 
Otton abee. 

The country ail along the height of land is more or less 
broken aud hilly, and the sidcs of the hill are amply 
coverecl vvith hard-wood trees interminglcd with pines. The 
valleys and . more level parts, except where swamps or 
marshes occur, frequcntly display an excellent soil, yielding 
a stont growth of maplc, elm, birch and beech. There are 
also good tracts of land aronnd Kah-shah-gah-wigamog and 
Gull Lake; and I was informccl by the trnp1v•rs I met t lH'rD, 
that the country ea 't of the latter lake was weil adapted for 
scttlemeHt over a large arca. Settlement bas already begun 
on the Gull Hiver, north of Ralsam Lake, and will most pro
bably soon cxtcnd sti1l fm·ther back. When I visitcd the same 
country iu 1 52, a saw-mill \Va in progrc". of con truction on 
the 1owPr rapids of the Gull River, which ha SÎI1ce been 
finished and put in operation; below it therc are now 
scvcral clearings, with bouses and barns on them, where ali 
was a wildcrness one twelvc-month bcfore. 
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i well d fined by alternatin(J' lay r of different color and 
mineral gical charact r , arran IYed with !!T at re(J'ul rity in 
bauds not exc edin(J' the eighth of an in h thick. 'Ihe gar
n tif; rou portion are u ually y llowi..,h, or yello\Y · h-white, 
con i ting of an aggr gate of granular qualiz, with th gar
net di tributed irre mlarly through the ma , oOmetime in 
elu t r , at other in ingle individual . B d of thi de crip
ti n ar een to alten e with mi ·a late and r d or (!Tey 

n · ; in whi h ca e the tratification i v ry clem·l y de
d v loped. Th e rock"' are nearly ev ry wh r inter ect d 
y v in of variou thicknc '"'e..;, the majo1-ity of which are of 

fj Id par and quartz, ually coar er !Train d, and more con-
pi usly cry tallin than the roc~ they ut; but o · a i n-

ally th y are of a fine grain. 'Ihe pr 'ailing co lor of th finer 
grained v in L fi. h-red, from the pr dominance of red:(; ld I ar. 
\ in of white mi-tran par ·nt quartz al o o · ·ur, and the e 
g n rally are mor' or le .. /' ·harged with iron pyrit :. 

arneti:E; rou'"' gneis wa ob erved at one or two place on 
h Iu koka, b Iow jftrkoka Lak , but w '"' much mor 

lar{)' ly developed at Fairy Lal·e and the LaJ~c of Bay..:. On 
Fau-y Lake, garn ti:f; rou 1 d'": 0 ·cur on th \V t rn ohore, 
and on the larg '"'t Lland, int r.,tratifi d \vith fin -!Train ·d 
gr y mie c ou" gn i , and how a dip . <2.- 0 o 3Qo. Th y 
w r rn t \Yith a o n 'ar the outh end of the portag , be
tw n P ~nin ula Lake and the Lake of Bay , in a cliff ri..,ing 
from the brink of a m Il pond, and in ev ral par " of th · 
Lak of Bav'"', particularly on the point, at the narrow on 
th id , about half-\Yay dO\ m. the lak . t the faU 

x-tongue Lak , trata, in v ry l' gular be 1.~, o · ur, 
con · tint? of al rnation of white and y llowi;:;h quartzite, 
prinkl d very thickly with O'arn t , with regular layer of 

gr y and reddi h !Tllei and mica late, \vhich how a dip of 
. GQO E. <:>20. 

A bla k rock, compo'"' d hiefly ofhornbl nde, rather coar ly 
ry llin , with a mali portion of black mi a di eminated 

in it, om ... out on h Mu koka, b low the fal1 a little 
outh of fary Lake Thich, from it po ition with regard to 
he creneral run of the gn i , \Ya su po'"' d to be intrusiv . 
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The contact of thi rock with the gneiss is concealed, but 
at the falls, a short distance higher up the river, the gneiss 
seems to be suddenly turned frmn its general course, and 
exhibits a repetition of sharp twists and corrugations, as if 
near the seat of son1e violent disturbance. 

A black rock, of very similar charactcr and appearance, was 
met with on several parts of the Petewahwch. It "\Yas usually 
associated with a very fine-grained brick-red ferruginous rock, 
composed chiefly offeldspar and quartz, which in some parts had 

·the aspect of an obscure hornbleudic gneiss, and in others that of 
a fine-grained syeuitc; and the gneiss in its vicinity, whcn the 
stratification conld be distinctly macle out, being always shat
tered and dislocated, I was disposed to consider the red rock 

intrusive. 
This red rock was seen at intervals on the Petewahweh, 

fron1 Cedar Lake clown to the mouth of the river, frequently 
forming bold vertical cliff..", which, in one instance, rose per
penc1icularly from the river to the height of 250 feet. The 
rock has a conchoïdal fracture, and is usually intersectecl by 
small greemsh colored veins, supposcd to be chlorite, whieh 
also penetrate the adjacent gnei ", The black hornblende rock 
is u ually very pyritiferous, and the a. sociated red masse are 
frequently high1y ferruginous, at times giving a bright reel 
color to the soil on the surface. \Vhere the gneiss comes 
in contact with the red rock, it often so ncarly resemblcs the 
adjoining 1nass that it can only be distingui hed from it by 
closely observing the continuity of the parallel arrangement 
of the mineral layer~', which cea"" at the jnnctiou. This 
was especially ob~erved at the lower end of Ccdar Lake, 
where the probability of the ma "S being intrusive first sug-

gested i tself. 
At the northern sweep ta ken by the Ti ver below Lake Travers, 

a portion of the gueiss is clark green, and appears to contaiu 
epidote, while other portion are clark grey, with many di -
seminated red garnets. The fine-grained and snppm~ecl in
trusive red rock is in clo e proximity with both these varieties, 
being seen in the river, both above and below where they 
occur, but whether interstratified with, or intersecting the 
gneiss, was not satisfactorily ascertained. 
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A garnetiferou (J'ne1 ~ ha. u._ually been found in clo~e 
proximity to the alcareou portion of the erie~, with which 
many Inineral ~ of great importance are frequently a, o ·iated, 
and a~ the e calcareou · portion afiùr l the r adie ·t mean· for 
tracing out the intricate fold ~ and contortion" which the.::;e rock 
have ·u~tained, a dilio-~nt arch for the lime tone · wa made 
on many partN of the Iu"koka and Petewahw >h, but with
out "'ucce ... ."'. I have beard, however, in e my vi it, that ~ome 
of the rock ha' been hurnt for lime on the north .:;ide of Cedar 
Lak ~, but whether from boulders or a ma ·· in situ, eems 
un certain. 

The general ::::trik of the rock comprehended in the fir. t 
"' rion of the exploration-that i:::: on the l.Iu~koka-is n arly 
.... T.E. and .W., and the prevailing dip i outh-ea_terly; but 
there are numerou (J're at undulatioiL. indep ndent of min or 
fold · and intricate contortion"', which are in orne degree 
corr~ pond:ipgly indicated by the . everaJ great turn: of the 
main trearns. Ou the Pete\Yah·weh, however, the rock'"' are 
o ~enerally affected by dic;location and di turbauce, e.pecially 

below Cedar Lake, that th attitude displayed by the trati
fi d portion: i not to be much relied on, except for short 
di:tance..,. 

In the valley of the Bonne-chèTe, cry talline lime;-tone is 
e.·t 1riv ly di playe J, a o iated \ ith gnei , mica .Jate, and 
hornblende ·Iate. The general ·trike of the rock on the lo\ver 
part of the river vari • from ... ..-. 41° E. to ... T. 35° \V., the dip 
bring a terly; but, at the • ond chute, whm·e th re i evidence 
of zreat di turbance, the o-eu rai run turn n arly ea t and we t. 
In the rear of the villa~e of Renfrew·, a little ou th from Hurd's 

r ek, a ridg of gnei , where the tratification i di:tinctly 
d veloped, how~ a dip ... T. 12° E. <30°. Thi. dip would 
carry the t-TJ.Wi. belo,v a ridae of crystalline lime 'tone, \V hi ch 
ri ~ immediately north of the villa~ , and appear to ·trike 
for the econd chut , \ here the bed of the river i cry taUine 
lim tone. 

On the oppo ite ide of the v lley, about one mile back 
from the river, the rinna le Hill ri , to the heio-ht of 356 
fe t above the upper part of the chute. The ide and top 
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of this hill exhibit alternations of gneiss and hornblende slate, 
with sorne beds of crystalline limestone, running nearly due 
east and west with a southerly slope, at a very high angle, 
son1etimes attaiuing ninety degrees. About half--vvay between 
the second and third chutes, where a section is expo ed of 
gneiss with crystalline limestone at the base, the strike is at 
right angles to the course of the river, the clip being E. <40° ; 
but at the third chute, a ridge of crystalliue limestone occurs 
on the north side, 1·anging nearly east and west. 

Above the third chute, the exposures are of the olùer 
series of rocks, and consist of gneiss, until reaching l\Iud 
Lake, where a ridge of crystalline limestone again appears 
on tbe north side, about 200 yards back from the lake, 
running east and west; but the country crossed to the 
south of l\Iud Lake, between it and Clear Lake, although 
in great part concealed, exhibits gnei s wherever the rock 
con1es to the surface. The north-east side, and the islands at 
the east end of Clear Lake, are all of gneiss. 

Crystalline limestone was observed to extend along the ca t
ern shore of Golden Lake, associated with coar ely crystalline 
beds or ma. ses of fiesh-red feldspathic rock, and a 1nixture be
co ming dark green from the presence of pyroxene in very large 
quautity, with scapolite, graphite, and nlica di seminated. The 
run of the ri dg es on the north side of the lake is about N .N .E. 
and S.S.W., but to the southward and ncar the eastern end, 
the strata appear to bend round and clip S.S.E. <10° to 12°. 
The hills which rise over the north side of the lake and form 
the peninsula which nearly divides it, are gneiss. 

Gneiss occlus in bluffs and ridgcs on the river, above 
Golden Lake and at Round Lake, at the latter sho,ving a dip 
from north-east to north. Running parallel with these ridges, 
and apparently in the stratification, are masses of an aggregate 
of coarsely crystalline feldspar with quartz, which, with the 
adjacent gneiss, are eut by veins of similar character, holding 
grains and small isolated patches of marrnetic iron ore. 

Crystalline lime tone is quarried at Renfrew, and is u cd for 
building purposes, and for burning into lime. Although rather 
too coarsely crystalline to be used as an ornamental mm·ble, 
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it is sufficiently compact to dress well, and make a handsome 
and substantial building stone ; it is likewise said to yield 
an excellent quality of very white lune when burnt. Portions 
of the limestone are of a flesh-red colour, which was ob
served 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 
Kamani kaik, the exposures observed were all gneiss, frequently 
eut by large felùspathic veins, which in sorne instances, 
especially at the latter locality, were characterised by holding 
numerous small isolateù masses of magnetic iron ore. Rcach
ing the valley of the Shawashkong, the crystalline limestones 
are again lm·gely displayed. The valley of that stream seems 
to nm almost exactly along the strike of the rocks, many of 
the abrupt turns apparently conforming to the contortions and 
twists in the strata, until arriving at the south-west angle of 
the Great Bend, above which it crosses the measures in its 
north westerly course, towards Kaijick :1\fanitou Lake, exposing 
alternations of gneiss and crystalline lin1e tone all the way. 

Ou Kaijick :i\Ianitou Lake, and the country beyond, all the 
rock exposures observed were gneiss, and no limestone wa seen 
thronghout the remainder of the route, till reaching the J\Iud
turtle Lakes, north of Balsam Lake, where it had been 
found the previous season. 

The crystalline limestones on the Shawashkong resemb]e 
in all respects those described in former Reports as seen in 
other parts of the country. The prevailing color is white, 
or white mixed with grey; but there are also beds of a deep 
dull blue color, some ofyellowish-white tinged with a flesh-red 
hue, and others having a whitish hue with a great admixture 
of clark green. Small spangles of plumbago are almost in
variably found disseminated through all the varieties, but 
more especially in the white and grey col01·ed portions, and 
pyroxene, scapolite, tourmaline, sphene, black and white mica, 
and iron pyrite , are very generally dis eminated. The blue 
beds were only ob erved at two places on the river, the first 
being near the north-west angle of the Great Bond, while the 
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second was about the middle part of it, at a set of falls 
and rapids. In each case these bands were underlaid by 
a very micaceous dark grey gneiss, and overlaid by white 
crystalline limestone. Where the rock is tinged with flcsh
red it is probably magnesian like that of the Bonne-chère, while 
the green portions owe thei.r color to the presence of 
pyroxene, of which mineral so1ne of th beds are almost 
entirely composed. The latter two varieties were chiefly 
observeà near the base of a section, at a short distance below 
the outlet of Kajick Manitou Lake. 

Fossiliferous Formations. 

In the valley of the Bonne-chère, there are three detached 
outlying patches of Lower Silurian strata, each of which lies 
longituàinally with the couTse of the river. The first met 
with, and lowest in the valley, is almost entirely on the south 
side of the river, extending from the neighbourhood of 
Moore's Creek to the head of the third chute; the grcatest 
breadth of this outlier is about a n1ile and a-half, the southern 
boundary being marked by the valley of !Ioore's Creek on the 
one hand, and partly by another snmll strean1, falling in above 
the thirù chute, on the other. The fossils and general chamc
teristics of the rock exposures here indicate strata between the 
Calciferous and Trenton formations, the latter inclusive. A 
section, measured at the third chute, exhibits the following 
beds in the ascending order :-

ft. in. 
Red and green shales, with an arenaceous band interstratified, about 

one foot thick, weathering bright yellow; a few bilobated forms, 
supposed to be fucoids are met with ............................ 10 

Concealed for about .............................................. 20 0 
Green calcareous shale, dip N. 37°, E. <J30 . . . • . . • . . . . . . . . . . . . . . . . . 1 0 
Pale green arenaceous limestone in thin beds. . . . . . . . . . . . . . . . . . . . . . . . 0 
Dark grey, very bituminous limestone in irregular beds, separated by 

thin pellicles of bituminous shale ............................. . 
Grey bituminous nodular beds of limestone, in thin irregular layers, 

passing into a compact bed of grey arenaceous yellow-weathering 
limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Dark grey limestone, in a strong bed, bearing sorne resemblance to water-
lime, and holding crystals of calcspar . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

The same rock, but darker in color, with beds weathering yellow . . . . . . 6 

40 0 
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The strata are then affected by a dislocation running N. 
62° W., and S. 620 E. 

The section being continued beyond the fault, is as fol
lows :-

ft. in. 
Blackish and green argillaceous shale, dip N. 39°, E. <130 ............ 17 o 
Pale greenish arenaceous limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 9 
Blaekish or dark brown, very bituminous argillaceous shaly limestone . . 1 4 
Dark brown or blackish bituminons shale . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 9 
Dark brown earthy bituminous limestone, weathering yellow ......... . 
Drab and dark blue limestone, with crystals of calcspar, in a compact 

bed ........................................................ . 
Dark grey nodular shaly lirnestone ................................ . 
Black and dark brown bituminous shale ............................ . 
Green shale ....................................................• 
Greenish and drab colored shaly limestone, partially a whetstone bed .. . 
Yellow arenaceous limestone ..................................... . 
Dark grey arenaceous limestone ................................... . 
Dark grey compact arenaceous limestone, in thin beds ............. . 
Blackish bituminons limestone, in sorne parts shaly .................. . 
Green arenaceous limestone ...................................... . 
Greenish shaly limestone ........................................ . 
Blackish grey silicious limestone, compact and hard, holding Cythere .. . 
Thin-bedded shaly limestone, with obscure organic remains, casts of 

Cythere •................................•....•......••.•..•• 
Bluisb-grey compact silicious limestone, holding small patches of calc-

spar, and presenting fucoids on weathered surfaces ............. . 

10 

0 
2 
0 

2 3 
1 6 
1 2 

2 
8 

2 0 
0 6 
1 0 
0 6 

6 

6 

40 7 

At the falls, a little below where the above section was 
mcasured, there is a vertical exposure, displaying the follow
ing beds, in ascending order :-

ft. in. 
Greenish shaly limestone, with shale at the top . . . . . . . . . . . . . . . . . . . . . . 4 0 
Drab coloreù, fine-grained, slightly arenaceous Iimestone, weathering yel-

low ; it has a conchoïdal fracture, and is supposed to be a whetstone 
bed......................................................... 6 8 

A yellow-weathering arenaceous limestone, with many cavities holding 
dog-tooth spar. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 7 

Pale grey, yellow-weathering arenaceous limestone, divided into beds 
of from G inches to 1 foot.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 0 

Grey compact limestone, holding numerous fossils, mostly obscure, 
among which are orthoceratites and sorne turbinated shells........ 2 6 

Sbaly limestone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . • o 8 
Beds of grey limestone, alterna ting with green shale. . . . . . • . • . • . . . . . . 4 0 

28 5 
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The fossiliferous rocks, which spread over the larger por
tion 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 centre, 
on the twenty-fifth lot of the fifth range of Admaston. 

The second ou tl ying patch is first exposed on ascending the 
river about thrce-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
stratified, and partings of green and yellowish shale ; sorne 
surfaces have faint impressions of fucoids. A fault, running 
obliquely to the river, brings down a bed of arenaceous 
limestone, resembling the whetstone rock in the upper part of 
the section at the third chute, and red and green shales come 
up from below it, further up the stream. The strata are 
affected in several places by small dislocations, and at one 
place a bar of igneous or altered rock-probably a portion of 
the Laurentian formation-runs across the river, bearing N. 

65° W., and S. 55° E. 
In the valley of a brook, about one mile above the district 

line, red and green shales are exposed, with black shales over
lying them, over which are beds of limestone, of the Chazy 
formation. Lilnestones of that age are exposed on the river, 
from above the brook up to the fourth chute, where the 
following section occurs, in ascending order :-

ft. in. 

1. Blackish-grey bituminons limestone, a solid bed . . . . . . . . . . . . . . . . . 0 6 
2. Dark grey limestone, in irregular beds; it is very bituminons, and 

holds numerous small fossils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 

3. Greenish-grey calcareous shale, with sorne thin bands of dark grey 
limestone . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

4. Black bituminons limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 
5. Dark grey nodular bituminous limestone and shaJe, in irregular 

beds .......•............................................... 

6. Similar rock, with a strong compact bed in the middle; the upper 
surface shows Columnaria alveolata . • . . . . . . • . . . . . • . . • . . . . . . . . . 2 6 

'1. Nodular bituminons limestone and shale ........ , ..... , . . . . . . . . . 0 6 
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ft. in. 8. Grey bituminons limestone, in a strong bed, with numerous large 
orthoceratites • • . . • • . . • . . . • . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 3 

9. Dark grey, slightly shaly limestone, portions of which are of a very 
fine texture ....•....•.......•.•.....•...................... 

10. Blackish-grey, very compact limestone, in one solid strong bed ..... 
11. Dark grey shale, with irregular thin beds of limestone con

taining numerous fossils, among which are fragments of trilo-
bites and Cythere •..•••••••••.••....•.•••••.•..•..••....••.• 

12. Pale grey granular limestone, with Columnaria alveolata and small 
spiral shells . . . . . . . . . . . • . . • . . . • . . . • ••.........••..........• 

13. Shaly nodular limestone ......•..........•..•.....•.....•.... 
14. Compact drab colored limestone, with many corals on weathered 

surfaces ..........•.....•..•....•...........•............... 
15, Thin-bedded shaly limestone, with partings of shale; there are 

large corals at the base, and encrinites on the upper surface ....•. 
16. Grey thin-bedded Iimestone weathering black, with fossils, chiefiy 

encrinites, .lltrypa, Leptœna, small corals and Orthoceras. . ..•.•.• 
17. Thin irrcgular beds of blackish-grey limestone ........•.......... 
18. Grey bituminons limestone, in strong beds, with Columnaria olveolata, 

and other corals, and large sized stems of encrinites ..•..... 
19. Grey encrinal limestone, with Columnaria alveolata and other 

7 
0 8 

5 0 

2 4 
0 

3 6 

1 6 

6 
3 2 

3 3 

corals ; the lower beds are not weil exposed ................... . 
20. Whitish-grey, coarse-grained Iimestone, with numerous c01·als, 0 

and a large convoluted shell ......•....•.......•..•.......... 
5 0 

46 2 

Still higher beds were observed a little distance. from the 
head of the chute, holding Columnœria alveolata and other 
corals, and the same large-sized convoluted sheii. 

The third and highest outlying patch continues from the foot 
of J essup's Rapids, about three miles ab ove the fourth chute, 
to the head of the Egansville Rapids. The breadth does not 
appear anywhere to be over three-quarters of a mile, and is 
sometimes less. 1Iost of the area exhibits fossils of the Black 
River and Trenton formations, but above J essup's farm, at the 
lower end of the Egansviiie Rapids, where the strata are 
aifected by a succession of small dislocations, lower measures 
are brought up, including a bed of yellow-weathering arena
ceous limestone, resembling the whetstone rock of the Chazy. 
In the lower pa1i of this bed occasional vmiical cylindrical 
forms, resembling Scolithus linearis, were observed. 

G 
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Below J essup's farm, fossils of the Trenton formation were 
found in great profusion, and one bed was characterized by 
holding nodules and large angular fragn1ents of black chert. 
At the upper end of the Egansville Rapids, Leptœna sericea, 
Chœtites lycoperdon, and Lingula were very abundant, with 
other fossils of the Trenton formation. 

Portions of the fossiliferous formations were also observed 
on the south side and at the western end of Clear Lake, all of 
which contained fossils of the Trenton age ; but the area over 
which these n1ay spread has still to be ascertained. 

Drift. 

Large portions of the valley of each of the ri vers are covered 
by superficial deposits of clay or sand, and as the latter 
usually occupies the surface and higher grounds, it spreads 
occasionally over very extensive areas. 

Stratified clays were found on the 1\iuskoka, between the 
Lake of Bays and Ox-tongue Lake, at the height 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 fine yellow 
or greyish sand. At one place, the beds are tilted, shewing a 
westerly dip of about eight degrees, in which they exhibit slight 
wrinkles or corrugations. 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 
oveTlies the ela y, and spreads far and wide over the more 
level parts, generally forming the bank of the Tiver, where 
not occupied by hard rock. On the Petewahweh, especially 
below Cedar Lake, the whole of the level parts are covered 
with sand, which in sorne places must be of great thickness. 

The banks of the Bonne-chère display a great accumula
tion of clay at many parts below the fourth chute, sorne
times exposing a vertical thickness of from seventy to 
eighty feet. N ear the mou th of that 1·iver, below the 
first chute, where the clays form the right bank, and are 
upwards of fifty feet high, they are chiefly of a pale 
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bluish-drab colour and are calcareous, while other clays 
found higher up the stream, a1·e of a yeiiowish-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 overlaid 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 Lauren tian series. 

Sand is extensively distributed over the plains of the Bonne
chère, and over a large portion of the area between it and the 
valley of the l\Iadawaska. 1\Iost of the valley of the Little 
J\fadawa~ka is covered with sand on either side, and the 
country between its head waters and Lake Kamani kaik is one 
continuons sandy plain. Near the summit level, on the por
tage 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 cal
careous rocks of the Silurian and Laurentian formations, it 
was supposed probable that it might indicate the presence of 
lime _ tone beneath. 

No organic remains whatever were detected characteris
ing the e drift deposits, and consequently there is no direct 
evidence whether their origin should be attributed to the 
.action of salt or fresh water. 

I have the honour to be, 
Sir, 

Y our most obedient servant, 

ALEX. MURRAY, 
.dssistant Provincial Geologist. 





REPORT 
FOR THE YEAR 1854, 

01' 

.ALEX. MURRAY, EsQ., ASSISTANT PROVINCIAL GEOLOGIST, 

ADDRESSED TO 

WILLIAM E. LOGAN, EsQ., PROVINCIAL GEOLOGIST. 

MONTREAL, 11th June, 1855. SIR, 

During the summer and autumn of 1854, I was employed, as you were pleased to direct, in making further exploratory examina ti ons of the main topographical and geological features of the country lying between Lake Huron and the Ottawa River, in continuation of the surveys of the previous year. The portions thus examined and surveyed are the valley of the l\ieganatawan Ri er and part of the coast of Lake Nipissing, with several of their more important tributary streams and adj oining lakes. The measurements and bearings were effected by the same process as on former occasions, while to insure the greater accuracy, a continuai check was kept on the work by triangulation, when such could be conveniently canied 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. 
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GEOGRAPHICAL DESCRIPTIO .... • 

The Meganatawan River. 

The entrance from Lake Huron to the e tuary at the mou th 

of the hleganatawan, repre ented in Bayfield's chart as the 

Byng Inlet, is in lat. 45° 45' 48" . and long. 80° 40' W. This 

e tuary extends nearly due ea t about six mile , v.rith a breadth 

varying from five to twenty chains or up\vard ; at the end of 

the di tance it suùdenly contract to about two chains, and a 

tolerably rapid current i perceptible. Above the part where 

the Tiver proper join the e tuary, the general coure up,vards 

is very nearly due ea t for about twenty-two mile , in which 

it make a few southerly weep , and thus reaches a lake of 

con"iderable size, called for di tinction Wahwa ke h, or 

Deer Lake. Between the e tuary and Wahwa·ke·h Lake 

there are nun1erou" faU and rapid , alterna ting with rea ch es 

of till \Yater, son1etimes expanding into malllake . The rise 

on the river as far as W ahwa ke h Lake is about 137 feet, 

making this lake 715 feet above the sea. Within the fict 

southerly weep and about ix mile and a-half aboYe the 

e tuary, the river i plit into two branche , which reunite 

about nine miles higher up, but a the northern branch was 

the one follo\ved through, the southern one is indicated on 

the map only at the junction . 

1V uh\va ke~h Lake stretches due south from the general 

cour-e of the tream for about four miles, but con tract" 

abou the middle of that di tance int a narrow trait, only a 

few chain in width at orne part"; o that there are two open 

expan~ion , of about equal ize. The main river flow" into 

the lake at it"' north-ea tern extremi y, and the coure aboYe 

the junction is about E.S.E., for about ix mile , to Iaple 

I land, where there is a ucce"· ion of mali lake e.·pan-ion"; it 

then become"' almo t due ea t for about four mile , and turn 

. E. by E. for three mile"' more, reaching a long narrow 

crooked lake, called Aumick, or Beaver Lake, from the pre-

ence of beaver in the neighbom·hood. Between \Yah-

wa ke ·h and Aumick Lake there are numero us full" and 

violent rapid , and the elevation of Aumick aboye Lnke 
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Huron i 320 fe et, or 9 fe et ab ove the ea. Ab ove Aumick Lak , he river become'"' very inuou , making hort rcache to the northward, alternating with long one l ointinrr on the averarre about S.E.; with many minor turn and elbow~ in the narrow and the till part", the averarre of the whole \vould rrive a haight cour"e nearly E .. E. for twentytwo mile:::, to a turn on the main river at it" mo t outherly part; thi wa found to be in latitude 4: 0 32' 40", where the till water bad rcached the elevation of 10 4 feet above the level of the .,ea. 
From thi point the river turn about J?.~ .E., and, with the exception of minor benù~, which in ome part are numerou , it 1naintailr that coure nearly for about "'ix mile . At the end of thi di tance it reache a maU round lake, (.nd here we terminated the mea urement, finding it impo~ ·ible to a ·ccnd in canoe. , beyond a hort di ~tance, by an y of the variou tl·eam which empty into it. The elevation of the mface of thi lake, calleù Wahzuzke Lake, wa calculated to be 1097 fe et ab ove the se a. The main bran ch ab ove W ahzuzke Lake faU in on the north side, and it cour e, a ü r a wc \vere able to follow it (\vhich wa chiefiy done on foot), point upwards in a N.E. direction; it probably keep. nearly on that cour.:e toit . ource, which i uppo-·ecl to be within a short di~ tance of the head water of the Petewahweh, a hewn on Bouchette' general map, taken from Ir. \Yïlliam Hawkin ' exploration of 1 37. From two to tru·ee mile ab ove W ahzuzke Lak , the river wa found to be till anù dcep, exceedingly rpm ·ne anù frequently blocked up at the tur by drift timber; but beyond that di tance it became rapid, and wa often impeded by beaver work and drift wood. At the end of about fom· or five mile , the valley contract into a narrow precipitou gorge, anù the river, which ha dwindled to an in ümificant brook, i broken by a ucce:::~ion of faU . The mouth of the main ream, on Wahzuzk Lake, \vhere om· mea urement cea-ed, i in lat. 45° 3-' 20" 1:T., lonO'. 79° 13' 40" \V. 

The following i a tabular an-angement of the level of the Meganatawan river above the ea :-
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Levels o; the Meganatawan Rù:er. 

Total Reight 
])istance. Rise. ])istance. above the Sea. 

MHes. Feet. Miles. Feet. 
578·00 Lake Huron. 

Height of Lake Huron .•.....• 
Rise in the estuary of the river, 

where the current is very 
slight, estimated at 0.05 
foot per mile, ..•........• 

-- in the river to the first 
small lake, viz :-

Rapids, •.....•• 1·80 
Fall, ....•.....•. 6·65 
Fall, ..••••••.. 5·26 
Fall1 .......... 15·50 
Intermediate cur-
rent, estimated at 
0·50 ftp mile, say 2·00 

-- in the small lake, and 
above it to the junction of 
the south branch, or fork1 
the current being scarcely 
perceptible, estimated at 

6 0·30 

4~ 31·21 lOi 

0·05 foot permile........ 2 0·10 
-- above the fork, where the 

current becomes strong, to 
the foot of a set of rapids 
and falls .. .. .. .. .. .. . .. i 0·80 

-- in a set of violent rapids 
and falls, from smooth 
water below to smooth 
water above, .••........• 

--from the still water above 
the rapids and falls, to the 
still water below Island 
Lake, viz :-

Fall, ....••••••• 2·40 
Fall, .......... 'T·'T2 
Fall, .•...•.... 10·60 
Intermediate cur
rent, estimated at 
0·50 foot per mile, 0·75 

--on the surface ofthe smooth 
water which cxpands into 
Island Lake, to the junc-
tion of the main stream at 

li 44·81 

the head of the lake, esti
matedat0·05footpermile1 1! 0·07 17i 

609·51 Small Lake. 

676·76 Island Lake. 
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Total Height 
IJistance, Rise. IJistance. above the Sea. 

Rise above Island Lake to the 
Miles. Feet. Miles. Feet. 

upper fork, viz :-
Rapid, ......... 2·00 
Fall, .•....•... 7·59 
Intermediate cur-
rent, estimated at 
0·40 footper mile, 1·60 

-- on the open expanse of the 
river above the upper fork, 
the curren t being very 
slight, estimated at 0·06 

4 11·19 

foot per mile, • • • • • . • . . • • 3} 0·21 
--in three rapids, from 

smooth water at the foot of 
the lowest to smooth water 
at the head of the highest, • 
viz:-

lst rapid, . . . . • • 3·64 
2d rapid, .•.••. 20·56 
3d rapid, ...•.• 2·00 

above the three rapids to 
the outlet of Lake Wah-
waskesh, estimated at 0·30 
foot per mile, • . . . . . • . . . . li 0·45 28! 

-- on the surface of W ahwas
kcsh Lake, to the foot of 
the first fall above the 
lake, estimated at 0·05 ft. 
pcr mile,................ 4 0·20 

-- from smooth water below 
to smooth water above the 
fall, • • . . . . . . . . . . . . . . . . • 10·06 

-- from smooth above the 
fall, to still water below 
Maple Island, viz ,-

Fall, ......•... 34·20 
Rapid, . . . . . . . . . I·OO 
Falls and rapid, 21·08 
Rapids, .....•.• 5·42 
Intermediate cur-
rent, estimated at 
0·50 foot per mile, 2·75 

714·81 Wahwaskesh 
Lake. 

'789·52 Maple Island. 
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Total Beight 
Distance. Rise. Distance. G.bove the Sea. 

Rise from still water below 
Maple Island, to the foot 
of a succession of falls 
and rapids, viz :-

Four small rapids 10·71 
Rapids, •....... 13·09 
Falls, .......... 10·71 
Intermediate cur-
rent, estimated at 
0·50 foot permile, 2·50 

-- from smooth water below a 
succession of falls and 
rapids, to smooth water at 
their head, with short in
tervals of smooth water 
between, .........•....• 

--from smooth water above 
the last rapids to smooth 
water above the falls, at 
the lower end of Aumick 
Lake, viz :-

Rapid, ......... 0·'10 
Falls, .........• 20·39 
Intermediate cur-
rent, estimated at 
0·40 foot per mile, o· '10 

-- on the surface of Aumick 
Lake, from the head of the 
falls to the entrance of 
the main stream, estimated 
at 0·05 foot per mile, .•.• 

--from Aumick Lake to the 
junction of Distress River, 
viz :-

Fall, .•.•••.•.• 10·60 
Current below & 
above the fall, 
estimated at 0.35 
foot per mile, say 0·9'1 

--from the mouth of Distress 
River to the entrance of 
the main stream into the 
Shesheep Lake, the current 

Miles. Feet. :M:ile.3. Feet. 

5 37·01 

li ~n·79 46 898·27 .Aumick Lake. 

5i 0·28 

being very slight1 • • • • • • • • 5~ 0·27 60 910·39 Shesheep Lake 
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Total Heigh6 
Distance. Rise. Distance. above the Sea.. 

Rise from Shesheep Lake to 
the j unction of a large 
tributary from the nortb

7 

including a set of falls and 
rapids about balf-a-mile 
below the tributary, viz :-

Falls and rapids, 26·'73 
Current below 
and above, esti
mated at 0·50 ft. 
per mile, say .... 6·00 

-- from the mouth of the tri
butary, to the outlet of 
Doe Lake, viz :-

Rapids, .....•.. 4·00 
Rapids, ..•..... 3·16 
Intermediate cur-
rent7 estimated at 
0·50 foot per mile, 2·87 

-- from the outlet of Doe 
Lake to the foot of a set of 
falls and rapids, viz :-

1st rapid, . . • • • . 3·60 
2d rapid7 .•.... 20·10 
Intermediate cur-
rent, estimated at 
0·50 foot per mile, 2·37 

-- from the smooth water 
below to the smooth water 
above a set of violent 
rapids and falls, ....•...• 

-- from the smooth water 
above the last rapids to 
the exit of a suite of small 
lakes, viz. :-

Rapids, ......... 16·89 
Current, above 
and below, esti
mated at 0·50 foot 
per mile, ........ 2·25 

1\Iiles. Feet. Miles. Feet. 

5l 10·03 781 953·15 Doe Lake. 

4i 26·0'7 

85·2'7 

4! 19·14 881 1083·63 Smalllake. 
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Total Height 
Distance. Rise. Distance. above the Sea. 

Rîse from exit of suite of small 
lakes, to the outlet of 
Wahzuzke Lake, viz :-

1st rapid, .....•• 2·00 
2d rapid, .••.•.. 8·89 
Intermediate cur-
rent, estimated at 
0·42 ft. p.mile, say 2·75 

-on the surface ofWahzuzke 
Lake to the entranee of the 
main stream, estimated at 

Miles. Feet. Miles. Feet. 

61 13·64 

0·05 foot per mile, • • . • • • 1! 0·0'7 96! 1097·34 WahzuzkeLake 

The tributaries of the Maganatawan are very numerous ; 
several of them are of considerable size and importance, and 
are used by the Indians as routes of communication to various . 
parts of the interior. Those that we ascended are severally 
marked on the map as the Little Falls River, the 
N eighick, the Distress, and the Doe Ri vers. The Little 
Falls River joins the main stream on the north side, about 
one mile below J\1:aple Island. The upward course of the 
stream is nearly due north for about a mile, in which dis
tance 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 cornes in on the north side, and was 
followed on an almost due north course for about a mile 
and three-quarters further; we here reached the latitude 45° 
44' 19".8 N., and stopped at another set of falls. 

The N eighick falls into the main river on the south si de of 
Aumick Lake, near its western end, flowing with a gentle 
currant through a marsh, for about thirty chains; above this 
it opens into a beautifullake, bounded on all sides by lofty 
and picturesque hills, indented by deep marshy hays, and dot
ted here and there with small rocky islands. At the southern 
end of the lake, the stream cornes in, after having flowed 
sluggishly through a vast marsh, bounded on each side by 
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hills. It was followed in an upward course S.S.W. for about three mile , all through marh, but at that di tance the valley becomes narrow, being not much more than ten or twelve chains wide, and the stream a little farther up begins to show sorne rapidity. But at this part we found our elves obliged to turn back, in con equence of the impediments in the river. From the numerous remains of hunting and fi hing apparatus ob ervcd on this stream, it appeared evident that it is much frequented by the Indians ; from its po ition it must be one of the principal waters followed from Sahwanegah River, where a tribe is ettled, to the trapping grounds in the interior, and to Lake Nipi~ ing. 
The Distress River joins 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 She heep Lake. For many miles of its course it flows luggishly through n1ar h or swamp, in a wide open valley, with low pine-clad hills on either side. The general bearing upwards i from N. by E. to N .N .E. for about even miles in a traight line, reaching the latitude 45° 44' 39" N.; here it becomes rapid, and, at the time of our vi it, was no further acce ible for the canoes. During the fre hets of pring, the tream is used as a communication to and from Lake Nipi ing ; the stream which forms the continuation of the route on the northern ide of the water- hed flows into the French River, a short di tance below the falls of the Chaudièr . 

Doe Lake is connected with the main river by a rapid stream, only about thirty chains long, which joins on the south ide, at a considerable elbow! in lat. 45° 34' 6" N., long. 79° 27' W. nearly. The lake is divided into two open expansion , connected by a nalTOW hait running transver ely to the general cour e upwards; this is a little we~t of outh, and the entire length in a traight line, is a little over five miles. The continuation of the principal tream cornes in at the south-we tern extremity of the lake, and its upward course is a little outh of west for from two to three miles in a straight line. In thi distance it flows through an immense marh, and then bending to the southward, it becornes rapid, and is occasionally broken by falls. 
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Like othm part" of the country where rock" of the Lauren

tian age occup:r the mface, the region of the nl:eganatawan and 

't tributarie" contain much barren and rocky land not likely 

to become of any great agricultural importance ; but there are 

neyerthele"" man~r and e~den iYe tract , where the indiO'enou" 

growth be peal-s a fertile soil, and the contour of the ground 

offcrs no .,eriou impeiliment to culture and imprm-ement. 

Pine, both red and white, abound" almost eYerywhere; and 

the facilitie for the apr lica ion of water-power to machinery 

are in mo .. t pmi" ample. The entTance to the estuary from 

Lal-e Hlu·on, indicate" only the mo t dreary t rility, but on 

a cending a few nlile patche of good land are olLervable, 

bearing mar. le, lm and other hard-wood tree .. , with a "'prink

ling of good-~iz d pine. 

Between the e.::tuary and W ahwa .. ke~h Lake, flat" of good 

hard-wood land occlu· in many parL, and they were r~pe

cially obseryeJ on the great i~land fonned y the .. plitting 

of the river into the hvo hannel which haYe be n men

tioned. ~,.;Ou th of i\faple I.::land al "O. much of the ..,oil ap

pear" to be produ tiv . H the north-we~t end of À umi k 

Lake, there Î" an e.·ten8ive growth of maple mixed with 

other hard-\ ooù tr e" and g od-:::iz d pine and t thi ~ locality 

the Indian annually re"ort to make their "'upplv of maple 

sugar; but the b "t tract of all~ "'o far a we bad an oppor

tunity of judging, i on the Doe River from tln·ee to four 

mile" above D e Lak , where th land Î" tolernbl.- level, 

nd nearly all clothed with hard-wood. Thi" hard-wood 

country ap11eared to me e.·tend northward. nearlv all the 

way to the main rh- r ; but over the J)uthem expansion of 

Doe LL ke th hill are le -ated and abrup , and con~equently 

le"" ac e~ c.i le than he re"t of the aren for the puq1o:::e.:; of 

cultinltion. 
Tract" of hard-wood h nd extend still high r up the main 

stream than Doe River. and mapl groye" w re by no mean: 

une mmon ...,o far a~ we follow d it c tuse. ~ oYe \Yah

zuzke LL ke, th re Ï" a ..,UO'< r bu~h, whi h a pp ar" to have 

be n long a re ort of the Indian .. , for the d uble purpose of 

trapping during the wint r month~, and Inaking a "upply of 

sugar to rehun wi h to theil· home in the pring. 
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The grea te~ t drawback to the settlement of the J._ Icganata wan i it~ natural inacce~ ibility, and in thi re pect it contra ts very unfavorably with the niu::koka de~cribed in last ycar's Re1)ort. After leaving the e~tuary the river i frequently broken by long furiou rapid , which at certain ea on are far too ..,hallow to admit of being '"'afely Tun do'Y\rnward , and this nece arily involye long, tediou and often difficult pmiage~, both a cending and descending. The In. koka, on the other hand, ri~e~ by a repetition of heavy vc1iical or ncarly ve1iical fall ~,"~hi ch are ca ~il y obviated by pmi age not often exceeding a few chain~. A in the carly tage of ..,ettlcment the cour.:e of the river i the route that would naturally be re-orted to for intercommunication, it i to be feared tha ..,uch seriou ob tac le will and grea l:T in the way of the improvem nt that rouch of the country in the valley of the 1\Ieganatawan i u ceptible of recei\Ting. 
Among the wild animal belonging to the region, deer appear to be in great abundance; while bear~, bcaver~, otter and other mailer animal hunted for theil· fur are '"' ill in con iderable quanti y. The water abound in fi h of variou pecie ; brook or . peckled trout, black and yellow ba::: , pickerel or I ike, are to be found at one part or another, but the fir.::t of the~e appear to be peculiar to the higher pmiion of the main river and it tributarie . 

Lake ~ipissing. 
The urvcy of Lake Tipi ing wa commenced at the point where the mea~urement of the French River cea~ d in the autumn of 1 1:7, and wa carried along the outh co t to he east rn .·tremity of the lake, where it ·wa joined with your ...,urvcy from the fattawa of 1 45. Thence the northern coa:::t w followed to the north-we angle of the lake, where we found our.:;elve compelled to abandon fu1iher rn -urement, the ea on, at he time \Ve reached the place, b ing very far advanced, and the weather having become extremely incl rn nt. 

Longitudinally the r at body of th lake lie a nearly a po~ ible due e t and w t; he e t rn nd i open and expo~cd, 
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having only two groups of islands near the ml.ddle, while the 
western extremity is completely filled with islands, so that it 
is scarcel y pos ible 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 hays 
further east, the lake expands to the breadth of twelve miles 
or upwards, and from the heads of the principal ba ys oppo ite 
to one another, measures eighteen miles. 

The totallength of our measured distance from east to we t, 
or rather from the head of the south-ea t 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' 45" N., at the 
head of a long bay filled with islands, into which an im
portant stream falls, described hereafter ; the most northern, 
where another large tributary falls into a wiùe open bay, 
reaches lat. 46° 22' 32"N.; the eastern extremity is in longitude, 
by account, 79° 26' W.; and the western in soo 16' W., nearly. 

The principal streams crossed on our survey, which fall 
into Lake Nipissing are the Nahmanitigong, or Red Chalk 
River, the South River, the Little l\Iattawa or the Va es 
River, the Silver River, the Sturgeon River, and the stream 
falling in at the north-west angle, where we cea ed our 
measurement. The first of the e falls into the south-ea t 
bay; the next into the eastern bay; the Vases, at the east 
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-we t angle. 

The south co a t of Lake Nipis ing, at the ea tern end, is 
bold and exposed, the land rocky and barren, bem·ing chiefiy 
a scanty growth of dwarf evergreens, an1ong which there i a 
small scrubby tree, called by those familiar with the country 
bastard spruce, being the same plant which I have erroneou ly 
termed pitch pine in former Reports. This tree, in every 
instance where I have hitherto seen it, seems to elect the 
very poorest spots of soil for its growth, or to cling by its 
tough and tenacious roots to the rents and seams of the naked 
rock. 
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lw 0 reatcr part of the north and ea t coa ts is very low, de c nding to he w t r'. drre in hroad and lo\v ._,and beaches; he · helving out far into the lake, at a very . mail lope, rend r the apr roa h to the horc, e. ecial1y dmi.ng wc. terly ind , a matter of con iderahle ditfi ·ulty, even for mail bark o no ; and · the 1noutlr of the river" and brook , which are fr 1uently d p a hmt di~tanc back fr rn tbe lake, ar ome-m cro~ el b~· a br ad 1 r of quick nd, . ome t ·ouble is li ·e\VÎ e .·peri n · d in follo\vinrr the he, ·h on fo t. 'Ve t from the rrr at north b y, whe e the Silvcr River corn ii , the coa · bPcome~ more irre(rular, givinrr a d 'I ly indent ·d u lin of al rn ring harp rocky point n 1 1 w andy b y , while i la c1 and :mail rocky i l t d he l ke along the "'hore. The mo tth of he turgcon 
1 an enom1ou m· r h, and many x en ive ma he ur at he hea] · of he principal bay", thence to the we ·t.vard. 

Th r nre .... ever. l Indian habi a ion on L ke 
of\ hi ·h ar 

1.. e, 
in barrel, to the v rio trader 

hom co e purpo ely t procure them. 
H 
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of cranberries, together with furs of all kinds, and birch
baTk canoes which are acknowledged to be the very be t of 
their kind, both in build and material, is brought from Lake 
Nipissing to Lake Huron, and appears to have given to Inc1ian 
craft in that rem ote Tegion an impetus not often seen elsewhere. 
The people are for the 1nost part tolerably cleanly, healthy, 
and thriving ; and what is as good a mark as any, especially 
amongst Indians, they seen1 in general to be occupied. Their 
little huts are ticly and orderly, and have an air of comfort 
about them which I scarcely have witnessed among t Indians 

anywhere else. 
A group of islands called the 1\Ianitous, lying out near the 

middle of the lake, towards its east end, appear to contain 
so1ne good hard-wood land ; and on them, I "\vas informed, the 
Indians annually 1nake a considerable quantity of maple sugar. 
They also procure limestone frmn these islands for the purpose 
of building and making mortar. 

SugaT is manufactured also on Iron Island, which lies 
about n1id-way between Dukis' Point, one of the Indian 
settlements at the westeTn extre1nity of the great north bay, 
and the French River. On Iron Itiland there are patches of 
good soil, although much of it is considerably encumbered 

with boulders. 
The course of the Nahmanitigong or Red Chalk River, 

ascenc1ing from the south-east bay, is about S. E. by E. for 
about three miles; then pTesenting a set of falls, and making 
a shoTt southerly bend, the general direction bear upwarcls 
nearly due east, for from six to seven miles; it then turns 
southerly, and keeps a nearly due south general course for 
about twelve miles in a straight line, making numerous and 
complicated meanders in the di tance, which reaches lat. 4:5° 
56' 41" N., wheTe we stopped the exploration. 

In the ea terly bearing or lower part of the stream, there 
are niue sets of falls and rapids, giving a total ri e, including 
an allo"\vance of 0·50 foot per n1ile for eturent, of 135·07 feet 
above Lake Nipi sing; in the southerly-bearing part there 
are seventeen sets, great and small, which with the ame 
allowance for current an1ount to 292·42 feet more; placing 
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the highw·t part reached at an elevation of 427·49 feet 
above Lake Nipis ing, 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, seem
ing scarcely to diminish at ail, 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 frequ tly several miles 
apart, and bear a large proportion of hard-wood trees, mixed 
with pine. 

The following is a tabular view of the rise on the N ahma
nitigong River :-

Levels qf tlw Nahmanitigong Rù·er abQVe the Sea. 

IJistance. 

Miles. 

Total Height 
Rise. IJist. al:Jove the Sea. 

Height of Lake Nipis- Feet. Miles. Feet. 

sing, ..........• 
Rise from the junction 

with Lake ... Tipis
sing to the smooth 
water below the 
lowest fall, e~ti
mated at 0·50 foot 

permile, ....... 3·55 1·78 
-- from the mooth 

water below to 
the smooth water 

above the fall, .. 0·01 7·59 
-- in .:.mooth current 

above thefall, ... 1·40 0·'75 
-- in a rnpid from 

smooth water be
low to smooth 

water above, .... 0·'74 27·'78 
-in current esti-

mated at 0·50 ft. 

per mile, ....... 0·40 0·20 
-- in a fall from 

smooth water be
low to ~mooth 

water above, . . . . o·os 43·62 
- in current above, 

estimated at 0·50 

foot pcr mile, ...• 0·40 0·20 

64'7·00 Lake Nipissing. 
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Tota~ Height 

Distance. Rise. Dist. abo ve the Sea. 

Miles. :Peet. Miles. Feet. 

Rise in a faU from 
smooth water be-

low to smooth 
water above, .... O·ll 35·03 

--in current, es ti-

mated at 0·50 ft. 
per mile, ....... 0·51 0·26 

--in a rapid from 

smooth water be-
low to smooth 
water above, .... 0·05 2·50 

--in current es ti-
mated at 0·50 ft. 
per mile, ....... 0·30 0·18 

--in a rapid from 

smooth water be-

low to smooth 
water above, .... 0·04 1·50 

--in eurre nt es ti-

mated at 0·50 ft. 
per mile, ....... 0·40 0·20 

--in a rapid from 
smooth water be-

low to smooth • 
water above, .... 0·10 ~·58 

-- in a rapid above 
the last, from 

smootb water be-

low to smooth 
water above, .... 0·10 2·50 

--in current, es ti-
mated at 0·50 ft. 
per mile, ....... 0•24 0·13 

--in a rapid from 
smooth water be-

low to smooth 
water above, .... 0·10 2·00 

--in current, es ti-
mated at 0·50 ft. 
per mile, ....... 2·54 1·27 

1l·04 -- 135·0~ 11·04 ~82·0'7 Great Elbow. 

--in current and 

two small rapids : 
lst rapid, 0·50 

Current in 
3·65 miles, 1·83 

2nd rapid 1 
0·70 

3·69 3·03 
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~tan.ce. 

Mil~. 

Total Helght 
Rise. Dist. above tAe Sea. 

Rise in current esti
matcd at the rate 
of 0·50 foot per 

Feet. Miles. Feet. 

mile, say ....... 0·20 0·12 
-- in a rapid from 

smooth water 
below rapid to 
smooth water 
above fall: 

Rapid, .... 0·30 
Fau, ..... 27·59 

0·12 27·89 
-- in currcnt, esti

matcd at 0·50 ft. 
per mile,. . . . . . . 1·95 

- in fall and rapids 
from smooth 
water below to 
smooth water 
abovc, ......... 0·10 

--in current esti
mated at 0·50 ft. 

0·98 

22•61 

per mile, say ..• 0·7o 0·36 
--in a fall from 

smooth water 
below to smooth 
water above, .... O·OI 

--in current esti
mated at 0·50 ft. 

18·30 

permilc, ....... 2·10 1·05 
-- in falls and rapids 

from smooth 
water below to 
smooth water 

above, ......... 0·12 6·7G 

--in current esti
mated at 0·5o ft. 

8·!)9 -- 81·10 20·03 863·1 'T 

per mile, ....... 0·63 0·32 
-- in falls and rapids 

from smooth 
water bclow to 
smooth water 

above, ......... 0·50 8·91 
--in current, esti-

matcd at 0 ·50 ft. 

per mile, say .... 1·40 0·75 



Rise in a fall from 
smooth water 
below to smooth 

Distance. 

Miles. 
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Rise. 

Feet. 

water above, .... 0·40 8.81 
--in current esti-

mated at 0·50 ft. 
per mile, ....... 1·88 0·94 

--in a rapid from 
smooth water 
below to smooth 
water above, .... 0·07 1·50 

-- in current, esti-
mated at 0·50 ft. 
per mile, .....•. 0·31 0·16 

-- in falls from 
smooth water 
below to smooth 
water ab ove,. . . . 0·05 

-- in current esti-
mated at 0·50 ft. 
per mile, ....... 0·24 

-- in rapid from 
smooth water 
below to smooth 
water above, .... o·l'l 

-- in current, esti-
mated at 0·50 ft. 
per mile, ....... 0·43 

-- in fall and rapid 
from smooth 
water below to 
smooth water 
above, . . . . . . . . . 0·40 

-- in current, esti
mated at 0·50 ft. 

23•33 

012 

7·00 

0·22 

per mile, say .... 1·17 0·59 
--in a rapid from 

smooth water 
below to smooth 
water above, .... 0·04 1·00 

-- in current, esti-
mated at 0·50 ft. 
per mile, say .... 0·14 0·08 

-- in a fall from 
smooth water 
below to smooth 
water above, ..•• 0·10 8·80 

Tota~ Height 
Dist. above the Sea. 

Miles. Feet. 
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IJistance. 

:Miles. 

Total Height 
Rise. lJist. above the Sea. 

--in current, esti
mated at 0·50 ft. 

}'eet. Miles. 

per mile, ....... 2·43 1·22 
-- in succession of 

rapids and falls 
from smooth 
water below to 
smooth water 
abo>e, ......... 0·30 65·18 

-- in current above 
falls, where the 
measuremen t ter
mina tes along the 
cour'e of the 
stream, which is 
very sinuous, and 
frcquently jam
mcd with drift-
wood, .......... 4·16 2·08 

-- in succession of 
falls, from smooth 
watcr bclow to 
smooth water 
above, .....•... 0·20 36·52 

Fcct. 

-- 15·02 -- 2II·32 35·05 107·J:49 Lat. 45° 56' 41" 

North. 

The South River, which falls into the east bay by a fine 
cascade about thirty feet hiO'h, \Yas ascendcd ouly a few 
huudreù yard~. Above the falls it is still and deep, carrying 
a breadth of about a chain. 

The Vases, or Little l\Iatta,va, called o a bei11 0' the direct 
route to the brunch of the Ottawa called the ... Iattawa, wa 
a. cendeù to the fir 't pmiarre, about three miles up the stream ; 
but a it has already becu described in your report of l,_.A-5, 
fm·ther mention of it here i perhaps unnece~sary. 

The Silver River fa11s iuto the great north bny with a toler
ahly swift current, auù with a breadth at the exit of n1nvard 
of three chaius. It contract-· a little way up, and the course 
a ccndiwr i nearly duc north for frmn a mile and a-half to two 
mile , where thcre arc faU . I wa infonncd by the Iudian 
that above the fall" it tun1s eastcrly, and at no great 
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distance opens out again into a series of lakes, fed by a multi
tude of small brooks, none of which are navigable 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. 
The Sturgeon is a very large river ; at the Hudson's Bay 

post, where the current is yery peTceptible, the breadth is 
upwards of four chains, and there is a large bDdy of water. 
It is said to proceed fron1 Lake TCinagamang, about half-a
degree of latitude due north fron1 the post, and to be very 
rapid and difficult to navigate. It is usecl however as a route 
by the Hudson's Bay Company between Lake Nipissing and 
Lake Temiscmnang, and is the most direct n1eans of communi
cation with the upper Ottawa on the route to Hudson' Bay. 

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

westwarJ. 

DISTRIBUTIO~ OF THE FORMATIONS. 

Laurentian Series. 

\Vith th(/ exception of a few sn1all outlying patches of Lower 
Silurian stratét on the islands of Lake Nipissing, the Laurentian 
series occupies the en tire surface of the region explorecl during 
the sea~on. The rocks of the lowcr part of the valley of the 
Maganatawan, below "'\Vahwaske h Lake, are fine-grained grey 
or reddish gneiss, with occasional layers of \Yhiti h quartzite 
and mica slate ; the strike is for the 1nost part at right angle 
to the course of the river, the dip varying fi·om a little 
north of cast to south-east. lu sorne parts, the gneiss holds 
small pink and brownish garnet , aud thcse were particularly 
ob erved at the falls below Island Lake, about half-way be
tweeu the e"ttuuy and "'\Vahvi7 askc 'h Lake. At the ecouJ fall 
above Wahwaskesh Lake, thcre arc beds of greeuish guci"s, 
apparently pyroxenic, intenstratified \Yith beds of red und 
grey gneiss, ancl vvith mica slate. 
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At !faple I "land bands of white crystalline limestone 
occur, , eparated by gneissoid bcds, orne of which hold 
pyroxcne giving them a green cololu, with numerou small 
pink crm·nets. The run of the calcarcou band , i nearly due 
north and south, witL an ea'terly dip at a very Ligh angle or 
occa ionally vertical. They were traced to the outhward, 
for about a mile and a-half from the main river, where the 
rock become~ conccaled by dense vecr tntion ; and to the 
northward they \vere found on the Little Fall River, coming 
out in large volume at the highest set of falls that we vi ited, 
a little over two mile~ due north from the most northerly 
point of l\Iaple I land. 

At the ..,ou th end of N eighick Lake, the gneiss i very 
much hattered, aud i penetrated by laro·e veiu of a very 
coar e-grained aggrecrate of quartz and feldspar. Thore 
are portion of a rock al o at the south end of the same 
lake, of a mottleù dark bottle-green and · white, the con ti
tuent being chiefly ùark green pyroxene and white quartz, 
spriukled occa"ionally with small piuk garnet . The rocks 
een on the Di 'tre · River, where the rapid begin, appear 

to dip outh-we:~terly, but ou the main river, a short di-tance 
above the junction of the ame tream, \vhere the strata 
are very recrular, it i" N. 100 \V. <30°. About three miles 
hiO'her up the main river, on She ·l1ecp Lake, where bold and 
n ·arly vertical cliff} ri ·e on the outh ide, the strata seem to 
dip to the south-\ve ~t. 

At Doc Lake, the trata are very much di turbed, and 
hew freqnent folù ~ and contortions, but the general run of 

the rid(re...: awl ~trike of the Arata tend ca t and wc t. The 
rocl· at the . trait, whieh i" micaceou ~ and very fine graiued, 
hew a dip S. 0 E. <33(). Vein compo cd of quartz and 

feld:-;par are of frequent occurrence; orne are of large ize 
and very coar~e <rrained, a!1d they run for the most part 
pm·all l, or nearly o, with the trike of the rocl· . 

Abov' the junction of Doc River the rock at the rapid · were 
u ually more or le". crarn tiferou~, and pr ·euted outherly and 
ea:terly dip". At \Vahzuzke Lake the dip wa ometime· a 
little to the wc ·t, at other" a little to the ca ~-t of ou th ; but 
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the general trend of the hills and ridges being nearly 1?.E. 

and S.W., it is possible the strike of the strata corresponds, 

and that the average dip is S.E. 
On the south coast of Lake Nipissing, between the French 

River and the N ahmanitigong, the gneiss, which is u ually of 

a red color, dips southerly, often at an angle under fifteen 

degrees; while fm'ther in the interior, as seen on the bank of 

the upper reaches of the Nahmanitigong, where the rock 

is almo t invariably garnetiferou , it is nearly flat, and that 

attitude appears to be more or less maintained, as high up that 

river as our SID'"Vey extended. 

The gneiss of the south-east co a t, between N ahmaniti

gong and South Rivers, is everywhere highly di tm·bed, being 

intersected in all directions by intrusions of trap, and fre

quently eut by quartzose or feld pathic veins. On the 

islands in the ea tern bay, c1-y"talline limestone occllr"; ital o 

is very much dist~rbed by trap, and it lies in such confu

sion that the bedding cannot readily be distingui hed. The 

general run appears to be about E.S.E, and W.N.W., but the 

dip could not be determined with any degree of ..,ati~faction. 

The character of the trap is various ; it occurs somctimes 

as a very fine gTained green tone; at others, it is of a 

jaspery texture and a red or pinki h color, and it occa ion

ally assumes a concretionary fonn, pre enting dark green 

pyToxene in a calcareous matrix, \vith large scales of black 

mica and iron pyrites inegularly di 'seminated through the 

ma "S. Patch es and small masses holding grains and speck of 

magnetic iron ore were found both in the gneiss and in the trap. 

Where the rock comes out at the points on the ea.Jem 

shore, it usually exhibit finely laminated layers of deep 

red and dark grey gneis , the general run of which ten<ls 

towards N.W. and S. E. dipping northerly, but making 

several undulations. The north and north-east side of the 

mo t western of the :Manitou I lands shew great di . .turbance, 

and display mas es of trap mixed up \vith and pcnetrating the 

gneis . At Iron I land, crystalline limestone occurs, inter

stratified with, and eut acros by trap, the general strike 

of the beds being very nearly \V.N.\Y. and E.S.E. with a dip 
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to the north ward. On the north ide of Iron I land, apparcntly overlyin()' the great ma~ of cry talline lime..,tone, the trata are mo:::tly of a red or green rock, weathering black, alternatinrr with pale red ja pery trap and thin white calcareou~ beds or vein , all of which are eut aero , nearly at right angle , by trap. Bed or in tru -ions of trap, as uming the concretionary character al-o occur hcre. 
mall rn ~e of pecular iron ore are common to mont of the rock in the . land, and in he cry-talline lime-toue there · a very great di play of it. For a breadth of bout forty yard along he cliff on the ea t ide, the rock hold ma e of the ore of variou ize", ~ometime running in trinrr" of an inch thick or upward , and at other time accumul tinrr in hurre lump orne of whi ·h probably weirrh over half-a-ton. The beach near the outcrop ï~ trewed with rn -e of all ize , from great boulder~, weighing everal hundred pound , to mall rounded pebble , not bigger than marble . The lime-tone with whi h the iron ore · a- ociat d i frequ ntly cavernou , and the crevice and ...,maller fi ure are thickly lined wi h cry~tal of blue fluor- par and red ulphate of baryt or cock comb-spar. 
ry~talline lime tone crop out on the oppo-ite or we t ide of the i-land, and jud()'inrr by the trike of the north-~ide, it mu t corr ·~pond \vith that holding the iron ore on he ea t. The an1e mineral~ were found di- eminated through the rock an . trew d upon the b ach. At the cxtreme outh-wc~t point of the i -land the ro ·k i ~a rra in cry ·talline lime tone, and a long beach running out from it to the we tward, i- perfec ly cov red \vith boulder- of pecular iron ore. Iron ore oc ur al ·o at the outh-ea-t pOint of the i-Iand, although not in uch gr at abundance, and only in detached ma'"'-e -trewed upon the beach. 
n the north hore, from Dukis' Point we tward, and on he island- off that part of the coa t, the gnei-- i n1o.:tly f a red color, and contain"' magnetic iron ore in patchc and small ma -~e , ometime- thickly di- eminat ·d bo h in the trat and the vein cu tin()' them. A very fine-grained dark blue ~late wa een al.::o, in large loo-e irregular block- along the -ou th 
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shore of the north-west bay, which appeared to be of a cha
racter rendering it fit for whetstones. The strike of the 
gneiss at the north-west indentation of the lake couesponds 
with that of Iron Island, being nearly W. N. W. and E. S.E., 
with a dip at a high angle to the northward. 

Fossiliferous Rocks. 

A small exposure of fossiliferous strata was found in the most 
western island of the lVIanitou Group, resting unconformably on 
the gneiss and trap, which constitute 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 Ortlwceras, 
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 
numero us fossils, among which are orthoceratites and shells both 
univalve and bivalve, but all too obscurely defined to admit of 
correct identification ; the orthoceratites, which are very nu
merous in all the beds, strongly resemble the Ormoccras tenui.filum 
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. 

On the west side of Iron Island, beds of red and grey sand
stone rest unconformably on gneiss and crystalline limestone, 
dipping at the north end of the exposure, S. 30° W. <4°, and 
at the south end S. 75° W. <3o to 5o. The lowest beds of 
the sandstone are red, with small round green spots occa
sionally dotted over the surface; 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 con
glomerate. Small sub-spherica1 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. Sorne of the beds are probably ·well adapted 
for grindstones. 

The greatest thickness exposed on the beach is from ten to 
twelve feet, but the side of the hill facing the west, which 
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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 mas es of fos iliferous lime tone are strewed on the beach, having been removed apparently no great distance from their parent beds; they probably occupy a portion of the bottom of the lake. The character of the fossils in those mas es appeared to be of the Chazy age. 

Drift. 
Stratified clay was found on the bank of the !feganatawan at everal parts, the highest well expo ed section being above the second long rapids, east of Doe Lake. The color of the clay is a browni h-drab; it is very tenaciou and gives no effervescence with aciùs. The highe t expo ure of clay on the !Ieganatawan was calculated 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 upwanl course of the river turns to the ou th ; the colour of the clay is chiefly a pale drab or buff, but bands of reddi h clay are intertratified, and some of pale blue overlie the whole. Associated with the drab coloured clay are numerous small sub-spherical calcareous concretions, which were u pected to be formed round a nucleus of something organic, but no remains were detected. The clay enclo ing the concretions appeareù to be purely argil1aceous, and gave no efferve ence with an acid. The section wa e timateù to be 710 feet above the lev el of the sea. The clay of the interior are u ually overlaid by a deposit of coar 'e yellow and. 

Among the ooulders on Lake Nipis~ing, many were ob erved to be of a la te conglomera te, and they were frequently of very great ize; in their a pect and general character these have a very 'trong re emblance to the slate conglomerate of the Huroniau series, from which in all probability, they are derived. 
1 have the honour to be, 

Sir, 
Your most obedient servant, 

ALEX. MURRAY, 
.llssiltant Provincial Geologi&t. 
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Previous to your departure as one of the special 
commis ioners representing Canada at the Great Industrial 
Exhibition of Paris, you were pleased to suggest that I should 
agaiu visit certain districts of the western portion of the Pro
vince, hitherto only partially examined, to trace out the 
bounùaries of the severa! geological formations, in as minute 
detail as circumstances would permit. 

In accordance with this suggestion, after having visited a 
few parts east of Toronto to examine certain sections of rock 
strata which I had not previously seen, near the junction of the 
Trenton limestone with the Utica slate, I proceeded 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 palœontology and 
mineral character of the corresponding strata in the neighbor
ing tate was of the grea test a sistance in the examination, and 
euabled us detinitely to determine the geological age of the 
highest of the ancient rocks of Western Canada. 
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Upon my return from this excursion, I made prepara· 
tions for another expeüition to Lake Nipissing, in order to 
complete the survey of that lake, commenced the previous 
season. Having furnished n1yself with the necessary sup· 
plies at Toronto, I proceeded to Shi-bah-ah-nah-ning on the 
north shore of Lake Huron, where I had already bespoken 
a party of Indians to n1eet me. There being no established 
mode of conveyance at the timc, 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 I-Ionble. Mr. 
Killaly, who directed that the Iroquois yacht, then employed 
by l\Ir. Robin on, the engineer in charge of the construction 
of light bouses, should be put at my ùisposal to take me to 
my destination, wh1ch was donc accordingly. 

The survey-of Lake Jipissing was commenced at its outlet 
into the French River, above the Chaudière Falls, and 
thence carricd around the west coast, closely following all the 
sinuosities, to the point at the north-west extremity, where the 
measuremcnt tenninated in 1854; it embraced at the same time 
as much as po siblc within that distance, all the lm·ger islands 
and prominent topographical fcature which characterize the 
borders of the lake. Finally, after ascending a large tribu
tary of the French River, of which a sketch was taken, the 
~eason's work was terminated by ma.king a measurement of 
the eastern outlct of the French River into Lake Huron. 

FOSSILIFEROUS ROCKS OF WESTERN CANADA. 

T'fenton Limestone and Utica Slate. 

The geological featurcs of the wc tern country, a~ described 
in former Reports, :1lthough generally correct, still require a 
certain amount of modification, where the detail has not hither
to bcen minutely followed out. A section occurs nc:tr the 
shore of Lake Ontario, about a mile south of the village of 
0 'hawa, in the township of Whitby, by the road leading to 
o~hawa harbour, in which are displayed black bituminous 
shales holding Triarthus Beckii, Orthoceras, and other charac
teristic fossils of the Utica slates; the dip of the shales is 
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nearly N. <5°., and passing below them there are beds of blue limestone, with the fossils peculiar to the Trenton formation. 
Again, in the quarry recently opened for building material by the Grand Trunk Railroad contractor, at Bowmanville, the upper beds of limestone are overlaid by imilar black shales, with the ame Utica slate fo il , shewing a trike between the two places nearly north-east and south--vve"t, with a north-westerly dip. As the general run of the formations between Georgian Bay and Lake Ontario is from north-west to south-east, at nearly a right angle to the strike of the exposure ju t mentioned, with a contra1-y dip, it is clear that an un<lu1ation occur , f01·ming a small synclinal to the north of thcse, the oppo ite and southward-dipping side of which is probably near the elevated ridge, south of Scugog Lake. As frequently remarked in previous Reports, however, the enormou accumulation of drift which here conceals the older rocks, renders it impossible to follow the outcrops with more than a fair approximation to the reality. 

Hamilton and Portage and Chemung Groups. 

In my Reports of 1848-49, and 1850-51, the black bituminous shales which were observecl at Kettle Point, on Lake Huron, and at the flour mills, on the Sydenham River, are dcscribed under the head of the Hamilton formation. The shale in those instances are either altogether destitute of organic remains, or ho1d only forms of plants and obscure shells of species not then de cribed, and being in each case immediately under1aid by beds of limestoue, in which Spirifer mucronatus and other characteristic fossils of the Hamilton group are abundant, it was inferred that the hales belonged to the group. lvlr. Hall, however, on seeing the section at Kettle Point, expre ed it a his opinion that the rocks were the lowe~ t measures of the Portage and Chemung group, and this opinion wa further confirmed by our sub equent1y finding a nearly complete section of the Hamilton group on the banks of sorne of the tributaries of the River Sable, ( outh) shortly 
J 
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afterwards, on the twenty-fifth lot of the third range of Bos
anquet. On the banks of a small tributary of the Sable, the 
fol1 owing section \Y as n1easured in ascending order :-

feet. 

1. A slope or talus ovcr the stream. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 

2. Grey calcareous shales with Spirifer mucronatus and numerous fossils.. 4 
3. Bcù of compact encrinallimestone ............................... . 

4. Soft shales, thinly laminatcd next the limestone, filled with fossils, among 
which Cystiphyllum cylindricwn (Hall's Rep. 4th Dist. N. Y.) is very 
abunùant; the upper part decomposes into a clay, and fossils are 
found in the decompo::;ed edges .................................. 20 

5. Decomposed shale or clay, not well exposed ........................ 80 

6. Grey encrinal limcs tone, weathering into small lenticular fragments, 
and holding bivalve shells, corals and encrinites . . . . . . . . . . . . . . . . . . 2 
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At Jones' mill, on the third lot, south boundary of Bosan
quet, on the bank of a small tributary of the Sable, another 
section is exposed, which in ascending order, is as follows :-

FEET. 

1. Brownish grey-weathering shales, holding Spirifer mucronatus in great 
abundance, and a few other bivalves and coraJs ................... 25 

2. Encrinallimestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
3. Decomposing shale

1 
with Cystiphyllum, • . • • . . . • . . . . . . . . . • • • . . . . . . . . 3 

30 

At · Austin's mill, on the fourth lot of the first range of 
Bosanquet, on another small creek, there is a correspom1ing 
section, where the encrinallime tone which form the upper
most layers of the exposed strata, i about five feet thick. ne
low the encrinallimestone, the shales are characterized a at 
the other places by a profusion of Spirifcr mucronatus; and 
in the beù of the creek at a level probably about fifty or ~ixty 
feet lower than the upper limestone beù, there is a banù of hard 
and compact arenaceous limestone, a bont seven in che" thick, 
underlaid by black hales holding Atrypa, Lcptœna and 

Chonctes. 
The overlying bituminous shale of the Portage and Chem-

ing group were found at two localitie not observed prcviously; 
one in the bed of a stream supposed to be the north branch 
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'Of Bear Creek, near Kinrr"'tou'" mill , on the eventh lot of 
the third range of \Vanvicl·; aud the other at Dranon's mills, 
on the twentieth lot of the eventh range of Brooke, in. the 
bed of the ea..:t branch of Bear Creck. In each of thc.'e 
in tance the ~hale are charaeterized by pherical concretion
ary caleareou"' nodule" and lllU""e~,, as a Ke tle Point; but 
!\·ith the exeer tion of .... orne rather ob cure ~cale" of fi h, 

whi h \Vere fou nd a the expo....:nre in \Vanvick, no fo~;"il ~ were 
di..,cuvered at either place. 'I he debri of the Hamilton hales 
\Vith J •pin/èr mucro,wtus, Atrypa and corn] , \Vere found 
abundantly among the drift; and lar(J'e ma e. of the encrinal 
lime toue lay at th bott01n of the creek , and in the ur
:rounding country. 

In my Report of 1 4 -49, the clay~ of the town hip of 
PI Tmton, on the "l or of Lake }Im·on, are de cribed under the 
head of Drift, and the fcJ.: ·iL· in the lime ·toue pebbles arc 
:repre:euted a· tho~e p ~culiar to the Coruiferou~ formation; a 
compari ... on of the Plympton fo:.·ii: with the collection of the 
pr ·nt year ho\vever tend:-\ to :hew that the clay-.: and organic 
remains in the lime 'tone are derived from the ruin · of the 
decompo..;iurr ~hale of the IImniltou group, \vhile the I)ebb1e., 
of quartz, granite, and altered rock~, are portion:: of the 
lake drift. It appear,· highl r probable that a lnrge portion 
of he clay country in the ueighhourhood of Chatham, and at 
the mou th of the Thame.', take" it argillaceou character from 
the .. ame "ource, and that the lime tone formerly mentioned, 
but not yet e.·amined, \Yhich occur~ in IIarwich, beloog to 
one of the hed · of cucrinal limestone of the Jiamilton 
formation. 

The re 'u1t of the evidence thn. obtained lead to the conclu
sion that the trough or belt of the Hamilton formation, running 
aero, the penin ula, i: con2iderabJy broader thau previously 
reprw·cnted, and that it con tain near it' centre, one and 
pro}y bly t\YO out-lyin~ patchen of the uperior formation; 
becau~ if it be admitted (which i mo~t probably the ca.,e) that 
the a })haltic dcpo it and the petroleum "pring ... of llear Creek 
in Enni killen on the one hand, and the petroleum prings of 
the Thame ·in Mosa on the other, take their origin from the 
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bituminous shales of the Portage and Chemung group, the 
lower formation protrude through, and probably divide the 
shales at Smith's mills, on the Sydenhanl River, in the 
town hip of Euphemia, as described in my Report of 1 50-51, 
where the prevailing fossil is SpirijêT mucronatus, ,vhich at the 
time I wrote that Report, I uppo, ed to be identical with a 
very similar ·pecies, peculiar to the Coruiferous lime tone. 

The ab ence of expo ures of the older trata, in consequence 
of the great thickness of the drift deposits through the we~tern 
region, renders it very difficult to give a, perfectly accurate 
outliue of the various boundarie of the formations ; judging 
ho\vever from the facts above s~atecl, together with others 
previou'ly 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 Tuns southerly, parallel to the Sable River, tbrough 
McGillivray, Williams, Adelaide and Caradoc; thence bend
ing east~rly, it crosses the Thames near 1\hmsey Town, and 
afterwards bolds an ea ~terly cour:se to,vards Long Point, 
parallel with Lake ETie. The western outcrop may be up
po ed al o, from data given in former ReportN respecting the 
distribution of the Corniferou lime tone, to run aero~' from 
Lake St. Clair, somewbere near the mou th of the Thame , 
through East Tilbury and Raleigh, towards the Ronùeau on 

Lake ETie. 

Drifi. 

It wa frequently remarked in ouT progTess through the 
townships between Wood tock and GodeTich, that large 
angular umvom masses of and tone, unlike in general mineral 
character to any Tecognized strata belonging to the we-tern 
region, and destitute of organic remains, were strewed over 
the surface of the ground, or deposited in the superficial drift. 
In a few in tance , particulaTly in the neighbourhood of the 
town of Stratford, some ob cure markings re embling Scolithus 
were ob erved in a rather fin ely granular and 'tone, but this 
was the only resemblance to anything connected with organic 
forms perce1ved in any of the sandstone mas es. Occru;ionally 
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the ma c were hard, compact and quartzo e, but more fre
qucntly granulm-. '"'omctimcs coar~cly o, approaching a con
glomcrate, and . omctimc they wcre con idcrably ca]carcou .. 

In ome instance the c ma . .:eN are o large a to have led 
to the bclief that they con tituted a part of the ~olid ~trata 
and they have be n qum·riccl a ~ nch for building purpo c . 
Thi~ vvas par icularly the ca ~c on the farm of l\Ir. Alexander 
Gardner, on the twcnty-thinl lot of the "'cvcnth range of 
Godcrich, where it wa repre.::ented to me that therc was a 
fine quarry of free~tone opcnccl and beiwr workccl. On exam
ining the .., pot indicatcd, the qnarry provc(l to be an accumu
lation of large angular ma e of a o-rcy calcarcou coar.:;e
grained ._and~tone, holdin(l' rouncled pebble of trap and lime-
toue, ancl a few very ~maU one· of red ja"p r. The. and.:ton 

wa imbeddcd in a bank of browni..;h clay, beneath vYhich a 
band of ycllow clay wa seen to pa. ~ , wcll expo~ed at the 
bottom of a little rivulct immcdiatcly bclow the opcninO'. 
The bank containin(l' the ma~~e. runs about north-east and 
south-west, f.·tcing north-wc. t; and the ma :-::e" them~elv 
point a little wc~twan1 of uorth-we:::t. The ize of the lurQ"e t 
ma e-· could not be a~ccrtained., a they \Vere deeply Îlllbe ldcd 
in the ·lay; but the thiel· np " of one :=tratum \'a~ about thrce 
fect, and the cdgc" vvcre cxpo._eù along the ruu of the bank fot 
sorne twcnty or thirty fect. 

imilar ma":-.e· have frcqucntly been ob ·ervcd at. evcral part 
of the county of Oxford, and, unlike the driftcd mctamorphic 
boulder: with whjch tlH'Y arc a ·ociated, they invariably ·hew 
lmrp Ull\VOln cdgc:-;, a ~ if trau"ported fr01n no very remote 

lo ality. Whcthcr the c .. and.:tone ma :e arc debri~ of < 
hürher or lovver formation thau the Cornifcrou .., lime ·toue on 
\Vhi h they re t, Lv ry diffieult if not impo~sihle to d Wrmine; 
but the probability ecm · to he that they are d ri\ cd cither 
from tlle ·and:--tone of the Port:we and Chemnng group, which 
hru a \Vicie ~pread in th Statc of Iiehi(}"an, or from the reprP-
entativc of the Ori kany and:--tonc, which i· recognizable in 

somc part": of Canada. 

The oc mT ·nee of a band of qnartzo~e sand.::tone betwcen 
the gyp-'iferou~ rocks and the Corniferou lime toue, in th" 
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by groove: and ~crut he , ali bearinO' northwe;~ and outh
ea._, nearly. 

EXPLOR. TIO.T OF LAKE .·IPISo.cLTG A ... TD TITE FRE ... ·CH RIVER. 

GEOGR PHICAL HAR CTERI"TIC". 

Lake 1 ripissi11g. 

bove the Chaudiere Fall ~ , the lower portion of Lake 
..._Tipi .. ing take-· a rreneral bearin rr north-ca "t, with an avera o·e 
br adth of from one to two mile:', till it expand. to the ea.:t 
and w ~t, at the di tan e of about eight mile;: iuto the main 
body. Th \ve:: ide of thi'"' ..,outhen1 arm i tlceply ind utcd 
by a ne· .... ion of lonrr narrow ba.·~, lyin~ for the mo..,t part 
n arly ea~t and \Ye. t, and Towd.= of i.:land:- arc ..;eattcred alonrr 
the ü.hanncl: and off the ..,horc;.... From the most . outheru nf 
the e bav:s, which fal1 back to the we.::;twanl for up,vanL of 
ev n mile..:, there lUC two outlct in addition to the one at tht 
haudièr , the water · of \Yhich appear to uuite in thcir cour..:e 

to the. outhward, and flow in a .. inrrle ..,trcam into the French 
Riv r, abo,·e the Rapide du Pm, fallinrr in a fine ca~cade of 
about twenty fcet, lo e to the junction. 

The outhen1 . bore of the main body of th Lake trend.:
in rrencral very nearly duc ea. t and \ rc;:;t, fOl·ming in the 
la· wenty mile~ of the we. t end, the . uuth ide of a gre( t 
w tern arm, \Yhi ·h alteruat"l.r contract: into narro'v ·trait , 
in .::;omc case~ ouly a f w ehain · \vide, and open.; ngain into 
wide ·1 an. , rrenerally crowdcd with i land~·· 1\!ea~nrinrr 
from h north- a"t end of the ...,outhern arm to the extreme 
end of the great w 'A''rn bay, the di..:tau e i · omewlmt 
over thirty- \VO mile;~, ancl from the extreme ca 't end of the 
lal·e to the . ame place, the total lenrrth i. a little over 
fif y-thr ~e ·11ile.-, the we:teru extremity rea hing longitude by 
a ·cotmt 0° : 0' 5 "1Y. Thi' great \Ye. te111 bay was called 
B ar Day, and betweeu i and the north-w, t a ·m, where th 
urv y terminated in J u·- , th r are two o h r large w crly 

bay,, dividcd by a bold rocky 1 romontory juttinrr ont nearly 
clue ca t, with a multitude of i land· in continuation of the 
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strike, stretching far into the lake. In addition to these main 
features the whole coast is deeply indented by a sucee sion of 
marshy bays and coves, separated by bold rocky points, and a 
number of sn1all stl·eams add their tribute to the waters of the 

lake. 
The general aspect of the western end of Lake Nipis ing is 

bleak and desolate in the extreme. In many parts the coast 
is enti.rely bare and ban·en, and in no instance does the soil 
afford a botter quality of forest timber than a scanty growth 
of red pine. Vast marshes, overgrown with tall recels or wild 
rice, stretch far into the interi01·, beyond the bays or along the 
mouths of the tributaries, affording shelter to incredible 
numbers of wild fowl. Were drainage practicable, the e 
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 improvement. 

While the coast presents this wild and desola te appearance, 
there are many spots not very rem ote from it where the charac
ter of the country is rouch less forbidding. On the banks of 
several of the tributaries of this end, all of which are small how
ever, and only acces.jble to canoes for a short distance, there 
are good flats of land, in so1ne cases yielding hard-wood mixed 
with large-sized white pine; and spots repeatedly occur between 
the rocky riJges ·which n1ight be rendered available for the 
purposes of cultivation. About two miles and a-half up a 
stremn which falls in on the south side, near the entrance to 
the great '\Ve t bay, the flats extend over a considerable 
area, and 1nany very large trees of white pine were observed 
on the1n, together "vith maple, elm and birch. Red pine 
abounds wherever there is soil enough to support a gro\dh 
at all; and in many parts, especially in the vicinity of the 
large western bt.tys, it is of good size, straight, and apparently 

sound. 
Like the coast of the 1nain land, the islands for the most 

part, are rocky, banen and worthless; but this is not \Yithout 
exceptions. As an exmnple, I observed on this occa ion, on 
a second vi. it to Iron Island, that a large proportion of it, 
especially towards the southern end, bas an excellent soil, 
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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 calcareous nature of the rock beneath, and this good 
soil, together with the specular iron ore and its associated 
fluor-spar, as weil as the sandstone and limestone mentioned 
in la t yem·'s Report, seem to indicate the position as one 
worthy of attention when settlement shall at sorne future 
time reach the shores of the lake. 

Among the varions wild animais which inhabit the country 
sun:ounding the lake, I more especially remarked the presence 
of nu merous bears and deer. Reindeer were by no n1eans un
common, while wild fowl of many descriptions flock in myriad , 
at certain seasons, to the mar hes. The fish of the lake are also 
very abundant, of unusually large size and excellent quality: 
the varieties consisting of white fish, maskinongé, pike, bass, 
pickerel and sturgeon. 

As observed in my Report of last year, the Indians of Lake 
Nipis~ing derive a very considerable profit from the sale of 
cranberries, which grow in vast quantities on the numerous 
marshes; but as it i probable that not one-tenth part of the 
whole area where the fruit abouncls is ever visited by the few 
scattercd familics iuhabiting the country, it appears to me 
that the produce mjght be turned to much greater account, 
and become a tolerably good source of recompense to a settle
mcnt. I was informed by an Indian that he and his family, 
which consisted of his \Yife and two small children, could 
easily gather from four to five barrels of craubcrries in a day, 
for which they "\vere paid, on clelivery at Shi-bah-ah-nah-ning, 
at the rate of S5 the barrel ; and that the only clifficulty 
which they had in making the trade a very profitable one, 
was the s1nall amount their canoes were capable of conveying 
at a time, together with the hortness of the season previous 
to the formation of the ice. 

The tributarie which fall into this part of Lake Nipi sing, 
on the south side and western end, are numcrous, but ali small, 
none of them being navigable for a canoe except for very short 
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d~tan e~ b yond lPir lowe~ ra1 id . ~ n exception i. o b 
made of the riv r a the hea.d of he north-\Ye 't arm, which 

wa~ :re nd ·ù for , veral miles. 
The long t und 1110 t important of the tributari · r th 

one at the nor h-\ ~; nrm, alr ~ad y m ~ntion tl; on fa1lin!! into 

h middl '' ba.r; on 'vhi ·h <:Olnes in a th northen1 h ad 
of Beur Bay, and ano her fallin-= in on th ou h ~id , a he 
n rau 'c to B ar Bay. The fir t hre of h ... e, a" w ll a ali 

th min r cr, 1-: of the \Y ~~t cnLl, run n a ·1: parullèl o • h 
other, th"Îr do,vnward bearing being about E. -, .E. ; th la ;t 
one and thoc: on th .:; uth .;;ide g n 1.lly, flow in h • 
direc ion, from e:. .:t to wc"' t' nec rl.- 1 ara li 1 \Yi th th 

h •l ke. 
A l· rg hi h join th Fr n ·h 

Ri v r on the en t -.ü1e abou thr "'e- uarter of a n1il b l w 
th It i.· conn ·t d \YÎth th 1nain ri' ~rh: a 

narro .v re-1 h of ~ ill w 
two tuiles, nnd in o thi, the str • m run over a ·et 
and rar id .... gi m10' a ri~e to th po~i i n of he .;;till nt rab Ye 
then1 of from wenty to thirt.,. fe et. Th gen l'< l upw. rd 
our of th ·v r from th nwuth i a little . uth of t for 

ri ing in 
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hi(Yh, while th Yall y of the conn ing e:nn i narrow and 
~ome6m ~ pr eipitou . Th character of the tin1ber, advan
cincr upwar , indicat d a gradua] im1 r Yement in he qu lity 
of the oil th Io,Yer 1 arts being gener< ll · ·lothed \ ·i 1 an 
indiff r n [!TO\ 'th of tl e v riou fir,, while th hill· around 
th lak '"' r ·ovcred prin ·ipa1ly with hard-, ·ood; and it va 
ob erv ·d h r , a it had b en in many other 1 art previo 1 Iy, 
that h ml ck tak~ an iutenn diate po ition between he t\ 'O. 

I h · ind ed o fr 1ucntly bad occ ion to ob. ·rve thi .. int r-
111 diate po ·iti n of th hemlo k, that I n v ·r now m ~t with 
i without f elinz a;, ur 1 tlwre i at a ..,01 what higher level, 
a growth of bard-wo cl u uall.' mixed ith large \Yhite 1 ine. 
But notv~ ith-" andin (J' that th :oil i cvidently of b tter quality 
in th int rior, mucl1 of tb · mface i too ru(J'g- cl and brok n 
o b re ·ommend d for a ttl rn nt, •x ·ep it be a auxiliary 

to th· lnmb"r tradt:, wlâch lll< y probably xt nd to ha 
r gion at om futur tim . 

Soutlt '!tanneZ of tlœ Frenel~, flù: r. 

I3 tw en two and thr mil · abov the Grand Recolkt 
Fall. in the north ·hannel the French Hiv r '.1), n into a 
broad ar of til wat r~ where num ·rou lar~e i land 
int..•r ·rp the vie\·, and t; rm " ~e of narrow om1 li ated 
·hm neL, vd1i ·h unit in a .... ino·]e tream about three mil to 

the outhwarJ. The mo t ca tern of the ·h. nuel~, ·Lich 
\Ya th ou w followed, .i: about ix mile. from th Grand 
Rccoll : and after makiug a (·oursr du outh for the tln·ee 
mil mentioncd, to a ·t of fall corre onding with tl e 
Grand Hecoll t, it turn abrup ly to th ' e ; the \\ atcr 
fiow lugci. hl y 11 in th at dir crion, almo t quit • l aran 1 
\ ·ith th north channel, for a little ov r hirte n mil fJ, 

li(Yht b nd to the north-wc t, it probably 
little abo '"e tllC mi He outl t. 

the ..,outh hann 1 at t 1e norti -
w rl. be11d, and ' i h a our..,e duc ~outh, for a little o r 
two mil ft re ·p, ndir z into a Jake of con ider ble ex nt 
fill d vith little i.Janù , it fall iuto Lake Huron, over a ... t 
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of small contracted rapids, at the head of a long narrow bay, 
in lat. 45° 56' 56" N., and long. 80° 46' 20" W. neady. 

The south channel of the French River, in mo t of its 
characteristics, is a pm'fcct counterpart of the north channel. 
Bounded on either side by lofty and prccipitous rocks, in gen
eral but sparingly clad with s1nall evcrgrcens and bushe , thcre 
is little available land near the bank , while for sorne di~ tance 
back the country is arranged in broken rocky parallel ridgcs, 
with narrow valleys bctween. \Vithin these valley thcrc are 
occasional spots of good hard-wood, usually nüxed with pine; 
and to such spots, where the maple is sufficiently abundant, 

the Indians resort in the spring to make sugar. 
Only two stream of any importance faU into the south 

channel, one joiuing frmn the ea hvard, immediately bclow 
the falls at the upper end, and another flowing frmn the south, 
which joins the channel about a 1nile and a-halffurther ÙO\Yn. 
The first of these appears to be a large river, and I \Ya" 

informcd by an Inüian that a canoe route by it wa known, 
]eading to the waters of the ~Ieganatawan River. The othcr 
stream is a1so navigable for canoes for sorne distance up, 
where it flows through a great n1arsh, bounded on either 
hand by low rocky bills. But I should suppose, judging from 
its size ncar the 1nouth, that it n1n t shri k into an injgnifi

cant brook where it first becomes ntpid. 

DISTRIBUTIO~T OF TIIE ROCKS. 

Laurentian Series. 

\Vith the exception of the small outlying patche of Lower 
Silurian strata, indicated in last ycar'. Report as occuring on 
the :Manitou Island::-, ancl on Iron I "land in Lake Nipis"ing, the 
whole region, a far as I have hithcrto explored, is occnpiecl 
by the Lauren tian formation, con~i- ting of red and gre}T gneiss, 
1nicaceous and hornblcndic schist , quartzite, and crystn1line 
lime tone, the latter}10rtion of the eCrie .. havincr been obscrvcd ;:-, 

at two loca1itie only, namely in Iron I lanc1 ncar the middle 
of Lake Nipis"ing, and in the i lands in the east bay, at 
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the extreme ea tern end of the same lake. The strata are 
everywhere more or less contorted, in n1any place exhibiting 
harp and complicated corrugation in the cliffi' and precipices, 

and they are inter ected by quartzo-feld pathic and quartz 
veins. 

In their general arrangement throughout the country exam
ined, the rock appear to fonn a erie" of ridO"e , ranging 
N. E. and S. W., and u ually inclining to the south-east; 
but at many part around the outlet of Lake Nipi 'ing 
the tratification is horizontal, and on the i lands and promon
torie at the we"tern end of the lake, the trike seems to turn 
about W.N.W. and E.S.E., "\vith a .tT.J..T.E dip. The attitude 
and po ition of the cry talline lime tone with it' as..,ociated 
iron ore, and other minerals, on Iron I "land, cern also to indi
cate a fold in the strata, in corre poudence with thi ebange in 
the general run, but the calcareous expo ure on the lake are 
too ..,maU and too far apart to lead to any definite conclusion 
as to the general di 'tribution of the rock. 

The gnei , in the western part of Lake Nipis ing, both on 
the outh and on the north ide, but particularly on the latter, 
is for the most part red or of a reddi.J1-grey, and i frequently 
characteri 'ed by patche and cry"tals of magnetic iron ore, 
whi~h occur al o in the inter ecting feld~pathic vein . Small 
pink garn et occa ionally characteri:se the micaceou, and horn
blenùic lates which are exten ively devcloped on the channels 
of the French River, but were rarely met with on Lake Nipi -
sing. The quartzo-feld pathic veins, although all compo cd of 
the ame constituent mineral , vary a goocl deal iii certain other 
re-·pects, "'ome being very coarse, with large tabular cry ... tals 
of red feld.par, while others are very fine in the grain, and 
very compact; it was ob"erved that the fine-grained vein , 
in mo t ca e", eut the coarer one , and that both were 
frequently inter ·ected by vein of white quartz. 

At the Grand Recollet Fall, in the north channel of the 
French River, and in the outh channel, about hvo mile 
south-ca t from them, the rock i of a brick-red color, without 
any di tingui hable lines or layer' of stratification; it wa sup
po ed to be an intrusive syenite, and with a general breadth 
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of from one to two miles, its course appeared to beN. _rr. W. 
anù S. S. E.* The ùip of the gneiss, which below the Grand 
Recollet FaU points generally to the south-eastward, changes 
above the faU, and becomes south-westerly; but higher up 
the river, above the junction of the several channels, notwith
stancling the numerous folds and twists which the rocks 
present, the general strike of the ridges i' re:sumed, and the 
prevalent dip is to the south-east. 

The curions and complicated distribution of land and 
water on the French River and the "\vestern end of Lake 
Nipissing, as represented on the topographical plan accom
panying this Report, is probably attributable in sorne measure 
to these and other similar facts of physical structure, and 
may afford an approximate index to the general geological 
arrangeu1ent, which may be ascertaineù when the relations of 
the several part' of the fonnation are 1nore full y inve tigated 
and better understood. In the meantime, with the exception 
of the calcareons portion, which is but sparingly developed 
in this region, the different parts of the formation are so much 
alike in ulineral character and condition, that it is very diffi
cult to recognize any two exposures as equivalent to one 
another, if they are rt all remotely apart. 

Although magnetic iron ore is abundantly disseminatcd in 
patches ·and crystals through the gueissoiù rocks of Lake 

• This brick-red rock and that mentioned by .Jir. Murray in his Report for 
1853 as found on the :Muskoka and Petewahweh, particularly on the latter, 
from Cedar Lake downwards, appear to resemble sorne of the harder kinds of 
the laterite rock of the East Indics. Large areas in sevcral parts are there 
occnpied by what hus bccn called the Laterite formation, and from the varions 
aspects it as::;umes, always however preserving its peculiar red color, its origin 
and truc charn-cter have been among Indian geologists a subject of great dis
cussion; probably one name has been given to cveral different things. In a 
paper cornmunicated in 1838 to the Madras Journal of Science by Dr. Clark, 
Staff-Surgeon lst class, now acting P. M. O. in Canada, a description of the 
laterite is given: and the conclusion arrived at appears to be that it is, or 
results from a dccomposed syenite or hornblendic gneiss, the peroxydation of 
the iron of the hornblende giving the brick-red color. The Canadian rock 
seems to be ·a syenite in an ineipient state of decomposition, but whcther the 
color is due to the decomposition of hornblende or iron pyrites, is a question 

which would require investigation. 
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Nipi~ ing, I have nowhere seen it in any large mass either 
around the lake or on the French River; nor have I l1eard of 
the existence of any such mas" from the Indian inhabitants of 
whom I have frequently and repeatedly made enquiry. In
dced the only ma~s of ore of any kiwl that I have becorne 
aware of, as of economie importance, is the ~ pecular oxide of 
iron on Iron I ·land, of \Yhich an accouut was given in last 
year' Report. 

I have the honour to be, 

Sir, 

Y our most obedient . ervant, 

ALEXANDER 1\IURRAY, 
.!J.ssistant Provincial Geolo;ist. 





FOR THE YEAR J 85fi, 

OF 

ALEXANDER MURRAY, EsQ., ASSISTA~T PROVINCIAL GEOLOGIST, 

ADDRESSED TO 

SIR WILLIA:\I E. LOGAN, PROVI~CIAL GEOLOGIST. 

SIR, 
liONTREAL, 1 t Mm·dt, 1857. 

In pursuance of the directions you were pleaRed to 
give me at Toronto, la t spring, I have been employeJ d.uring 
the paRt summer an<l autumn in makiug further exploratioDB 
of the region north of Lake Huron. 

Commencing at the Hudson's Bay Company's post, on the 
Sturgeon River of Lake Nil)Îssing, I scaleû the Sturgeon R:ver 
for about fifty-two miles; then leaving the main stream 1 
followed up the course of the JHa:skauongi, for about thirty 
mile fmther, passing through a succes~ion of lakes to a poiu~ 
at the outhern end of one called ~fatagama hing, \vhere the 
waters of the Sturgeon River are divi<leJ fi·om those of atwther 
large outh-flowing stream, tributary to the Freuch River, 
called the \Vahnapitae or Wahnapitaepiug. Crossing the 
water- hed, I th en explorcd a large lake kuown as W ahnapi
taeping Lake, and continue<.l the measurement on the stream 
flowiug from it, to it~ junction with the French River, and 
thence down the middle outlets of the French River to Lake 
Huron, in ali a distance of about eighty miles. A measuremeui 

K 

• 
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was also effected of a northerly channel of the French River1 

hitherto only frequented by the Indians, which leaving the 
main body of the stream, at the lake above the Rapide du Pin, 
rejoins it at the lake above the Grand Recollet Fall. 

Another mcasurement was likewise made from the W ah
napitae River, along an Indian travelled route, by the waters 
of the White-fish River to White-fi h Lake, the latter being 
the head water of one of the branches of the Spani h River. 
Finally the ch~in of lakes which constitute the water of 
White-fish River was followed toits junction with Lake Huron, 
n3ar the Wallace 1\Iine location. 

In P. oceeding from Collingwood to enter upon thi work, 
I should, in consequence of an accident which had happened 
to the only tean1er on the route, have been subject to much 
delay and inconvenience, but for the timely assistance of Mr. 
A. P. Salter, P.L.S., wh01n l an1 de irous of taking this oppor
tunity to thank for the conveyance of my. elf and a si tant Mr. 
Brown, together with my supplies for the sea on, to Shibah
ahnahning, where a party of Indians were waiting my arrival. 

Mr. Salter, at the time I met him, was on his way to Lake 
Nipissing, from the vicinity of which lake he had in tractions 
from the Crown Land Department to run a true west line, a a 
basis for future ettlmnents; the n1easurements on which line 
made subsequently, and cros ed by n1e at various parts during 
the season, have rendered me good service as checks upon my 
own work; and I have still fm·ther to acknowledge 1\Ir. Salter's 
aid in kindly furni hing me with a copy of a sketch he had 
previously made of the White-fish branch of the Spanish River. 

The who le of the ground mea ured by n1yself, together \vith 
such portion of 1\Ir. Salter's base and meridian line a were 
visited, and his sketch of the White-fish branch of the Spani ·h 
River, I have plotted on a scale of one inch to a mile; and I 
a1n pleased to have it in my power to state · that the various 
checks employed, by latitude repeatedly calculated, by Mr. 
Salter's measurement, and finally by the longitudinal po:ûtion 
of the mouth of the White-fi h River, as represented ou Bay
field's charts, all tend to prove the work as tolerably accurate. 
1 now beg to ·ubmit the plan which l have drawn of the same, 
together with this Report, for your approval. 
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GEOGRAPHICAL DE CRIPTION. 

Sturgeon River and 11faskanongi Branch. 

The Hud on Bay Company' po~ t, on the Sturgeon River, where the .., urvey commrnced, iR , ituated in latitude, by oh ervation, 460 20' 22" N., and longitude, hy acconnt, 0° l' W. Following the cour .. e of the .,tream up\Yard:, it. general bcaring i north-ca terly for about nine and a-half miles, in a , tmight line, but the di tance amonut to twelve miles and . eYeuty chain., followiuo· the sinuo itie of the . tr am. Thi, i to the mouth of a tributary falling from the ca 'tward, fTPnerally known a 'moke River; ne ar thi ~ point the main river make a sudden bend, and points north-wc tcrly, making a trrHPral cour e in that direction for a traight di tance of about twentyeight mile and a-half, or along the surface of the riYer and inclndiug its bend., a di tance of thirty- ix mile and a-quarter. Within thi la t di tance the river is joined by two large tribu tarie.._, one called the Tomikamico, about five mile and a-half ahove the Smoke River, \vhich flows fTom the northca twarcl; the other, the Temagamaucr branch, about .eventeen mile higher up; it flo\v:s from Lake 'l'emagammw, a large ..,heet of water lyin(T to the wc...,twarù of Lake Temi..:kamung. At the end of the la t cli .. JaiJCe the .. ·tream bend to a general cour"'e about north by ca t, and rcache the junction of the J.Ia kmwngi brauch a little within tln·ee miles. 
Following the l\Ia kauongi from the juuction, the gcner l cour~e of the stream, \vhich i mali and very rapid at the mouth, i. about N. ,V. by .rT. for hvo mile and three-quartcrs; above tlü.~ it open into a small lake, the lowe t of a long chain of lal~c ·, conuect d with ca<:h other by bort rapid stream. extendincr the remaiuder of the di tance; the e waters wcre f0llow ~d. The lake , in succeeding each other, make first a rr·•u "r 1 upward com·~e of, ou th-west for five mile~, then bendi11g round th y bear up uortherly, presenting a long heet of water kno\vn by the Iwliuu' a· ..~.Ia~kanoiJgi-wagamiug; and a mailer ouc beyond, which reuche the latitude 4GO 51' 1 " N., and longitude, by account, 0° 32' 0'' W. From thi:s point 
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this valley of lakes again turns southerly, first bearing W. by S. 
about three miles and reaching 1\fatagan1ashing Lake, which 
tun1s S. S. \V. for about six miles, ancl is joined by a long nar
row arm fl-om the N. N. W., at the head of which the stream 
cornes in small aud rapid, and does not appear to be farther 
navigable. The main body of :1\-Iatagamashiug Lake, below the 
junction of the north-east aud north-west arms, lies near1y ùue 
north and south, reaching three miles to the latitude 46° 44' 
13" N., at its cxtreme southerly end. 

Tüe Sturgeon River is in general easily navigated as far as 
it was ascended, although the current is strong nt:arly the 
whole way; there are three falls and two rapids below the 
Smoke River which require to be portaged, asceudi11g the 
stream; but the rapids can be run in the descent. Above 
Smoke River about a mile, is Smoke Fall, a fine chute of 
twenty-nine f~et, above which there is no farther impediment 
to the navigation thau the strength of the current until pa sing 
about three miles beyoud the T~magamang branch, where a set 
of rapids occur which are geuerally portaged. Above this 
there are three other svt" of rapid3 below the llaskanongi 
branch, all requiring to be portageù on the ascent, but capable 
of being run und~r ordinary circum tances in the desceut. 

At the outlet, the llaskanongi is very rapid, and the streams 
connecting the lakes are so likewise; and they are frequently 
broken by falls, where portaging i req uired. The \vho1e 
ascent on its waters, together with the rise on the Sturgeon 
River mnounts to 2Cl5·20 feet above the ordinary level of Lake 
Nipissiug, or 9;32·20 feet above the sea, as will be seeu by 

the following tabular arrangement. 

Levels qfthe Sturgeon River and its tributary, the 1lfaska7W'llgi, 
above the Sea. 

Lnel of the Sturgeon River at 
its junction with Lake Ni
pissing above the sea ..... 

Rise in the river, from its 
mouth along the course of 
the stream to H.B.C.s post, 

Total Height above 
Distance. Rise. lJist. the Sea. 

Miles. Foot. Mil~.s. Feet. 

64 7 Lake Nipissing. 

estimated at 0·50 ft. p. mile 1·60 0·80 
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Rise in current from H. B. C's 
post, to foot of a faU near 
Salter's base line, 0·50 ft. 

Distance. 

:Miles. 

per mile................ 2·90 
-- from smooth water below 

to smooth water above the 
full . . . . . . . . . . . . . . . . . . . 0·04 

-- in cnrrent across the pool 
above the faU........... 0·10 

-- in faU from smooth water 
at the foot to smooth water 
at the head............. 0·12 

--in current above the fall, 
which is pretty strong, and 
was estimated at the rate 
of o·8o ft. per mile....... 5·96 

-- in f<tll from smooth water 
below to smooth water 
above.................. 0·06 

-- in current (strong) 0·80 ft. 
per mile................ 2·10 

-- in two rapids, including 
the cnrrent between, from 
smooth water below to 
smootb water above . . . . . 0·50 

Rise. 

Feet. 

0·06 

2G·oo 

16·50 

6·10 

Total 
Di.çt, 

Miles. 

lleight ahove 
the -~e,t. 

Feet. 

--in current up to the mou th 
of the Smoke River, e,.ti
mated at 0·8o ft. per mile 

--in cnrrent up to smooth 
watcr below Smoke FaU, 
estimated at 0·8o foot per 

0·88 14·48 710·44 Smoke Rivr r . 

mile................... 0·75 
-- in Smoke Fall, from 

smooth water below to 
smooth water above the 
fitll.................... 0·26 

-- in curren t ab ove the fall 
estimated at the rate of 

0•60 

29·30 

0·80 foot per mile........ 0·50 0·40 
-- in ra pid from mooth wa

tcr hclow to smooth watcr 
above . ................ . 

--in cnrrent to the mouth of 
the Tomikamico, at 0·80 

o·1o 

foot per mile............ 4·82 

0·80 

3·8G 20·DI 745·40 Tomikamico. 



Rise in current, to the junction 
oftheTemagamang branch, 
the water rapid, e ·timated 
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Distance. 

Miles. 

Total 
Rise. Dist. 

Feet. Miles. 

Height above 
the ea. 

Feet. 

at 1·00 foot per mile.. . . . . 1 '1·06 

-- in e1urent above the Tc-

1 '1·06 3'1·9'1 '1G2·46 Temagamang. 

macramang (very fast) esti-
mated at 1·00 foot per mile 3·25 3·25 

-- in rapid from smootb wa
ter below to ~mooth water 
above.................. 0·12 3·62 

-- in current (very fa~t) e-ti-
mated at 1·00 foot per mile 3·'12 3·72 

-- in rapid, from mooth wa-
ter below to smooth water 
above.................. 0·18 4·58 

-- in current e ·timated at 
1·0 foot per mile.... . . . . 0·80 0·80 

-- in rapid from -mooth wa-
ter below to smootb water 
above.................. 0·24 6·16 

--in current (very fa't) e ti-
mated at 1·00 foot per mile 0·36 0·36 

-- in rapid from mooth wa-
ter below to ·mooth water 
above.................. 0·12 4·35 

-- in cnrrent (very fa.'t) esti-
matedat l.OOfootpermile 1·22 1·22 

-- in rapid, from mooth wa-
ter below to smooth water 
above, . . . . . . . . . . . . . . . . . 0·30 '1·91 

-- in current, e'timated at 
1·00 foot per mile,.... . . . 2·60 2·60 

-- in rapid, from -mooth 
water below to mooth 
water above,. . . . . . . . . . . . 0·34 

--in current, to junction of 
the Maskanongi River, 
very ftst,............... 1·26 

--in a 'ucce'sion of rapid~, 
from smootb water below 
to smooth water abovc, on 
the Ma'kanongi,......... 0·24 

--in current, e-timated at 
o· 0 foot per mile . . . . . . . 1·~ 7 

5· 7 

2·25 52·48 809·15 Ma-kanongi. 



Rise in rapid, from smooth 
water below to smooth 

]51 

Instance. 

:Miles. 
Rise. 

Feet. 

Total 
Dist. 

111iles. 

IleigM aoove 
the Sea, 

Feet. 

water above,........ . . . . 0·03 0·80 
--in current, estimated at 

0·80 foot per mile,....... 1·45 1·16 
-- in fall and rapid~, from 

smooth water below to 
smooth water above,. . . . . 0·06 

--in current, estimated at 
10·31 

1·50 ft. per mile, very fast, 0·10 
-- in first lake, e~timated at 

0·15 

0·20 foot per mile,....... 0·50 
-- in rapid hetween first & 

0·10 56·13 838·25 First lake. 

second smalllakes . . . . . . 0·10 
--in ~ec'd lake to connec ting 

l·OO 

stream, 0·20 foot per mile, 0·77 
--in currentin narrows,join-

0·15 57·oo 839·40 Second lake. 

ing ccondandthird lakes, O·IO O·IO 
-- in third lake, to junction 

of stream above 0·20 foot 
per mile ............... . 

-- in a succession of falls 
and rapids on connecting 
stream, from smooth water 

2·60 

below to sm' th water above 0·10 
--in fonrth lake, estimated 

at 0·10 foot per mile,. . . . • 5·85 
--in current and fallon con-

nccting stream, between 
fourtb lake and Maska-
nongi Lake, . . . . . . . . . . . . 0·05 

.--- in l\Iaskanongi-wagaming 
Lake, from foot to head, 
e'timated at 0·10 foot per 
mile, . . . . . . . . . . . . . . . . . . 6·'To 

-- in current in stream ab ove 
lake, e timated at O· 50 ft. 
pcr mile, .............. . 

-- in rapid, from smooth 
water below to smooth 

0·34 

water above, . . . . . . . . . . . 0·10 
--in cnrrent from rapid to 

opening of 'mali lake, e~-
mated at 0·50 ft. per mile, 0·10 

--in ixth lake, estimated at 
0·10 foot per mile, . . . . . . • 0·45 

0·52 59·'70 840·02 Tbird lake. 

0·59 65·65 851·68 Fourth lake. 

10·63 

0·67 '12·40 862·98 Maskanongi

wagaming. 

0·17 

10·06 

0·05 

0·05 73·39 873·31 Sixth lake. 
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Total Heïght aborJ6 

Distance. Ri se. lJist. the Sea. 

Miles. Feet. "Miles. Feet. 

Rise in rapid between small 

la.kes on connect'g stream o·os 1·80 

-- in seventh lake, to june-

tion of connecting stream, 1·75 0·16 75·22 8'i5·2'7 Seventh lake. 

--in rapid, on connect'g tr'm 

between small lake , ..... 0·16 2'1·02 

-- ineighth lake, to jnnction 
of connecting stream, 0·10 
foot per mile, .......... 0·38 0·04 '15·'16 902·33 Eigbtb lake. 

--in ra.pid, on connecting 
stream, from smooth water 
below to smooth water 

ab ove, ................ 0·20 5·00 

--in ninth lake, to stream 

at foot of rapids, 0·10 foot 
per mile, ....•.....•...• 0·50 0·05 '16·46 90'7·38 Nintb lake. 

--in fall and rapid , from 

smooth water below to 

smooth water ab ove, on 

connecting stream, .....• 0·15 19.3(} 

--in current, on stream 
above fall, which is very 

fa::~t for most part of the 
way, to the foot of a fall, 
estimated at 2·00 feet per 

mile, ·········· ........ 0·16 0·32 

-- in fJ.ll, from smootb water 
below to smooth water 
ab:>ve, to the level of the 
lower end of llatagamash-
ing Lake, ...•.........• 0·03 4·5() 

--in )la tagamasbing Lake, 
to the centre part of the 

lake, where the north-
west and north ea~t arms 
of the lake unite, e~timated 
at 0·10 foot per mile, ...• 'l·OO 0 7 83·79 933·20 ~Iatagnma~bing 

In the valley of the Sturgeo.1 lliv~r, bclow the Temaga
mang branch, there ar many pa.rt"' .._ u ~ceptible of improve
m IÜ"', e~p cially on the flat"' near the river, which are 

occ. "io_ ally wide and ext "'n: i e. 
At the 111 uth of tlu river, below the Hnd 'on'.:: Bay po-t, 

there is a \vide tract of 1nzirie, yielJiug a rank growth of wild 
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grass, inter per ed here and there with clump. of low trees 
and bu he , where the cattle belonO'ing to the Company, 
which have become numerous, range at plPasnre, and amply 
testify by tbeir admirable condition to the capabilitie of the 
soil from which they derive their ub"i 'tance. Partially ur
rounding this prairie tract, along the mm·gin of the lake, there 
i an exten ive mar h, already become somewhat celebrated 
for the quantity and quality of the crauberries it annually 
supplie . 

On the east side of the river, oppo ite the Hud"on's Bay 
Company's po t, and on both. ides above, until ncarly reachiug 
the ba in below the lowe;~t full, the oil appear" to be of good 
quality, giving a mixture of harù-wood and everO'reen , among 
the latter of which there i orne good ·white pine. Small 
portion of thi land have alrcady been partiully cultivated by 
the Indian and ervant of the Hud ... ou' Bay Company, and 
the crop re ulting from uch cultivation, particularly jn 
potatoe , have generally proved very productive. There are 
many spot al o, of equally good quality, above the fulls, 
although portion are rocky and ban·en; but after making the 
a cent to the Smoke Fall, the meand r" of the river pu s 
through·a tolerably level country, where the bank exhibit 
section of drab-coloured clay, overlaid with and, mo~t of the 
"\vay, a. far up a the Tema~amtmO'. The . oil on these fluts 
is chieHy a andy loam, bearing in many instances largl'- izcd 
ycllow birch, elm, maple and white piuc. 

Above the Temagamang, the country becomes more broken 
thau it Î" belo\v, and the flat are le~" exten ·ive, a11d before 
reachincr the l\Ia kmwnO'i it becomc for the greater part 
poor and rocky. \Vhite and red piue, tamarack, and a peeies 
of fir, which I wa infonned by 1\Ir. Sul ter is recognised a. the 
American eypre . , con .. titnte the grea ter part of the indig -
nou. n-rowth. The fir t three are freqneutly large and 
probably O'Ood timber, hnt the la ' t, \vhi<'h never attains a 
very large ize, i, u~ ually tuuted in appearance, and iuva
riahly i nd ! cate~ a very barren ..,oil. 

Ri:ing the va11Py of the 1\Ia~knnongi, the country a. "umcs 
a mouutainou character, with abrupt and precipitons hills 
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on either hand, varying in elevation from 200 to 300 feet, 
until reaching 1\'Ia kanongi-wagaming, where the highest 
elevation, according to my measurement, was 489 feet. 
Farther up the valley, to the north of J\fatagamashing, near 
the sources of the 1\Iaskanongi, the hills are still more lofty, 
and are nearly destitute of timber, rising apparently to the 
height of from 600 to 700 feet above the level of 1\Iatagama
shinO". 

There are but very few spots on the J\Iaskanongi that can 
be fairly represented as posses ing capabilities worthy of 
much attention for the purposes of agriculture. Portions of 
the lower part of the valley produce abundance of good sized 
pine, especially of the red varicty; but the upper part, par
ticularly the country RUlTOUn(ling the two largest lakes
l\fa kanongi-\vngamiug and ~Iatagamashing-is almost entirely 
a continuons snccession of barrcn rido-es of rock, whcre the 
greatest proportion of the few and scattcred forest trees con
sist of dwarfi:sh red pine and cypress. 

North Channel of the French Rh·er. 

The western out1ets from Lake Nipissing, of which men
tion \vas ma( le m la ~t year's Report, meet in their downward 
cour"e, and fall in a fine cascade into the northern bay of the 
lake, or expansion above the Rapide du Pin. From the 
centre part of this expansion, about one mile south from the 
fn,ll, the course down the north channel is very nearly due 
west, for about umeteen nnles; und, excepting about two 
and a-half miles at the lower end of that course, where it 
turns a little more uortherly, the wlwle of that distance is very 
nearly a straight line. The courRe thcn turns due south, the 
chnnuel openino- out into a succession ·of lükes, and at the end 
of about six miles. joms the middle or ol<l-travelled channel, 
abont two and a-half miles above the Grand Recollet Fall. 

The navi~ation of the northeru channel is interrupted by four 
rapid:s and one full, but portao·inO' becomes neces ury ouly at 
t\vo places, the one bcing at the mo t violent part of the 
uppermost Tapid, about seven and a-half 1niles below the 
lake which is above the Rapide du Pin ; the other at the full 
which joins the lower two lakes. 
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The e timated fall in these rapid parts of the channel is as 
follow" :-

Fe et. 
The upper rapids, called on the map the Three Rapids, . . . . . . . . . . . . . . . . 6·00 
The 2d rapid, about three-quarters of a mile below the upper rapids, . . . . 1·00 
The 3<1 rapid, a little below the part where the channel takes the north-

ward b~nd on its western cour:>e, two and three-quarter miles from 
the south bearing lake', . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l·OO 

The 4th rapid, half-a-mile below the 3d, . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2·50 
The fall which empties the lake above the Grand Recollet Fall, ...•.... 10·00 

20·50 

An i.1and diviùes the channel at the junction with the lower 
lake. , at the north-we~t end of which the water full perpen
dienlarly nearly the whole ten feet, while at the south-eu t 
end, the . ame descent i made in long and violent rapids. 

Immediately north from the part where the channel leaves 
the lake above the Rapide du Pin, a narrow arm or bay 
join.", extendino- W. N. \V. about three and a-half mile~, with 
an average breadth of about a-quarter of a mile, at the h"ad 
of which a stream fall in. The stream is ~mail and narrow 
at the entrance, but opens out in still or low flo\ving \Yater 
a few chain up, and i. navigable for from four to five miles, 
kePpincr a straight cour~e about N.\V. 

lu its general characteri~;tic , the north . cha mw 1 cliffPrs in 
no way materially from other parts of tlH~ Fn•neh R1ver, as 
deRcrihed in former Report . The countr./ a lon~ lts bauks is 
for the mm::t part rocky and ban·eu, the ~horc bol<l and 
pre('ipitou., but nowhere rif\ing to such an PIP ·:ltion a:o;; to he 
tennc<l mountainou . At the head of sorne of the bay~, and 
on tlw lake at the northern end, there are oern. wnal patelles 
of gooù land, \vhcre the urface i tolerably lev<•L all(l hnnl
woo<l timber, mixed with large-sized piw', is the principal 
growth; but these do not appear to be of any great extent 
anywhere in the immediate vicinity of the river. 

JValuzapitae River and 11fidrlle Outlet if French River. 

Two outlets of the French River join Lake Huron within 
about two mile of ench other, directly north of the chu•ter 
calleù the Bu tard Island , the western one beiug about five 
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miles ea~t from the entrance to the channel u .. ually travelled, 
of \Yhich a ô.e cription wa given iu n1y Report for 1 47. 
Followin~ th~ more \Ve tern of the two channel", the course 
up is abont ..1.. T • .N .E. for a little more thau two mile , \vhen the 
stream become rapit1, and turn abruptly to a bearing north of 
ea!':t. At about a mile and three-quarter~ from the tu ru the two 
chnnuels unite, the ea"tern oue bem·ing down towar 1~ Lake 
Huron, exa ·tl y parallel with the lower part of the \YC"tern. 

From the j nnction, ''hile the U}HYard bea ring of the ea t
'\Vanl outlet is in the ame line, but in au opposite dir 'ction 
to the tlowuward, the channel that connect" the \YC teru aud 
ea "te rn on tl et cro ~ e the latter and continue ...,traight to a 
parallel d ·pre - ion, over a mile distant. Thi third d •pre..;~ion 
pr 'S~nt" a long narrow heet of water, turning outhward 
towanl3 Lake Huron, but terminating in a bay without 
reaching it, \Yllile it' up\Yanl cour"c, like that of the d pre"
sion of the a:tern ourlet, carrie u to the main travelled 

chanuel of the river in about three mile . 
The ea tern of the two out1et" joiu Lake Huron over a 

strong rapid, wh cre the w·ater i" peut up for a cou~id mt ble 
di tauce, \Yithin u narrow gorge of bold precipitou elit(; but 
imtnè liately abov the rapid, it open out iuto a mall rouud
shap 'd lake, and outinue" to prc:--ent perfectly mooth \Yater, 
\Vit .l a t' ·arcely perceptible current 1p to th junction of the 
muiu rivèr, expaudüw a it approache the main channel. and 
'viù 'uiug ou the other ,_ide of it into a mall lake, \Yhit;h 
'\vith a fJw ùegree-. more of ea, ting in it' bearinrr, ha a lewrth 
of about t\VO nüle-- and a-half', with au average breuùth of 

thr '~-(lmtrter~ of a mile. 
At the north- "'a ·t angle of the lake, a large channel come~ 

in, whieh i.::- "'n:d to connect \Vith the rnain river, abon half 
way bJhveen the lower part of the lake and the Grand 
R~eollet Fa11 ; aml at the north-west angle another channel 
com ,_, iu from th \Ye twnrd, \vhich i one of the mouth~ of 

the \Yalmnpitac R·v 'r. 
A~c 'mling thi~ untlet of the \Yahnapitce for a mile \Ye:t nnd 

then a mile uorth-w ', t, \Ye rea ch the point \Yhere the rin~r 
split· iuto two; the other brunch runuing outh-we~t for about 
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four mile joins the main travelled channel of the French River jn t where another channel appear to ...;l'parate from it, taking a ''Te tward direction; but \Vhere thi' i Ji .. cha~ g •ù iuto Lake Huron, and \vhether there are auy other outlet:; to the we..,tward for thi very complicated di tribution of Wilter', as I wa · iufonned by . orne of the Inclian that "' ere with 111e, wou hl reqnire , ome farther iuve~ tigation. 
From the point \vhere the \Valmapitac epurate. into two chauuel~, a truc merid' an line. or a bearin o· al>o tt .r • 4° E. by cOiupa::, "'Till in tweuty-t\vo mile" awl a-half' trike .dr. Salter' · ba ~e 1iuc, \Vhere it cro:-; e the river; aud theuce a cour_·e T. 4° \Y., for ix m1d a-qna1ter ruile fartlwr, will reach the route where we truck ofr from the \Yalmapitae for the "\V hite-fi h Rivt~r. Dut a1tlwuo·h the gPu •ral bearitw i.:- thus far uearly due uorth, the river make . cveral exteu:--ive weeps ou eitlwr side of that lÏllC withiu the (li tance, aud mea 'Ures along it urface thirty-one mile. and fifty-eight chain to Salter'~ ba.~e line, anù thirty-eight mile auù t\veuty-t\vo chain to the \Vhite-fi. h Ri v •r route. From the \Vhite-iL h River route t\vo more general cour. e._ on the \Valmapitae, the fir, t north-ca~ t t\velve mil('.:', and the , eco nd north ui11e mile , r ach the large lake cal1~d \Vïllmapitaepiug, nlHl althongh there are , everal minor tnrn · withiu th'·' bYo cour~e ·, the wlwle m( a nred di tance aloug the urface, from the "ame , tartiug pla<'e, Î.' ouly about two lllllt>~ in exc' ~, bJi11g twenty-three rniJe~, or ixty-fonr mile. alHl fifty-~ix clmiu fi·mn the uwuth. }'rom the ontlet at \Valmapit<wpiug, a lir.e cio ht au<l a-half mile iu a uorth-we t beariucr cro, 'C~ the lake aml ·trike the co11ti1 nation of the main river, th upwa ·d cour e of whwh i about .... T.1: .h. for a little over a mile; but l>eyoud that di.-tauce it ben<l more uorth-ea ·terly, and be come very tortu ou . Afi ·r bcaring north-ea~terly about two mile in a geueral cour e, the valley tunL oTadnally rouud towanl" the northwe t, und continue in a uorth-we.terly beuriug a· far as the stream \Ya followed. 

'fhe navigation of the \Valmapitae up to \Vuhnapitaeping Lake i · attend •d with con ·id 'ra' le ditficulty, beiug ti· ·queutly int 'tTupted by fall, and long violent rapi(L, the curreut of the whole tream at the ame time beiug very trang, e pecially 
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aboYe the White-fish River route. A current becomc per
ceptible upon entering the ea tern mouth of the stream, im
mediately after leaving the French River bay, and at one 
place, a little over half-a-mile np the channel, there i a rapid, 
giving a fall of about a foot and a-half. Above the bifurcation 
of the river, there are fourtecn falls, and one Jam of drift-wood, 
where portage are nece sary, both a c 'ntling and desccnding, 
and there are everal rapid.s besides, which require to be por
taged when a,cending the river, although they can mostly be 
run when proceeding downward. 

The tribu tarie of the N ahnapitae are all small, two only 
being navigable for any considerable distance, and couse
quently there i but a small apprecittble difference in the 
volume of the water fi·01n the junction \Yith the French River 
to Lake Walmapitaeping. One of the two tributarie. flows 
from the north-.we.·t-vvard, and joins the main river on it" ricrht 
side, about. half-way between the mou th and Salter's ba e line; 
the other f:lows from the south-ea t, and joins on the left ide, 
about two mile above the base line. 

Levels of tlw TVahnapitae Rh· er abm:e the Sea. 

Lcvel of Lake Huron, ...•.......• 
Rise on the French River to the 

junction at the bay bclow the 
mouth of the Wo.hnapitae, .... 

-- in the smooth wn.ter of the bay, 
e'timatcd at 0·20 foot per mile, 

--in the we"tern outlet of the 
river, up to smooth water be-
low the lowe"t rapid, cstimat-
ed at the rate of 0·80 foot per 

Dis-
tance. Rise. 

Miles. Feet. 

8·80 

2·60 0·52 

mile,....................... 1·50 1·20 

--in rapid on the outlet hn.lf way 
up, . . . . . . . . . . . . . . . . . . . . . . . . 0·06 1·50 

--in current, to the bifurca
tion of the river, e'timated at 

Total Ht. above 
Dist. the Sea. 

liles. Fect. 

5'78·00 Lake Huron. 

2·60 58'7·32 Mouth of Wa· 
napitae. 

0·50 foot per mile, . . . . . . . . . . . 0·'74 0·3'7 4·90 590·39 Bifurcation. 

-- to still water below a fall, 
estimatcd at 0·80 foot per mile, 
a fast current, • • . . • • • • • • • • • • 1·45 1·16 



Ri e in fall, from smooth water 
below to smooth water above,. 

--in fa-t current to foot of fall, 
estimated at 1·00 foot per mile, 

--in faU, from _mooth water be
low to .::mooth water above, ... 

--in fast current, e.:timated at 
I·OO foot per mile, .......... . 

-- in rapid below a whirlpool, 
from -mooth water below to 
mooth water above, ........ . 

--in current along .stream, below 
whirlpool, ................. . 

-- from smooth water below 
whirlpool to mooth water 
above a rapid7 ••••••••••••••• 

--in current, e timated at 1·00 
foot per mile, .............. . 

-- in rapid, .....•............. 
-- in trong current, the whole 

di-tall.ce estimated at the rate 
of l·Oo foot per mile, ........ . 

--in fall, ......... : . ........ . 
--in current: e-timated at 1·00 

foot per mile, .............. . 
-- in rapid, ..............•.... 
-- in current, e-timated at 1·00 

foot per mile, ...........••.• 
- -in fall, ................... . 
--in fa:::t current, to the jonction 

of a bran ch falling in on west 
ide, estimated at 1·00 foot 
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Dis-
tance. 
Miles. 

0·06 

1·16 

0·02 

1•48 

0•02 

0·14 

0·10 

0·65 
0·20 

4•56 
0·08 

1·27 
0•06 

2·96 
0·10 

Total Hi. abcn:e 
Rise. Dist. the Sea. 
Feet . • nies. Feei. 

10·00 

1•16 

10·00 

1•4 

0·60 

0·18 

3·50 

0·65 
3·00 

4·56 
7·00 

1·27 
o·so 

2·96 
7·00 

per mile, . . . . . . . . . . . . . . . . . . . 4·64 4·64 23·85 
--in current to Beaver Marsh 650·35 Tributary. 

Brook, estimated at 1·00 foot 

per mile, . . . . . . • . . . . . . . . . . . . 4·54 4·54 28·39 
-- in fall · and rapid~, including 

the current below each, from 
smooth water below to smooth 
water above, -viz.:-

Rapid, ..........•... 3·50 
FaU:; and rapids, ..•.. 8·00 
Fall · and rapids, ..... G 00 

--in current, estimated at i·OO 
0·50 17·50 

foot per mile, . . • . . • . • • • . • • . • 0·20 0·20 

654·89 Beaver f rsh 
Brook. 
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Dis- Total Ht. abovs 

tance. Rise. JJist. the Sea. 

1\Iiles. Fe<'t. Miles. Feet. 

Rise in rapid, .................. . 0·02 0·50 

-- in current, estimated at 1·00 
foot per mile, .............. . 

-- in rapid, .................. . 

1·11 1·11 

0·06 1·50 

--in current estimated at 1·00 ft. 
per mile, .................. . 

--in f<tll, ineluding rapiù below, 

0·40 0·40 
0·10 35·00 

--in current b:!tween f,Llb, esti-
ma.ted at 1·00 foot per mile, .. . 0·55 0·55 

-- in falls and rapids, ........ . 0.06 37·00 

-- in current, estirnated at I·OO 
foot per mile, .............. . 

-- in rapiù, .................. . 

1·74 1·74 

0.02 0·50 

--in current, estimated at 1·00 
foot per mile, .............. . 

--in fall, ................... . 

2·17 2·17 

0·04 7·00 

-- in current, up to the crossing 
of Salter's base line, estimated 
at 1·00 foot per mile.......... 1·27 1·27 36·63 761·33 Salter's base 

li ne. 
-- in current, estimated at 1·00 

foot per mile, .............. . 
--in fall, at lat. 46° 23' 8'', ... . 

-- in curren t above the fall up 
to tributary at camp of 20tb 
September, estimated at 1·00 
foot per mile, .....•......... 

--in current, estima.ted at 1·00 
foot per mile, ........•...... 

-- in rapid, .................. . 

-- in cm·rent, estimated at 1·00 

0·50 
0·01 

1·50 

2·24 
0·04 

0·50 
7·50 

1·50 38·64 

2•24 
1·50 

770·83 Tributary. 

foot per mile, up to the creek, 
on the route to White-fisb 
River,...................... 3·26 3·26 44·18 777·83 Route tÔ White-

-- in current, very fast, estimated fish River. 
at 1':)0 ft per mile,........... 1·70 2·55 

--in rapid,...... . . . . . . . . . . . . . . 0·10 5·00 

--in current, very fast, estimated 
at 1·50 ft per mile,........... 0·60 0·90 

--in falls and rapids, . . . . . . . . . . 0·26 60·00 

--in current, estimated at 1·50 
ft per mile, . . . . . . . . . . . • . . . • • 5·50 8·25 

--in rapid, . . . . . . . . . . . . . . . . . . . 0·08 2·00 

--in current, estimatcd at 1·50 
ft per mile, . . . . . . . . . . . . . . . . . 0·34 0·51 

--in fall, . • . . . . • • . . . . . . . . . . . . 0·02 10·00 
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JJis- Total Rt. above 
tance. Rise. JJist. the Sea. 

Rise in current, estimated at 1·50 
Miles. Fcct. Miles. Fect. 

ft per mile, ................. . 0·58 0·87 
--in strong rapid, ........... . 0·16 6·00 
--in current to foot of fall, esti-

mn.ted at 1·50 ft per mile, .... . 0·87 1·30 
--in fall, ................... . 0·01 7·oo 
--in currcnt across pool bctween 

falls, estimatf'd at 1·50 ft. per 
mile, ...................... . 0·21 0·32 

--in fall, ................... . O·OI 8·00 
--in currcnt, estimated at 1·50 

ft per mile, ................ . 2·60 3·90 
--in fall, ................... . 0·01 G·OO 
--in currcnt, very strong, esti-

matcd at 2·00 fect per mile, .. . 0·31 0·62 
-- in rapid, .................. . 0·05 2·00 
--in very strong currcnt, esti-

mated at 2·00 feet per mile, .. 5·00 10·00 
-- in rapid, .................. . 0·12 7·00 
--in current, very strong, esti-

mated at 2·00 feet per mile, .. . 1·30 2·60 
-- in rapid, .................. . 0·28 8·00 
--in current above rapid, where 

the river is wider, estimaied 
at 0·80 foot per mile, ........ . 2·75 2·20 

--in rapid to outlet of Wahna-
pitaeping, ................. . 0·14 5·00 67·18 937·85 Wahnapitac-

ping. 

Between Lake Huron and the head of the bay north of the 
main channel, the country is bold, rocky and barren, like most 
other part of the French River; but on the ea tern outlet of 
the "\Vahnapitae, toward the bifurcation, there is some tolera
bly gooù flat land, bearing hard-wood mixed with evergreens. 
The valley of the W ahnapitae south of the "\Vhite-fish River 
route contains many con iderable tracts of flat land, much of 
which appears to be of good quality, bearing hard-wood and 
large white pine in abundance ; but a great proportion of the 
flats are low, wet and swampy; and this is particularly the 
ca e where the river makes a longwe terly sweep about half
way between the mouth and Salter's base line. 

L 
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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 are lcss extensive, and the 
general character becomes much more rugged and broken 

than it is farther down. 
Wahnapitaeping Lake is a fine sheet of water, surrounded 

by picturesque hi.lls 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 
flats at the junction of the river. On the south side a bold 
rounded promontory separates two long narrow bays lying 
du:ectly north and south, the river flowing out of the southem 
extrémity of the eastern one. The shores on the east and 
west sides are less symmetrical than on the north and south, 
being indented by numetous coves and long narrow hays. 
The greatest bread th of the lake from north to south is a little 
less than nine miles, and the extrmne breadth from east to west 
is rather over ten miles, including a deep bay on each siùe. 
The whole area of the surface contains from forty to fifty 

square miles. 
The river above the lake after leaving the flats at the mouth, 

meanders through a great sandy plain, clad almost exclusively 
with red 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. 

With the exception of there being a pretty strong current 
to sten1, 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 W ahnapitae at the place already indicated as 
the White-fish River route, a small rivulet is ascended for a 
few chains, and then a portage made due west thirteen chains, 
to a small narrow lake about a mile in length, lying north and 
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south, which supplies the little rivulet. From a buy on the west side of this small lake another portage is made west, fifteen chains to a second small lake, and then cro sing that lake in a course about W. S. W. thirty chains, a third portage is reached which crosses the water-shed. dividing the waters of the Wahnapitae from those of the White-fish River. The course across the portage is S. 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 whole lengtb, until within a mile or less of Lake Huron, consists of a long chain of lakes, lying at short distances from one another, connected by short, small and sometimes rapid streams. 
From the head lake a straight line in the bea ring W. S. W. for a little over seventeen miles, reaches a circular-shaped lake named Round Lake, but sometimes spoken of as White-fish Lake, th us giving rise to much confusion, as the lake generally recogniseù by the latter name belongs to another stream, and gives its tribute to the Spanish River. 
Continuing across Round Lake in nearly the same bearing as before, two miles bring us to the outlet. The stream, as it fiows fr01n the lah.e, takes a general course of about S. W., and in about two miles enters Lake Lavase, which, with the small tream issuing from it, gives us two miles more in the same direction to the head of Lake Panache. This is the largest lake of the serres; its length, following the travelled route, i about eleven miles, in a bearing W. by S., and then two miles in a bem·ing south. At its lower extremity there is a narrow gorge with a fall into another lake. From the fall the downward course of the valley, over lakes and streams, is south for about two miles, and then west for about eight miles. Below this the general bearing to the mouth is south-west, and the distance about four miles, in which are crossed three smttll pm·allel east and west lakes, 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 Wallace mine location, in atitude 460 6' 26" N., and longitude, by account, 81° 45' 48" W. 
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The following tabular arrangement gives the levels of White

fish River over the sea : 

Levels if White-fish River above the Sea. 

Dis- Total Total Ht. above 
tance. Rise. 

Miles. Feet. 

Dist. the Sea. 

"1\Iiles. Fect. 

Level of Lake Huron, ... . ....... . 
Rise in the stream above the junc

tion, estimated at the rate of 
0·80 foot per mile, to the foot 
of the lowest fall, ........•.. 

--in fall, .•.................. 
-- across pool, between falls, esti-

mated at 0·50 foot per mile, ... 
-- in falls, ...................• 
-- across lower lake, estimated 

at 0·10 footper mile, ........ . 

0·80 
0·03 

O·ll 
0·05 

1·00 

0.38 

1·70 

578·00 Lake Huron. 

0·64 
37·00 

0·06 
14·00 

0·10 1•99 629·80 First lake. 

0•19 

0·1 '1 4·0'1 630·16 Second lake. 

-- in stream between lakes, es
timated at 0·50 foot per mile, .. 

-- in lake to foot of rapids, esti
mated at 0·10 foot per mile, ... 

--in a succession of falls and 
Rapids, forming the connecting 
stream between lakes, ..... ~. 

-- across lake to the junction of 
stream below fall, estimated at 
0·10 foot per mile, ..........• 

0•60 100·00 

--in faU, .......•...•........ 
-- in stream to foot of faU, esti-

mated at 0·80 foot per mile, ..• 
--in faU, ................... . 
-- in a long lake above the faU, 

estimated at 0·20 foot per mile, 
--in rapid, at lat. 46° 10' 22 11

, ••• 

-- in stream, estimated at 1·00 ft. 
per mile, .....•..........•.. 

-- in rapid, .......•........... 
--- in lake above rapid, estimated 

at0·20 foot per mile, ....•...• 
--in rapid, ..................• 
- in lake above rapid, estimated 

at 0·20 foot per mile, ........ . 
- in same lake, a narrower part, 

estimated at 0·25 foot per mile, 

-- across lake to foot of falls 
below Lake Panache, estimated 
at 0·20 foot per mile, ..••••••• 

0·30 
0·05 

0·44 
0·01 

5·75 
0·02 

0·90 
O·Ol 

1•26 
0·05 

1·65 

1·25 

1•00 

0•03 4·9'1 730·19 Third lake. 

ll·OO 

0·35 
7·00 

1•15 ll•22 749·69 Fourth lake, 

1·00 

0·90 
2·50 

0·25 13·41 '154·34 Fifth lake. 

3·50 

0·33 15·11 7 58 ·1 '1 Six th lake. 

0·31 

0•20 1 '1·36 '158·68 Lake Panache 



Rise in fall from Lake Panache, ... 
-- along surface of Lake Panache, 

estimated at O·IO foot per mile, 
-- on connecting stream above 

Lake Lavase, estimated at 0·50 
foot per mile, ..............• 

--on Lake Lavasc up to the 
lower point of the marsh, esti
mated at 0·20 foot per mile, .. 

-- in current, moderately strong, 
up through the marsh, and up 
the stream to the foot of the 
rapids below Round Lake, esti-
mated to average 0·80 oot per 
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Dis-
tance. 

Miles. 
0·02 

13·00 

0·56 

l·OO 

Total Total 
Rise. IJist. 
Feet. llfiles. 
8·00 

1•30 30·38 

0·28 

0·20 31·94 

mile nearly, . . . . . . . . . . . . . . . • 2·60 2·08 
-- in two rapids, including cur-

rent between, up to the leve! of 

Ht. above 
the Sea. 

Feet. 

767·98 Eighth lake. 

768• '6 Lake Lavase. 

Round Lake,................ 0·11 5·00 34·65 775·54 Round Lake. 

A small brook falling into Round Lake, on the north side, 
issues from another lake called Muckataewagaming, lying 
pm·allel to the upper chain ; to this lake there is a portage of 
about half-a-mile, long u ed by the people connected with the 
Hudson's Bay Company, when on their way to the post of 
White-fü~h Lake. From the north end of this portage a bear
iug of N. N. E., and a di tance of a little over a mile across 
Lake ltfuckataewagmning strikes the southern termination of 
Salter's n1eridian line, and also the end of a portage, both of 
which cross the water- hed and come upon White-fish Lake 
at a ùiRtance of frmn twelve to fourteen chains. 

The lakes above Round Lake, of which thore are five, are 
ali long and narrow; the lowest one of the series Inca..., ures 
upwards of ten miles iu lcngth from head to foot, but is 
nowhcre thirty chaim~ wide, except at the lower end, 
where the breadth is about three-quarters of a mile. ~:Iucka
tacwagaming lies exactly pnrallel with this long lake, and 
mea 'ures from four to five miles in lcngth, with a breadth 
never excceding half-a-milc. Round Lake, as its name implies, 
is nearly circular, with a diamctcr averaging about a mile and 
three-quarters; in addition to the tribute reccived by Round 
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Lake from the head lakes to the east, and from Muckataewag
aming, to the north, a third tributary enters iton the west side, 
about three-qum-ters of a mile above the outlet. 

The country surrounding these upper lakes is for the most 
part very broken and rocky, few parts claiming mu ch con
sideration for their agricultural capabilities ; but pine grows 
abundantly of both the red and white varieties, and the white 
pine is frequently of large size. On the north siù.e of Round 
Lake, between it and 1\'Iuckataewagaming, there is a conside
rable extent of land yielding stout maple and oak, mixed with 
large-sized white pine, where the soil is evidently of good 
quality, but the surface is for the most part rugged and stony. 

The same description will equally apply to the country on 
the north-west side of the water-shed, bordering on White-fish 
Lake, where patches have been partially cultivated around 
the Hudson's Bay post, producing potatoes of the finest 
description, but the places capable of yielding them, or of 
being cultivated at all are confined to very narrow limits, 
from the irregularity and general rocky character of the 
ground. 

The banks of the stream falling from Round Lake are 
generally flat and dry about the upper end, bearing balsam, 
small white birch, cedar and tamarack; but they become 
gradually lower and more swampy towards Lake Lavase, 
and the stream after passing through a low and wet tract, 
producing black ash, and black oak of stunted size, opens out 
at the junction with the latter into an extensive marsh. 

The upper lmlf of Lake Lavase is all marsh, averaging about 
half-a-mile in width, and bounded on each side by bold rocky 
hills; the lower half is alternately rocky and marshy at the 
points and in the hays, and the banks of the connecting stream 
flowing from it are low and marshy to the junction of Lake 
Panache. 

About two miles below the junction, Lake Panache opens 
out over a great area, extending several miles to the southward 
in a great south bay, which constitutes the main body of the 
lake. From this bay an arm extenùs in a general bearing 
about E. S.E. for six miles, reaching longitude, by account, 
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81° 12' 55" W., and giving a totallength to the lake from its eastern to its western extremity of about eighteen miles; fron1 the western end of the lake, another arm extends nortberly, but that part was not examined, and I am consequently unable to describe its limits. 
The north shore of Lake Panache, from the junction of the stream from Lake Lavase to the western extremity, where the northern arm branches off, is tolerably regul::tr, and it is bold and rocky most of the way; but the coast on the south side and up the eastern arm is decply indented by hays of great extcnt; numerous islands, many of which, especially those about the centre, are of large size, are distributed over the surface of the lake. The surrounding country is for the most part rugged and rocky, and the soil is no where in the vicinity of the lake of a higher character than to enable it to support a modera tel y good growth of red pine. 

The lakes below Lake Panache, which alllie transversely to the course of the fast- fiowing parts of the streams that unite them, are narrow, sometimes not exceeding a few chains in width ; they are bounded by bold, rugged, barren shores, destitute of attraction as reg~nls the picturesque until reaching the lowest lakes of the series ; these wash the base of the range of hills which stretch along the coast of Lake Huron from Lacloche, anù though the country is barren, the scenery becomes very beautiful. The hills do not rise to a great elevation; one of the highest was found to be only 369 feet over the level of the small lake at its northern base, or 421 fect above the level of Lake Huron; but the bare white precipitons sides and sharp rugged outline of these hills stamp then1 with a charactcr which strongly contrasts with that of the surrounding country. 
The range here is divided into two ridges of equal elevation by a narrow valley lying east and west, occupied by an arnl of the lowest White-fish River lake, on the west, and by a small lake ·whose waters flow away from the vVhite-fish River on the ca t. The southern boundary of the range is mm·ked in the valley of the White-fish River, by the l::tst two falls in the stream belo w. The banks of the stream below the lowest 
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fall are for the grea ter part flat, and there is a tract of tolerably 
good land on either side, yielding principally hard-wood mixed 
with pine. 

DISTRIBUTION OF THE ROCK FOR:\IATIONS. 

The rocks of the region explored during the sea on, embrace 
two of the oldest recognised geological formatios, the Lauren
tian and Huronian; the rocks of the latter and more recent of 
which have been observed to pas unconformably below the 
lowest of the fossilifcrous strata of the Silurian system. The 
contorted gneiss of the Laurentian series, with its a sociated 
micaceous and hornblendic schists, spreads over the country 
to the south and ea t, while the slate , conglomerates, lime
stone, quartzite and greenstone of the Huronian, occupy the 
north and western parts. 

It was stated in 1ny Report on the north 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 aline 
be drawn frmn that point to the junction of the ~Iaskanongi 
and the Stnrgeon Rivers, it would rnn in a north-easterly 
bem·ing nearly, anù it would Tudely repre ent the common 
bouwlary of the two forn1ations; were the junction ho\vever 
followed out in detail between the two points, there woultl be 
many deviations from the line, pre eutiug sweeps and e1n·ves 
in it, sometimes on one side and sometliues on the othcr, 
resulting fron1 the effects of undulations. 

The difference in lithological character between the two 
formations was always suflicieutly apparent, but though both 
were frequently found at short distauces apart, the immediate 
point of contact was al ways obscure; and a mass of green toue 
of rather com·se grain was usually the fiŒt intimation of the 
proximity of the hi<rher rocks. 

The change wa fir~t o bserved at the j unction of the Mas
kanongi and Sturgeon Rivers, and it wa afterwards di.:covered 
on the vVahnapitae at two places, one about half-way between 
the White-fi ·h River route and vVuhnapitaeping, and the other 
cros ·ing the Wahnapitae about four miles above the "\Yhite-
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fi h River roue; it wa a {Tain mani[! ed on the fir t little lake on the \Yhit -fLh River rou e after 1 ving the ~ ahnapitae, i .,trike thence b in(Y in a cour~e generally parall 1 to the upper chain of the \Vhit -fi h River lake ; cro ~jnCY ..__ait r' ~ ba"e 1ine .. rn wh re near hi fifty-~econd or fifty-third mil , and pa ing to th astward of Lake Panach , it run out at L ke Huron, north of hibahahnahning, a~ ha,.. b en ... aid. 

Laurentian eries. 

On the • turgeon River, gne· " of red and !::!T y co1our int r tratified 'vith laJ er of mica la te and quartzite i" di lay l at a ·h of th fall and rapid b 1ow the moke aH ; 3Jld the bank: o · a i nally xhibit '"'trata of th ame lithol gical charact r, alway more or le contorted, but having a (Yeneral dip outh or outh- t. 
A moke Fall, the trata which are otherwi::e ~inrilar to tho'"'e., nb low, are toi rably r ~gular, an 1 hew a dip ,...._ by W. but immediately abov the fall they hecome n' r1y fiat, the ano-le of inclination not exce ,din(Y ~ix d (Yre in a due outh direction. In th l DCY north-we t rn tr 'teh of the vall y above moke Fall, and b low the T'ffi gamang, o ·a · onal expo ure on the bank of the river xhibit !!Dei an q rtzi , invariably dir pinœ outh; nd ab ve th T marramanu-,' her th rock re mor fr quently expo d, ther' · no remarkable change in the litho1ogical charact ·r for ceveral 

mile~ wl il the g neral dir ·ontinue~ to b uth rly. 
Be w n the low t hvo rapid , abo re the T magamanœ, th g-n i · o-r n in 1 ( rt , derivin!! i '"' colour from the 11r -en ce of hl rite, and h ch lori · c b d are u c d d by and. int r tratifi d with bed of red and gr y ·olour. ; toward the nd of the north ' e t tr , h, the prevailing col or of the gnei 

Î"' gr en, and portion,.. are of a concretionary cl aract r, the c ncr tion b ·in enclo d in thin filn1 f hlorite ; th general dip i about . by E. 
the lbow of the riv r, wh r it turn north rly, and where 1all tr m com in, thinni h 1 of fine-!!fain d red d rr y gneL oc ur ; he b d ar parted by layer of 
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yellow mica, and shew a dip south, while silnilar 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 1\Iaskanongi, the 
east bank exposes contorted gneiss, with many beds of green
ish coloured quartzite. At the junction of the Maskanongi, 
the rock is rather coarse-grained greenstone, rising on the 
north side of the tributary in a pTecipitous hill about 250 feet 
high. 

The rocky banks and bold rounded bluffs of the French 
River are all gneiss, generally of a Ted colour, or red and grey, 
with interstratified poTtions of micaceous and hornblendic slate. 
These rocks every where disp1ay contortions and are inter
sected by numerous quartzo-feldspathic and quartz veins, and 
small fissures and cracks in the rocks are sometimes filled with 
crystals of black hornblende. 

On the north channel of the French River the attitude of 
the gneiss, independent 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 redis fine 
grained and compact, the grey coarsely crystalline; the bed
ding, which is very distinct and tolerably regular, dips 
E. S. E. <45o. At this point the gneiss iseut by two sets of 
granitic veins, one set composed of large coarse crystals of 
red feldspar, with quartz ~nd mica, Tunning 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. "\V. and S.E. 

On the upper part of the middle channel both north and 
south of the main Tiver, black hornblendic slates with g~u·nets, 
are occasionally seen interstratified with the gneiss ; but at the 
northern end of the lake, and on each side of the eastern out
let of the Vv ahnapitae, the gneiss, which is very mu ch con
torted, is chiefly red and grey. 

At the falls and rapids of the Wahnapitae, and wherever the 
rocks are seen in the valley below the White-fish River route, 
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they were found to consist of red and grey gneiss, generally 
more or less contorted, but shewing an average dip from south 
to south-east; and in the country east of the river on Salter's 
base line the gneiss forms a series of precipitou ridges running 
N. E. and S. W., all shewing a clip S. E.< about 45o. 

On the base line west of the river, the ridges which are 
there also very precipitons, at sorne parts run nearly north 
and south, and the strata sometimes appear to be vertical, but 
always 1nore or less contorted. 

At the sixty-feet fall and rapids, about two miles and a
quarter above the White-fish River route, the gneiss rises in 
bold precipitons cliffs about 150 feet high, on the north-west 
side, striking E. N. E. and W. S. W. in vertical strata ; 
the cliffs run across to a small1narshy creek, about a-quarter 
of a mile above the falls, and present low bluffs or leclges over 
its southern bank; but about a mile fmther up, an exposure 
of quartzite and slate, belonging to the Huronian series, 
cornes to the river dipping N. W. <65°. 

The junction of the upper and lower formations must conse
quently take place in the low marshy ground near the creek; 
it crosses the river there, but probably 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 ne arly coïncide with the course 
of the stream, and just at the turn another exhibition of the 
gneiss of the lowcr series makes its appearance ; a smalllow 
hollow or clingle at this part seems to mark the bounùary of 
the formations, the contorted red and grey gnei s being on the 
south-east side of it, while the north-west is occupied by a. 
somewhat coarse-graineù greenstone, which at one part has 
an arrangement of its crystals in a manner obscurely resem
bling stratification. 

Huronian Series. 

It has already been stated that coming from the lower to 
the higher formations a mass of rather coarse-grained greenstone 
was generally met with. It was so on each occasion, with the 
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exception of one, and in that there was an inteTval between 
the formations occupied by a 1narsh, beneath which the green
stone may have been present without any exposure. Whether 
this greenstone is the result of an overfl.ow contemporaneous 
with the upper formation, or an eruptive mass intruded at a 
later period, bas not yet been ascertained. Greenstones 
almost or quite identical with this were found at other parts, 
forming regular bands between beds of quartzite and con
glomerate or slate, and were frequently seen to cap the bills 
where the strata below were nearly horizontal; but there are 
also many vertical intrusions where the greenstone presents 
no distinctive difference in mineral character frmn the inter
calated layers, farther than being generally in a slight degree 
of a finer grain. 

The Tocks which form the different members of the group, 
as seen in the area examined, taken independantly of igneous 
intrusions or interposed trap beds, may, there is reason to 
suppose, be found to succeed one another in something like 
the following ascending order; the district however is so 
much disturbed that the sequence is not given with much 
confidence, though aU the masses described are met with in 
one place or other. 

1. Fine grained green silicious slates, with thin bands of green quartzite in
terstratified; also fine grained slates, sometimes of a green tinge, and often 
bluish or black, weathering very black; occasionally sorne layers assume 
a reddish color; copper pyrites and iron pyrites are frequently present 
in this division. 

2. Slate conglomerate, the matrix al ways greenish in colour; sometimes it 
has a regular slaty structure, at other times it resembles a massive fine
grained greenstone trap; it holds pebbles of white and red syenite in great 
profusion, with occasional masses of green, brown and red jasper, rounded 
in form; associated with the conglomerate, and probably not far from the 
division No. 1 are green slates in very regular laminœ, cleaving with the 
bedding, and usually eut by parallel joints. 

3. A band of limestone; its strata always appear very much disturbed, and it 
is in general associated with greenstone. The prevailing color of the 
limestone when found in mass, is a pale whitish-grey, sometimes passing 
into dark blue; the band is frequently brecciated, and often displays rongh 
jaggcd edges, which appear to belong to layers of hornstone: portions of 
the band are induratcd calcareous shale, and these occasionally contain 
fine-grained silicious pebbles. 
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4. Slate conglomerate resembling the slate conglomerate on the other side of 
the limestone. 

5. Green silicious chloritic slates, with sorne tolerably strong bands of 
quartzite. 

6. White and very pale sea-green close-grained quartzite
1 

with beds of quartz 
conglomerate interposed7 and layers of talco-quartzose slate, sometimes 
of a dark green color, but more frequently a pale flcsh-red. The pebbles 
of the conglomerate are chiefly small white opaque rounded masses of 
qua,tz, but these are occasionally mixed with rounded masses of red and 
green jasper. 

Leaving the Laurentian rocks on the main stream, at the 
junction of the Sturgeon River and the Maskanongi, and 
a cending the tributary, the range of the greenstone with 
beds belonging to the first division, consisting of green and 
bluish slates, sometimes weathering very black, and thin 
layers of greenish quartzite, were found on the shores of the 
largest of the three lower lakes; the slates were generally of 
a very fine grain and compact texture, and frequently con
tained copper and iron pyrites. 

At the head of the same lake the slate, which there is 
green, weathering brownish-grey, rises in a set of parallel 
ridges, running N. 50° E. and S. 50° W., the trata apparently 
vertical. The rock here produces a rough, jagged and 
wrinkled surface, breaking into elougated splinters when 
struck with the hammer. Abreast of the falls, at the head of 
the lake, the slates, otherwise similar to those of the ridge 
below, and still f01ming a ridge on the south si de, are con
glomera te, holding rounded pebbles of syenite, with occa
sional brown and. green ones of jasper. 

To the west, the slates are eut off by the intrusion of a 
dyke of compact fiesh-red feldspar, which crosses the portage 
between the two lakes, at the southern bend, and forms the 
falls. The intrusive red feldspar was found to be eut by small 
veins of specular iron ore; and veins of semi-translucent white 
quartz, holding yellow sulphuret of copper, intersect both, 
di placing the iron ore veins. The general bearing of the 
whole intrusive ma s appeared to be nearly north and south, 
but the main vein of quartz, holding copper pyrites, lies about 
N. E. and S. W. Smaller quartz veins, but apparently with
out copper ore, 1un into the main vein on either side. 



174 

At the foot of the lake, where a southern bend occurs in the 
coast, the strata consist of slate and quartzite, very much dis
turbed ; but they shew a general strike nearly east and west, 
with dykes of greenstone and compact flesh-red feldspar 
cutting them transversely, till turning north up the long nar
row lake below 1Iaskanongi-wagaming, when the slates strike 
along the east si de, shewing a regular dip from N. soo E. to 
due east, with an average inclination of twenty-five degrees. 

At a short distance west from the lake, the bills are green
stone and pale greenish quartzite, which possibly may be 
interstratified with one another; but their mutual relation not 
being well deve1oped, such cannot be asserted as a fact. 

At the falls at the foot of the Maskanongi-wagaming Lake, 
the rock is compact dark blue or greenish slate, and the same 
rock continues on both sides of the lower bay; but above the 
lowcr bay, as far as the head of the lake, the shores and islands 
are slate conglomerate, with pebbles of syenite. The attitude 
of the conglomera te on Maskanongi-wagaming appears, for the 
most part, to be nearly horizontal. On the west side of the 
lake, it was observed to form the lowest of a set of distinctly 
markcc1 bands of rock, the accumulation of which constituted 
the highest hill ; it was succeeded above by a band of greenish 
colored quaTtzite, sorne of which bas a slaty cleavage parallel 
to the layers of the deposit, while the third and fourth, or 
uppermost bands, were found to be greenstone, the dip of the 
whole being N. W. by W.< from 10° to 120. 

On the east side of the lake, directly opposite this graded 
mountain, the conglomerate gives an escarpment facing to the 
west, with an easterly clip, showing 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 
escarpment faces easterl y, and the rock, being on the western 
side of the anticlinal, s1opes gently to the west. 

On the small northem lakes below Metagamashing, and at 
the lower end of Metagamashing itself, the rock is a very fine-
grained finely laminated green slate, portions of which con
tain rounded pebbles of syenite, remotely apart from each 
other. At the portages next below Metagamashing, these 
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slates clip S. 2° W.< from 10° to 150, but that dip is not 
constant, as a short distance above they bccorde horizontal. 
They are divided by two sets of parallel joints cutting the 
strata into rhomboidal-shaped blocks, the direction of one set 
being N. 52° 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 fragments of 
similar shape. Portions of this slate are tolerably well 
suited for whetstones. 

Both shores of the north-east arm of Metagamashing are of 
· syenitic slate conglomerate, the strata gently undulating, or 
nearly horizontal, until getting within a mile and a-quarter of 
the point of the peninsula which divides the two anns of the 
lake, where the rock is a pale green quartzite, evincing great 
di turbance, and dipping irregularly to the westward. Above 
the point where the quartzite appears, the rock is a pale flesh
red yenite, the principal constituent mineral being a flesh
red feldspar, and fm·ther up still, on both sides of the narrows 
leading to the main body of the lake, it is greenstone. 

On both sides of the north-west arm, the rock is white or 
pale green quartzite, portions having a regular slaty cleavage, 
pm·allel with the bedding, which shows a clip all along the 
west coast from N. 57° E. to N. 75° E., the average incli
nation being sixty degrees. At the rapids on the river, just 
above its junction 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 chiefiy greenstone, with disturbed strata of 
syeuitic slate conglomerate and slate on sorne of the points 
and on the islands near the middle. On the group of small 
islands in the bay leading to the portage over the water-shed, 
slates and greenstones are seen in inter tratified layers, dipping 
S. 70° E. < 45°, and the water-shed is greenstone. It appears 
probable that the green tone of the southern bay is a con
tinuation of the intru ive ma s of greenstone and syenite 
ob ervecl at the peninsula dividing the two arms of the lake. 

At the smalllake on the west side of the water-shed, the 
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rock is a compact 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 conglomera te, but the coast on the west side 
of the bay is greenstone. The greenstone here forms the bold 
promontory which di vides the eastern bay from the main body 
of the lake, and also the islands off the east coast south frmn 
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 bread th 
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, 
running quite parallel to one another, with a strike of S. 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 thickness, holding small rounded pebb1es of white quartz, 
with sorne of red jasper. The beds are perfectly vertical, with 
a strike S. 37° E. The first rock on the lake shore, on the 
west side of the mouth of the river, would come in considerably 
to the westward of the mountain strata. It is situated just 
beyond the delta, and consists 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 pyri
tiferous ; its dip was W.< 450, while th at of the westward one, 
which was much disturbed, appeared to be S. 68° E., with an 
uncertain slope. 

At the north-west angle of Lake W ahnapitaeping there is 
an intrusion of pale flesh-red fine-grained syenite, which, where 
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seen on the mainland, seems to strike N. 440 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 south
ern point of the ame bay. This syenite appears to be closely 
associated with a great mass of greenstone, which rises in a 
lofty vertical precipice immediately we t from it, and forms 
the pr01nontory on the south side of the western bay. 

Entangled with the greenstone there are masses of rock of 
.a beautifully variegated aspect, having large white and deep 
flesh-red rounded masses of feldspar, thickly disseminated 
through a base composed of smaller masses of the same des
cription, with others of translucent quartz, among which a 
green amorphous mineral reticulates, apparently pyroxene or 
hornblende, sometimes giving a banded a pect to small 
portions. l\'fica is present in small quantity running 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 sorne portions of the gneiss of 
the Laurentian series, to which it may perhaps belong. 

The precipitou hills a little farther south present similar 
varieties of rock, and on sorne 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 
eut by quartzo-feldspathic veins. The general strike of these 
slates was N. 32° E. on the island, and N. 28° W. on the 
mainland. 

Beyond this the whole of the west and south shores of the 
lake di play the effect of a very high degree of disturbance, 
and slates, conglomerates, quartzites and greenstone, with 
brecciated lime tone, come in strangely irregular juxtaposition. 
Along the western shore and on both sides of the south-western 
bay, towards its extremity, the exposures are greenstone and 
altered silicious late , 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-east bay, there is a white or yellowi h quartzite, 
immediately succeeded by a conglomerate containing large 

M 
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rounded masses of syenite, quartz and jasper, so intimately 
blended with the paste in which they are enclosed, which is 
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 cornes in contact. 

Associated with the greenstone which succeeds the conglo
merate on the east is a breccia, made up of angular fragments 
of greenish quartz and very d~rk 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 pro montory on a strike 
N. 50° E. Outside of the point it bears more easterly, and 
strikes through the cluster of islets which lie at the point, 
apparently running straight across the eastern bay. 

Re-appearing at the water's edge on the eastern shore, it is 
oveTlaid by an altered fine-grained compact silicious slate, 
which again is overlaid by greenstone, veins of white calca
reous spar cutting through the whole series. At this point the 
breccia is exposed for only a very short distance, striking along 
the coast at the edge of the wateT, 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 oflime, 
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 sorne are partially of a pink or rose-red. The prevalent 
dip of ali these is easterly. On the western side of the bay a 
reddish-grey or greenish syenite keeps the shore for about a 
mile, and probably cuts through the grey quartzites which 
hold the coast south from it to the outlet of the lake. 

On the north point of the island, at the outlet of the lake, a 
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mass of silicious and pyritiferous slates, interstratified with 
bands of grey and greenish quartzite, was observed to be 
eut by a vein of white quartz from :five to six yards across. 
The only metalliferous mineral perceived in it was iron pyrites. 

In that part of the W ahnapitae which occurs between the 
exit of the lake and the western turn, about ten miles below, 
the course of the river and the stratification appear to coïncide, 
and the rocks exposed at all the rapids in succession are of 
pretty uniform character, consisting of silicious pyritiferous 
slates of a greenish color, interstratified with bands of grey and 
white quartzite. At this turn occurs one of the greenstone 
masses which have been mentioned as usually interposed 
between the Laurentian and Huronian series. 

For another and almost equal stretch of the river, the 
stratification of these silicious slates and quartzites coïncides 
with its course, and they compose the rocks of the falls and 
rapids in highly inclined or vertical strata. At one of the 
falls the slates are partially micaceous, and split up into long 
splinters, with a fluted surface presenting a ligneous aspect. 

The slates and quartzites, as was stated previously, leave 
the W ahnapitae about two miles ab ove the sixty-feet faU and 
rapids, striking south-westerly for the head lakes of the White
fish River. The formation -vvas first recognized after leaving 
the W ahnapitae at the small lakes on the east side of the 
water-shed, with a band of greenstone flanking it to the south
east; thence running south-westerly across the water-shed, 
the outcrop strikes generally in that direction parallel with 
the course of the White-fish chain of lakes. 

The country north-west of the lakes above Round Lake 
appeaTs torun in ridges paTallel with them, and judging by 
what is seen crossing to White-fish Lake, it is composed of 
pale yellowish-white and greenish qU:aTtzite and silicious 
slate, interstratified with one another, and of greenstone. The 
greenstone forms bold, lofty, precipitous and abrupt bills, 
while the quartzite and slate occupy the lower grounds, and 
usually come to the shoœs of the lakes in bold rounded bluffs. , 

Following Salter's meridian line, about a mile north from 
White-fish Lake, or within twelve chains of his second mile 



180 

mark, after crossing a ridge of greenstone and sorne low ground 
beyond, a stream connecting the upper lakes of the White-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. 50 W. Farther on, after 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 rock, with syenite, con
tinues in a succession of pm·allel ridgcs to the seventh mile, 
beyond which the country becomes low and marshy. These 
pm·allel ridges strike nearly east and west, and small brooks 
or marshes occupy the intermediate valleys. 

Previous to my visit to White-fish Lake, I bad been 
informed by 1\fr. Salter that local attraction of the magnet 
bad been observed by himself, while he was engaged in run
ning the meridian line, and he expressed it to be his opinion 
that the presence of a large body of iron ore was the imme
diate cause. When, therefore, I came to the part indieated 
by 1\Ir. Salter, I made a very careful examination not only 
in the direction of the meridian line, but for a considerable 
distance on each side of it, and the result of my examination 
was that the local attraction, which I found exactly as ùes
cribed by 1\Ir. Salter, was owing to the presence of an 
immense mass of maguetic trap. 

The compass was found while traversing these trap ridges, 
to be deflected from its true bearing upwards of ten degrees at 
several different parts, 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 contains magnetic iron ore and 
magnetic iron pyrites generally disseminated through the rock, 
the former in very small grains; titaniferous iron was founù 
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 magnetic mass 
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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. 

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 sili
cious slates, associated with great masses of green tone, the 
latter forming lofty precipices, and abrupt hills running in the 
general strike. These measures are supposed to be lower 
members of the formation, brought into the positions they 
occupy by a series of undulations, of which the water- hed 
between Muckataewagaming and White-fish Lake is the posi
tion of a main anticlinal axis. 

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 characteristics 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, succeed
ing hills of green slate, interstratified with beds of greenish 
and white quartzite. 

To determine with certainty the order of succession on the 
promontory would involve much difficulty, as the rocks are in 
a tate of great distu.rbance; but it seems probable from the 
attitude they present, that the green slates, with their asso
ciated beds of quartzite, are lower in superposition than the 
conglomerate, and may be the equivalent measures of tha 
wrinkled slates seen in juxtaposition with the slate conglome
rate on the lower lakes of the ~Iaskanongi. 

On the north hore of Lake Panache, about midway between 
the inlet from Lake Lavase and its western extremity, a band 
of limestone occ1us, which where first ob erved, appears to be 
both underlaid and overlaid by syenitic slate conglomerate. 
The mass of this limestone, which measures about sixty yards 
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across 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 calcareous strata sorne of the beds are 
blue, holding more silicious matter than the grey beds, while 
others are of a brecciated character. The beds are all more or 
less intersected by small veins of fine greenish jaspery-looking 
trap, which weathers brown or yellowish. 

To the eastward of this exposure the only indications 
observed of the presence of limestone were on the east 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 eastern arm; 
in both of these localities small exposures of a black-weather
ing brecciated rock, which proved to be calcareous, come up 
in one or two parts, just over the surface of the water. On the 
island the calcareous rock is overlaid by a black-weathering 
slate, which, though without pebbles, resembles the matrix of 
portions of the slate conglomerate. On the peninsula at the 
eastern arm the brecciated rock cornes directl y in contact 
with greenstone. 

To the westward the calcareous strata and syenitic slate 
conglomerate strike along the north shore, and alternately 
appear on the coast for about three miles, occasionally coming 
in contact with a great mass of greenstone, which strikes 
generally in the same direction. The calcareous rock then 
appears to be eut off by greenstone, which fonns the bold 
precipitous shore of the lake to the junction of the northern 
arm. 

The islands near the centre part of the lake, which lie off 
the great south bay, are chiefly white or pale green and yel
lowish quartzite; in the large one nearest the south shore the 
beds are ma:'sive, the rock in some is granular, and occasion
ally sufficiently coarse to forma fine conglomerate; portions 
decompose into a fine yellow sand. The dip on the island 
varies from S. <45° to S. 70° vV. <45o, and at one partit is 
S. 45° W. <25°. The south shore and the islands off it are 
quartzite and greenstone alternately, and at the point where 
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the lake turns south towards the lower expansion, white and 
yellowish quartzite is eut by dykes of fine-grained greenstone, 
which run N. E. and S. W. 
. At the head of the lower south expansion of Lake Panache, 
the limestones are again seen on both sides, and also on the 
two islands near the middle, striking about E. by N. and 
W. by S., and shewing a southerly dip on the north 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 
northern arm, and between this island and the exposure of 
limestone on the west side of the bay, there is a point to the 
north-east of the limestone di playing fine-grained green slate, 
which, though very much disturbed and intersected by quartz 
veins, appears to shew a general dip to the north-west. 

South of the limestone, the rock at the points and in the 
small island near the 1niddle of the lake is bl uish-grey and 
whitish quartzite, with thin beds of silicious slate, dipping 
generally about S. 30° E. <53° ; and at the falls at the foot of 
Lake Panache there are strong beds of whitish-grey quartzite 
sometimes tinged with red, striking N. 50° W. and S. 50ÇI E. 
in a vertical attitude. 

The north shore of the lake below the falls is greenstone, 
associated with which at one part, a rough black-weatherirlg 
calcareous mass was observed adheriug 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, inter
stratificd with pale green silicious slatcs and greenish granular 
quartzose bands, aU in very regular strata, dipping S.< from 
25" to 45°. 

Thcse mcasurcs an~ eut off to the westward by a great 
intrusive mass of grcenstonc, a little way above the highcr of 
the t\vO rapids which join the long cast and west lakcs. On 
the west side of the dyke, slate conglomerate is found in 
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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 green
stone. On the little lake to the north, which intervenes be
twcen the two rapids, the rock is whitish and pinkish quartz
ite with silicious slates, striking generally about east and 
west ; the strata sometimes contorted, and occasionally in a 
vertical attitude. 

On the shores of the long narrow lake, west of the lower 
rapids, the rock on each side is syenitic slate conglomerate ;: 
associated with which is a fine-grained gTeen slate, splitting 
into very regular thin laminre parallel with the bedding, and 
intersected by parallel joints. These rocks continue to occupy 
the coast to the western extremity of the lake, the fine slates 
occuring only on the south side at one or two places, where 
they shew a dip S. 7° W. <650. On the north side, imme
diately north of the slate conglomerate, green and whitish 
quartzite were occasionally observed, on the surfaces of some 
of the beds of which a very distinct ripple mark was detected .. 

The south-flowing stream below the east and west long lake 
exhibits disturbed strata composed of green silicious slate and 
quartzite, which at one part, a little above the upper falls, dip 
to the north ward; but farther down measures of a similar 
character dip to the southward, and at the two falls above the 
next smalllake, the inclination is S. <66°. On the north side 
of the little lake below, the slate conglomeTate 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 running east and west, and is succeeded on its 
.southern fiank by syenitic slate conglomera te, and altered green 
.slates, which skirt the north shore ; the former to the we. t
ward, the latter to the eastward of the junction of the stream. 
At a bluff point a little way below the end of the p01'tnge, on 
the north side of the mouutain lake, a rough black-wcathering 
rock, effervescing with acid , was observed in contact \vith 
the greenstone, but the exposure is limited to a few yards of 
the shore ; and its relation to the slate conglomera te, w hi ch 
skirts the shore above and below, could not be ascertained .. 
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The hills which rise on the south side of this lake, and are 
the eastern extension of the Lacloche 1\'Iountains, consist of 
beds of pure white or pale sea-green quartzite, whitish quartz
ose slates and conglomerates, and talco-quartzose slates, with 
bands of greenstone running 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 n1ountain on the lake 
shore, dipsnortherly, the conglomerate dipping N. 21° W.<65°, 
the slatcs N.<75°. The slates and quartz conglomerates higher 
up the hill strike east and west, and arc perfectly vertical. 

On the small islet on the eastern arm of the lowest lake, 
and skirting the north shore of that part of the valley which 
divides the mountain range, a 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 greenstone and slate striking E. by N. 
and W. by S., in vertical strata. 

The southern division of the range cornes out in sections be
tween the lower lake and the lower falls, exhibiting strata iden
tica1 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 fall~, with 
a dip N. 200 W.< from 75° to soo. Strong beds of white 
quartzite, some of which are partially conglomera te, associated 
with greenish-white and reddish silicious slates, occur at the 
lower falls; the trike of them is aboutE. N. E. and "\V. S. "\V., 
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 "\V allace Mine location, the exposed strata are green 
silieious slate, with strong greenish-grey beds of quartzite, 
which dip N. W. < Goo. 

\Vhat the total thicknc s of the rocks of this formation may 
be, has not yet bccn a certained; and no section displaying 
even an approximation to a regular undisturbeù sucee ion has 
any where been seen. The calcarcous rocks will pcrhaps 
afiorù a means by which the structure may ultimately be fol
lovvcd out; but the intrusion of vast 1nasses of grccnstone: 
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dislocating and probably overturning the strata, occasions no 
small degree of perplexity in investigating the subject, and 
must give rise to considerable uncertainty 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. On the 
lakes at Lacloche, calcareous rocks were found to pass below 
a considerable thickness of slate conglomerate, whereas on 
Lake Panache, they are found in apparent interstratification, 
and at other parts they would appear to be above the slate 
conglomerate ; there may possibly 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 cal
careous. In either case calcareous rock would characterise 
one division of the group. 

Assmning this to be the case, and that the quartzose slates, 
quartz conglomerates, and quartzites of the 1nountains, are the 
upper strata of the group, there would then appear to be an 
anticlinal axis running along the valley between the moun
tains, on which axis the lünestone cornes 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 conglomerate come up 
in the little lake on the north side of the range, and the slate 
conglomerate is known torun along the shore of Lake Huron, 
near the outlet of the river on the south. 

If this be the structure, the thickness of the quartzose por
tion at the top would be about 3,000 feet, while the broadest 
part of the slate conglomerate, as found on the long east and 
west lake, including the finely laminated slates interstratified 
with it, the limestone and the green silicious slates ab ove, will 
give a thickness of at least 2,000 feet. The thickness of the 
silicious slates with thin interstratified quartzites which occur 
at the base of the formation, judging fr01n the extent of 
country over which they spread, is probably as much as the 
whole of the other parts taken together ; so that the vertical 
thickness of the whole would be about 10,000 feet, which 
corresponds with what it was supposed to be on the Spanish 
River. 
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The accompanying wood-eut, 
representing a vertical section, 
illustrates the supposed struc
ture of the Lacloche Mountains 
at the mouth of the White-fish 
River. 

Drift. 
It has already been remarked 

in previous Reports, that large 
boulders and rock masses alto
gether differing in mineral cha
racter from the rock formation 
on w hi ch they repose, were 
observed on the shores and 
islands of Lake Nipissing, and 
in the French River below ; 
and that among the most con
spicuous of these were huge 
blocks of conglomerate, . and 
large angular fragments of 
greenish slate. 

That these have been derived 
from 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 southerly. 
The ruins of the slates and 
quartzites of the Huronian 
rocks were observed to be pre
sent in the gravel on the banks 
of the Sturgeou River, from its 
entrance upvYarùs, increasing in 
their proportion to the general 
mas gratlually with the ascent, 
until reaching the valley of the 
Temagamang, where it consti
tutes by far the lm·ger portion 
of the who le deposit. 

,!;d----
t-1 

i 
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Similar facts were observed in the valle ys of the W ahna
pitae and French Rivers, where large boulders of conglome
rate may frequently be seen to rest on the contorted gneiss 
at various elevations above the mark of the greatest :floods, 
the highest probably over 100 feet . 

The polished surfaces of the rocks of both formations fre
quently exhibit weil developed grooves and scratches, in 
general nearly parallel to each other, the bearing of which 
varies at different parts from S. 270 W. to S. 49° W. Ou the 
Sturgeon and Maskanongi Ri vers, and on Lake W ahnapitae
ping, the course of the grooves is S. 27° W., with scarcely any 
deviation, but fm·ther west they seem to alter their course to 
a more westerly direction, and on Round Lake they bear 
S. 41° W. ; while at the long lake near the outlet of the 
White-fish River their direction is S. 49° W. 

The great deposits of silicious sand which are spread over 
the upper valley of the 'Vahnapitae, ab ove W ahnapitaeping 
Lake, and also the sand in the valley of the Sturgeon River, 
are probably chiefiy derived from the ruins of the Huronian 
rocks. 

Economie Materials. 

The existence of the ores of copper and iron, which are 
known to be more or Jess characteristic of the Huronian series 
of rocks, invests the geographical distribution of the formation 
with much economie importance. These ores were repeate<lly 
observed in the region explored last season, and althouo·h 
nowhere seen in large amount or to a great extent, the indi
cations were sufficient to establish their pretty general distri
bution; small specks and patches of the yellow sulphuret of 
copper were frequently found in the blackish and dark grey 
slate.s, on the lower lakes of the l\'Iaskanongi; and at the south
ern turn of these lakes there is a quartz vein of from six to 
eight feet wide, with copper pyrites, cutting slate conglo
merate and an intrusive mass of compact fiesh-red feltlspar. 
In the feldspathic dyke, small narrow veins of specular iron 
ore occur, which appear torun either parallel with the dyke 
or slightly oblique to it, and the quartz vein aud its suborili-
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natr droppers eut across both. W ere this vein as conveniently 
sitnate<l as those of somcwhat similar character on Lake 
Hnrou, it is fully as wcll worthy of trial as many that were 
scJ(•ctcd by explorers there, sorne years ago, upon which to 
fouwl claims for mining locations. 

In the disturbed region surrounding J\Iatao-amashing and 
\V n]mapitaepino- Lakes, quartz veins are numerously displayed, 
cutting the syenitcs, grccnstones, slates and quartzites ; but 
with the exception of sma1l specks of yellow sulphuret of 
coppcr and iron, they were not observed to contain any metal
iferons ores. A much more thorough economie investigation 
thau we had either the means or time to bestow on these veins 
ho\vever would be rcquircù, beforc any sati,Jactory conclusion 
cou1d be arriveù at as regards their value as lodes. 

The magnctic trap ùiscovered on 1\Ir. Salter's meridian line, 
north ofvVhite-fish Lake was observed to hold yellow sulphuret 
of copper occasionally; and :l\Ir. Hunt's analysis of a hand speci
mcu of the rock, weighing ten ounces, gave twenty grains of 
mcta1Iiferous materiul, of which eleven were magnetic, and 
co 1si"' ted of magnetic iron ore, with a little titaniferous iron 
ore, and magnetic iron pyrites containing traces of nickel. 
The niue grains of non-magnetic mineral consisted of iron 
pyrites, containing from two to three per cent of copper and 
about one per cent of nickel. 1\'Iany large quartz veins occur 
on the lower lal·es of the White-fish River, but iron pyrites 
was the only metalliferous substance which they were observed 
to contain. 

It was reported while I was on Lake Huron, that a charter 
ha<l been granted to a company to work a certain copper Iode, 
saicl to exist on one of the promontorics immediately west of 
Shibahahnalming, and that the saül company had assumed the 
titlc of the Victoria lHining Company. A few specimens of 
the ore which were presented to me have been submitted to 
Mr. Hunt for analysi , but as the persons interested in the 
speculation seemed disposed to conceal the position of the 
supposed Iode, and I had no opportunity of making a persona! 
examination of the ground, I am unable to state further par
ticulars regarding it. The analysis of the ore gave 5.4 per 
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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 
samples, and much above the average of the lode. 

Of other materials of economie value, the Huronian rocks 
contain building stone, limestone, slates which in sorne cases 
may be used as ordinary whetstones, and in others as scythe
stones; 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 for
mation; 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, . . . . . . . . . • • . . . 55·10 
Carbonate of M:agnesia, . . . . . . . . . . . 6·50 
Insoluble sand and a trace of Iron, . 38·40 

100·00 

A specimen of the limestone at the lower end of Lake 
Panache, gave : 

Carbonate of Lime,..... . • . . . . . . . . 41·9'1 
Carbonate of Magnesia............ 2·40 
Insoluble residue,.... . . . . • . . . . . . . . 55·63 

100·00 

A specimen of the limestone from the lower lake ne ar the 
outlet, lying between the two ridges of the mountain range, 

· gave 36·50 per cent. of carbonate of lime, with a little mag
nesia. 

I have the honor to be, 
Sir, 

Y our most obedient servant, 

A. MURRAY, 
.llssistant Provincial Geologist. 
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SIR, 
MONTREAL, 1st March, 1857. 

Agreeably to the instructions received from you in June 
last to proceed to the Island of Anticosti, the l\fingan Islands, 
and the Magdalen River, for the purpose of obtaining infor
mation 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. 

Through the prompt attention of 1\fr. 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 occasions indebted to 
him for his attention and assistance. 

Not being able to indu ce the captain of the schooner which 
carried me to the Island, to convey me to Mingan, where it 
was my int~ntion to procure men, I was obliged to remain 
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where I had landed for a few clays, 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 arrivai, we left 
Mingan on the 16th, and got back to the west end of Anticosti 
two days after. 

While the men were preparing our boat, and re-ana.nging 
our provisions for an excursion round the island, I commenced 
the work of the season by a careful record of the rocks in the 
neighbourhood, ascertaining the thickness by actual measure
ment where exposed, and by computation where concealed. 
When practicable, collections of fos ils were made, and theil· 
stratigraphical and geographical positions recorded. 

On the 23rd J uly I left the west end, the men proceeding 
with the boat and provisions to Garnache or Ellis Bay, while 
I fol1owed on foot; at Garnache Bay I was able to procure a 
small boat, which was of great advantage in facilitating my 
work, and by 1neans of it I was enabled to examine the coast 
and collect 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. 

At South-west Point, finùing the two men I had 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 danger the men would be likel y to make a grea ter 
effort to save their own boats than mine, and in consequence 
save what was in them. One of these boats ~as devoted to 
the cani.age of specimens, and the other of provisions and 
camp equipage. 

On the 14th August we left South-west Point, and I con
tinued my examination to the east end of the island, and then 
along the north coast, keeping a1ways in company with the 
larger boats, with the exception of ten days at Chaloupe 
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River, vvhere the 1arger boats were detained from head winds 
and storms ; while with the small boat and two men I examined 
the east end of the island, a distance of nearly fifty miles. 

Considering on our arrivai at Charleton Point, on the 12th 
September, that the lm·ger boats woulù no longer be so much 
reqnired, I sent them on to the west end, where they arrived 
on the 14th, while I followed and examined the coast with the 
sma11 one, getting to the same place eight days later. A few 
dayR. were spent in examining the rocks in that neighbourhood, 
and making mea urements with Rochon's micrometer teles
cope, so as to determine more minutely the thicknesses of the 
strata. 

But few excursions \"tere made into the interi01· ofthe island; 
they consisted of one at Otter River, for about two miles up; 
anoiher in the neighbonrhood of South-west Point, to the 
cliRtance of a mile and a-half; a third at Salmon River, for five 
miles iniand ; another at N ugg River; and a fifth by 1\Ir. 
Ea ton my Assistant, to lVIarl Lake, three-quarters of a mile. 

On the 30th September we left the island in the steamer 
Doris, foT Quebec, with.forty boxes and barrels of fossils, and 
the provisions intended for the survey of the 1Iagdalen River, 
as weil as our camp equipage, making sixty parcels in aH, in 
ad<lition to our small boat. "\Ve reached Quebec on the 4th 
Odober, and on my arrivai at J\Iontreal, on the 7th, on account 
of th lateness of the season, you recommended the postpone
meut of the survey of the 1\fagdalen River. 

On my tour of the coa t of Anticosti, I met with much 
attention and personai kindne s from ail the officers in charge 
Qf the government lighthouscs and provision stations. I have 
great pleasure in having an opportunity of expres ing how 
much I am obliged to 1\fr. Pope, in charge of South-west Point 
lighthou c, and to his son, J\fr. E. Pope, for the interest they 
evinccd in forwarding the objects of my investigation, and in 
supplying me with information respecting my excursion round 
the tsland, as we11 a the care his whole L'1mily di played in 
supplying me with comforts, at the time otherwise beyond my; 
reach. I am indebted to 1\Ir. Corbet, the lessee of the island, 
and to Mr. Braddley, of Chaloupe River, for their attention; 

N 
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as well asto J\Ir. E. Julyan and his family, of Heath Point, in 
supplying my wants on my arrivai thore without provisions,. 
my boat having been detained for nearly a week after my 
arrivai, by contrary winds anJ st01·ms. 

In searching for hands to aid mo in my work, somc djfficulty 
was experienced to procure men acqnaiuted wüh the coast, 
notwithstanding thut considerable \Yages were offGred; I found 
none thnt had boen rounJ any considerable portion of the 
north siùe, and an opinion appeared to prevail among such as 
had been for years on the island, in regarù to that part, that 
was anything but encouraging. They seemcd to be unc1er the 
same delusion respccting the north-east coast of Anticosti, 
that those at a greater distance are in respect to the who le of it. 

Since my return I have had an opportnnity of reading an 
article on the resources and capabilüies of the island, by l\Ir. 
Roche, publisheù in the Transactions of the Literary and 
Historical Society of Qnebec, in 1855 ; and in so far as I am 
enableù to judge, find it a correct and unexaggerated state
ment of facts. 

Cha Tact er of the Country and Coast. 

A great part of the coast has a belt of reefs that are dry at 
low water, while they are covered accorùing to the state of the 
tide at various depths at high water. The outer eclge of these 
reefs forms a precipice, acconling to BayG.eld, of twenty, fifty 
and even a hunùred feet; they occasionally shelve a little, but 
generally so little, that vessels approaching the coast have but 
small intimation of danger from soundings. 

These reefs are composed of the argillaceous limestone of 
the island, and extend out fron1 the shore usually from 
a-quarter of a n1ile to a mile ; and in one 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 cxpectecl to 
within a-quarter or half-a-mile of the head of the bay, in aline 
up the centre, usua1ly at about right angle to the general run 
of the coast. 

From the west end, the reefs are continuons on the south 
side to Sc. Mary's River, for about six miles to the east of 
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which, decp water prevails close in shore ; from this the reefs 
again. extenù to South-west Point, with the exception of a mile 
bcforc reaching it, and a mile on each side of Jupiter River. 
From South-west Point they run about four miles to the cast, 
bcyond vvhich, to Iron River, only a fcw points were obscrvcd 
wherc rcefs cxisted; but from Iron River to Heath Point, and 
for two miles north-cast of it they arc very genera 1. On the 
north sidc, dcep water prevails close in towanls the beach, as 
far as Observation Bay; but from Observation Bay to the west 
end, rccfs ai·e well markcd, with the exception of about a 
mile, rounding North Point. 

On the rccfs it is not uncommon to mcet with bmllclcrs, but 
gTeat distances may be secn without them; where they occur 
it is gencrally in considerable numbcrs, covcring patelles of 
from one or two acres up to half-a-mile ; they are oftencr ~een 
in the ba ys than in less sheltcrcd places; but North Point 
would be an exception to this; they are thcrc closcly packcd 
together for about half-a-mile, and somc of them arc of a large 
sizc ; they belong to the Lauren tian series of rocks. 

The south side of the island, in its general aspect, is low; 
the most clcvatcd points close on this coast aTe at the mouth 
of Jupiter Hiver, whcre cliffs risc on the east sidc to the hcight 
of fi·mn eighty to a hundred feet; and on the west side to a 
hundred and fifty f(·ct. On no other part of the south coast 
were they observed to rise more thau fr01n thirty to sixty feet, 
but the general lwight ab ove the sca is üom ten to tweuty feet. 

From South-wcBt Point to the west end, the hills inland 
aTe more clevated thau they are to the eastward; in general 
they Tise gradual1y and more continuou8ly from the shore, 
attaining the llCight of frmn a hunclred and fifty to two hundrcd 
and fifty fcet, at about the distance of from one to threc miles. 
From this howevcr arc to be cxceptcd certain localities on the 
coast, wherc plains are met with having a superficial area of 
from a hundred to a thonsancl acres undcrlaid hy pcat, partly 
barc of vegetation, but over con iderablc spaccs, supporting 
a heàvy growth of \vild grass from four to fivc fect high. 

From a position a few miles east of South-west Point to 
Wreck Bay, which is at the east end of the island, betw:een 



1 

196 

HPnth Point and East Point, the elevation of the coaRt nbove 
high water is from seven to fifteen feet, with the exception of 
the neighbourhood of South Point and Cormorant Point, which 
risr to the height of from twenty to thirty fcet on the shore ; 
but very little rise takes place inland for from one to ihree 
miles, and this flat surface is boundeèl. to the north by a grDtlual 
slop ~, rising to the height of from one hunclred to two hnntlred 
fpet, probably becoming more elevated still furth ~r in land. 
The low country is a succession of peat plains) occasionally 
barc, but often covered with wiLl grass; the whol e bciug 
varie<l \Vith strips and clumps of trees, as weil as dotted wi~h 
small lakes, on which dncks, geese and other wild fowl hrced 
in cou~i(lerable nnmbers. 

Tiw whole of the north side of the island is a succei'Rion of 
rid:.!.\'-like elevations of from 200 to 500 feet above ih:~ sca, 
sep:1rnted by depressions. From Ellglish Head, th:·ee mil~~s 

eaBt fmm the west end to W 0st Cliff: a distance of fif y-cight 
miles Ü1 a straight liue, each succes~ive ridge and valley o ·cu
pies a breadth of fi·01n four to six miles ; the ri<lges funn a 
somewhat ronnded end, facing the sea on the north; iheir rise 
is first wellmarked at from a-quarter of a mile to a mile from 
the slwre, and in about a mile more inlancl, they attaiu th,ir 
greatest elevation; continuing this elevation to the somh and 
wideuing, they narrow the intermediate val1ey, until cs fitr as 
known, the country bccomes in appearance of a gently undu
latin:; character. Th3 run of the valleys with son1e exceptions 
is f .. om S. 10° W. to S. 30° W. 

l\Iaca ~te y Ridge or 1\Ionntain, el even miles east from the wPst 
end, rises upwards of four hundred feet at about a mile iulaud. 
High Cliff, eighteen miles further east, is probably 500 fect, 
one qnarter of a mile from the shore; these are in some 
respects the most conspicuous ridges. High Clifl' is a bold 
hea(l-land, while Macastey J\IIountain is separated by a brou<ler 
valley thun usual from its neighbour to the east, and is higher 
than any other to the west. Macastey ~Iountain is a con. picu
ous 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. 
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The succession of ridge and valley, from English Heatl aU 
the way to vVest Cliff, is regular and characteristic, antl pro
dueP <1 pleasiug anù beautiful effect. From \V est Cliff to 
Observation Bay, a distance of about twenty miles, there is a
similar succession, but on this part the riclges ri e to th ir full 
elevation nearer to the shore. West Cliff' rises immeÙÏl.tt, ly 
over the sea to an elevation of between 200 and 400 feet. 
Charleton Point has an elevation of lOO feet over the sea, and 
a-quarter of a mile inlancl rises to between 300 and 400 feet ; 
from Charleton Point to Observation Bay the coast is some
wlmt lower, Observation Bay fonning an inclentation on the 
coast of a mile and a quarter ùeep, and five miles across ; from 
the head of this bay a well markeù valley beurs S. 100 \V. 

From Ob ervation Bay to Gull Cüpe, a <listauce of fifLy-Huee 
mile , the clitfs become more prominent on the coast, rising 
almost perpenc1icularly at the points to the height of from 
100 to 300 feet; aucl the in.lentations are more numerous, 
protlncing more sharply clefiued valleys. 

lletween Bear Heaù anù Cape Robert, a distance of five 
miles and a-half, the greatest inclentation from a straight line 
is abont a mile and a-half; but this is subdividecl into Easton 
Bay, Tower Bay, and \Vhite Day, the last beiug the largest. 

Salmuu River Day, ea 't from Cape Henry, is five 111iles 
wide, and its greatest depth is one mile. Salmon River nms 
thron <rh a well mark<' cl vaHey, of which the general bem ing 
up Rtream is S. 6D 0 vV. for uearly six miles, \Vhere a transverse 
valley, Ü1 the bearing N. 77° \V. awl S. 77° E. (nLout parallel 
wit h the coast) meets it, alH1 gives it two stream numiug f!·om 
opposite directions. From tl1c mid<lle of the valley the lauJ 
gnt<1ually rises ou each sicle to the l1eight of from 400 to 450 
feet, alHl the beù of the valley mm~t rise pretty fast; for 
thongh the current of the stream is without leap , it is r~tther 
rarli(1. 

Prinsta Bay, further east, is an indentation of about one mile 
in (1epth, with a width of a mile anù n-half; perp ·ndil;nlar 
cliii~ surround this bay to the l1eight of from 100 to 150 f(•et, 
exc(•pt at the very hea<1, where two crt'eks cnt through the 
rock. On the west side of Prinsta Bay is Cape Jamet), loO 
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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 adùitional height, from the summit of which 
there is a graduai descent on the opposite side, the surface 
fonning on that siùe 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. 72° W. 

From Fox Point on the west side of the bay to Gull Cape, 
upwvnls 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 ab ove the 
se a. 

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 elevation inland, probably not 
over 100 fcet, whilc the surface back from the1n gives as far 
as obscrved, a slightly rolling country. 

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 support ed by a ùrift composed 
for the most part of a calcareous clay, and a light grey or 
brown colored sand. The elements of the soil would lcad to 
the couclusion of its being a good one, but the opinion of most 
pcrsons, guidcd by the rules derived from the description of 
timber -vvhieh grows on it, would not be favourable, as there 
is almo."t a complete absence, as far as my observation weut, 
of tlw hard-wood trecs supposoù to be the sure indication of a 
good settling country. 

The most abull(lant trec is spruce, in size varying from eight 
to eighteen inc hes in diametcr, and from forty to eighty fect 
in leugth. On the uorth coast, and in somc parts of thé south, 
it is fonud of good size in the open woods close by the bcaéh, 
withont any intcrveuing space of stunted growth ; the stuntcd 
growth was occasiona1ly met wilh on the north sidc, but it is 
only on the tops of cli.ffs, and other places exposed to the 
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s-vverp of the heavy coast \vinds, where spruce, or any other 
trec on the island is stnnted. In thcsc situations there is 
oftrntimes a low, dense, and almost impenetrable barrier of 
stnnted spruce, of from ten to twenty fcet across, and rarcly 
exceediug a hnwlrcd feet; beyond which open woods and 
goorl comparativcly laro-e timber prevail . 

Pi ne was ohf;;prvecl in the valley of the Salmon River, about 
four miles in1mH1, \Vhere tenor twelve trces that were measured 
gnve from twelve to twenty inchcs in diameter at the base, 
with hrights varying from sixty to eighty feet. "\Vhite and 
ycllow birch are common in sizcs from a few inches to two feet 
in diametcr at the base, and from twcuty to fifty fect high. 
Ba1sam-fir was scen, but it was small and not abundant. 
Tamarack was obscrved, but it wa likewisc small and scarce. 
One of our men, howevcr, who is a hunter on the i land, in
formed me he had seen groves of this timber north from Ellis, 
or Garnache Bay, of which sorne of the trees were three feet 
in diameter, and over a hundred feet in hcight. Poplur was 
n1et with in groves, close to the beach, on the north sicle of 
the island. 

Of fi·uit-bearing trees and shrubs, the mouutain-ash, or 
rowan, was the largest; it was most aln1ndant in the interi01·, 
but appeareù to be of thé largcst size close on the beach, 
especia11y on the north sidr, whcre it attains the height of 
forty fect, with long ext<'wling and some\Yhat slcudPr branches, 
covered with <'lusters of fruit. The high cran berry ( Vilmrnum 
opulu~) produces a large nnd jnicy fruit, a1H1 is abundnnt. A 
speeic s of goose berry bush of from two to three fect high is 
md \Vith in the \Voods, but appcars to thriY<' best close to the 
shinglc, on the b<•aeh, where strips of two or thrcc yards 
arToss ancl haif-a-mile long were occaRioually coverecl \vith it; 
the fruit is v<•ry goo<l and resembles in taRte the garden berry; 
it is smooth awl black co1ored, and about the sizc of a common 
wnrblc; the f'hrub appeared to be very prolific. R·•d and 
black eurrants are ih.!wisc abundaut; tlwre appcar to be two 
kü ( . of each, in one of which the berry is smooth, rescmbling 
both in tastc awl :tppearance thut of the garden, the other 
ront,h and prickly, w.ith a bjtter tastc. 
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Strawberries are 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 1niddle of J uly to the end of August. Five or six 
other kinds of fruit-bearing plants were observed, some of 
which might be found of value. The low cran berry was seen 
in one or two places in sorne abundance, but I was informed 
that it was less abundant than in many other past seasons. 
The raspberry was rarely met with. 
' The most surprising part of the natural vegetation was a 

-specics of pea which was found on the beach, and in open 
spaces in the woods; on the beach the plant, like the onlinary 
cultivated fiehl-pea, often covered spaces from a-quarter of an 
acre to an acre in extent ; the stem and the leaf were large, 
and the pea suffieiently so to be gathered for use; the straw 
when requireù is eut and cured for feeù for cattle and hm·ses 
duriug the winter. 

But little is yet known of the agricultural capabiljties of the 
islant1; the only attempts at cultivation that have becn made 
are nt Gamache Bay, South-w3St Point, and Heath Point. 
South-wèst Point auù H mth Point are two of the most cx
po:-~èc1 places in the Island; and Gamachc Bay, though a 
sheltered position, has a peat soil; the whole three arc thus 
Ui.lÜtvourable. 

On the 22nd July potatoes were wcll advanced, anù in 
healthy condition at Gumache Bay; bnt a field unùer hay, 
consi:.;;ting of timothy, clover and natural grass, did not shcw a 
hl'avy crop. At South-west Point, l\Ir. Pope haù about thrce 
acr<>s of potatocs plantcd in rows three fect apart; he informed 
m0 he expected a yielù of 600 bushels, and at the time of my 
.arriv~tl on the 5th of August, the plants wr.rc in full blossom, 
and covered the ground thoroughly; juclging from the appcar
ance they seemed the finest patch of potatoes I had ever scen. 
About half-an-acre of barley was at the time commencing to 
r·pen; it stooù about four feet high, with strong stalk and weil 
fill"<l ear. I observed oats in an adjoining patch; these Lad 
boen late sown, being intendeù for win ter feed for cattle; their 
appearance i~1dicateù a large yield. 
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On the day of my arrival at Heath Point, the 23rd August, 
I accompanied Mr. J ulyan about a mile from the 1ight-house, 
to a piece of ground composed of yellowish-brown loam, which 
h ~~ hud cleared in the wood, and planteù about the middle of 
June with potatoes and peas ; of the potatoes he procured 
a bucket-full of good s]ze and middling good quality. The 
peas were in blossom, yet a few pods were fouud to be fit 
for use. lu this patch I di covered three ears of ba1d wbeat, 
the SJt>d of which had been among the peas when sown; they 
were just getting into b1ossom, and probably wou1d ripen; the 
ear was an average size, and the straw about three and a-half 
feet high. 

I observed frost only once; it was on the 18th September, 
but not sufficiently severe to do injury to growing crops; aud I 
was infonnecl by Mr. Julyan that the lowest temperature of the 
previous winter was on1y seven degrees of Fahrenhëit below 
zero. On the coast, as might be expected, the atmm:.;phere 
is clamper, and the temperature from ten to fifteen degrees 
below that of the interior, during June, July, August, and 
Sept<'mber, al1(1 probab1y l\'Iay and October. 

Dnring the three months of my stay on the island, fogs pre
vailed for t en da ys, six of which were the 31st J uly a11d the 
2nd, 3n1, 4th, nnll 5th of August, vvhile we w Jre at South
west Point ; 1\Ir. Pope told me it was an unusual occurrence. 
I obs8rveù that frequent openings in the fog were seen towar<ls 
the land, leaùiug to the idea that it was less dense in the 
interior. 

I o ~>s erveù some cattle at South-west Point, belonging to 
~Ir. Popo and 1\Ir. Corbet; thJy appeared to be in gooJ con
dition, alihough they had been left to provide for themselves 
in i h·' wootl openings, or along the shore. A horse belonging 
to l'tir. Pope \vas in equally good condition. 

Hm· bours. 

Gnmache or Ellis Bay and Fox Bay are the only two 
harbour on the island that are comparatively safe in all wiwls; 
the former is eight and a-ha1f miles from West-end Lighthouse, 
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on the south side ; the latter is fifteen n1iles from Heath 
Point Lighthouse, on the north side. From Cape Eagle to 
Cape Henry, across the mouth of Gamachc Bay, the distance 
is two miles, with a bread th of deep watcr of three-qnartcrs 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 dcpth of water than Gamache Bay. The 
distance across its n1outh 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 1nile 
and two-tenths. These two harbours occtu 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 dis
tance being 120 n1iles ; by such means the whole island 
would be brought to within a moderate distance of a road 
having a natural harbour at each end. 

It belongs to an engineer to say how far these natural 
hm·bours might be capable of artipcial improvement. The 
belt of reef about a mile wîde, that lines the shore within 
them, is composed of argi11aceous limrstone, in nearly horizon
tal 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 obtaincd part1y 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 
tidcs is about six feet, and the strcngth of the break-water 
might be made accordingly. I have been informed that a 
vcssel of 500 tons has bcen loaded with a cargo of timber in 
Garnache Bay. 

During a heavy wind from the cast, while I was at Fox Bay, 
a schooner ran in for shelter, and appeared to be quite safe. 
On account of the safcncss of this harbour, a provision post 
was establishcd in it; but sincc the erection of Heath Point 
Lighthouse, seventecn or eighteen years ago, it has been dis
continued ; not a single bouse now remains, although they 
appear to have becn numerous at one time. I mention this 
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more particularly as on ali the charts I have seen, Prn-cision Post 
sti11 romains indicatcd th cre ; an(l it lmppmwd in one iw~tance at 
least, that a vcsscl wa wn'('kc<1 vvithin sight of HPnth Point, 
but the crew, instcacl of goin~ to the lighthouse, went straight 
to Fox Bay, where they confidcntly expectcd to find shelter; 
the consequence was that scvcral of them pcrishecl with cold 
and hunger (the time being the b güming of Dcccmber) bcfore 
they could rcach the lighthouse at Heath Point. The indi
cation cannot be crased from old charts that may be in the 
hands of marincrs, but I am not awarc \vhat means have been 
taken to make navigators acquainte<l with the change. 

I do not know of any other hm·bours on the Island that are 
sheltercd from all :will<1s, and it appears to me that from every 
other position on the coast, any vesselncar the shore, clown to 
the size of a schooner, cluriug the existence of one wind or 
other would be immediate] y obligcd to put to sea; for small 
boats of from three to ten tons burthen, there ttre scarcely ten 
miles of the coast where shelter could not be found by passing 
up the small ri vers at high water; and there are many hays 
~hat might perhaps be mn.cle safe by excavations similar to 
those to which allusion has beon made. 

River~ and Lakes. 

The streams that are met with along the coast arc, consi
deriug the breadth of the island, very umnerous. Thcre is 
sc<trr y a mile that is not snpplied vvith its clear stre·am of 
wat"r, aud {'Very six or niue miles shew one of a. ize sufficiently 
larg;e, mHl with a flow sufficiently constant, to keep machiuery 
goi11g. \Vaterfa11s ncar the coast often present e.·cellent sites 
for the pm·pose. The water of these strcams is n,lways more 
or ]pss t'alcareous. On the sonth sitlc the largcst rivers are 
the Decscic, the Otter, the Jupiter, (which is the largcst on 
the üdnlHl) the Pavillon, mul Chaloupe; on the north, the Fox 
an<l Salmon Rivcrs arc the l<rgcst. 

Ou th(' south shore numcrom; ponds and smn,11 lakes were 
seen jm~t insiùe the shinglP beach ; tO\vards the cast end of the 
islaml tlH'y occur in the low swampy flat that thore runs along 
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the shore. None were met with farther back, and none were 
observed on the north side of the island except a few samll 
ponds close to the beach. 

Great Salt Lake, Little Salt Lake, Chaloupe Lake, and Lttke 
Lacroix on the south si<.le, and Fox Lake on the north siJe are 
in reality lagoons of salt water, the tide flowing in and out and 
mingling with the fresh water of the rivers. 

1\Iost of the streams and lakes swarm with the fincst brook 
trout and salmon trout, and large shoals ofmackerel 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, wcre carried on at the mouth of a few 
of the larger streams on the south side and at that of SaLnon 
River on the north by men under 1\Ir. Corbet the lessee of the 
island, and they were entirely confined to the taking of ~almon 
and salmon trout. Seals were extremely abundant, and but 
for a few Indians who come over from 1\fingan in J uly and 
August, and take a few of them on the north siü2 of the 
island, they would be wholly undisturbed. In th3 bay.s and 
more sheltered places round the island. these creatures are mot 
with by thousantls. It was not uncommon to stumble across 
one asleep on the beach, when ·generally it was ùespat~hed 
with a blow or two of our hammers. 

Scveral species of whale were observed to be abuntlant to
warùs the west end of the island. This must be a favorite 
resort as they were either seen or hearJ at irregnlar iutervals 
day and night. One of them about sixty feet in length, aud 
about fifteen feet above the water's edge was found. gronnlled 
on the reef in Prinsta bay when we passed on tha 3r l s~p
tembrr. 

The only fishing schooncrs I saw, with the exception of the 
one mentioned, wcre at the 1\Iingan Islands, where tw,•lve or 
thirteen came to the harbor for shelter dnring a storm. I was 
informed by 1\fr. Henderson, the gentleman in ch~rge of the 
Hudson's Bay Compauy's post at 1\Iingan, that they were aU 
from American ports. 
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TVild Animnls. 

The wiJd animais met with on the island as far as I am 
aware are the common black bcar, the r"ed, the black, aud the 
sil' cr fox and the mm·ten. Be ars nre sa id to be very nnmerous 
a11<11mntcrs taJk of their being nwt wiih by ùozens at a time; 
but on my excursion I only obscrved ouc at E1li Day, 
t"' o 1war Cormorant Point, and one in the ucighbourhood of 
Oh~;~.c· rvation Cape. I cnme upon the last oue on a uarrow strip 
of hen<'h nt the ioot of a high and nearly V<'rtical cliff. Sccn 
from a <liRtance I took th ,~ animal for a burnt log, and it was 
only \Yhen within fifty ynn1s ofhim that I perceiveù my mistake. 
He rppeared to be too bwsily engaged in muking his morniug 
mPn l, on the re mains of a sc al, to pa y au y attention to me, 
for although with a view of giving himnoticc to quit I struck 
my hamm cr upon a boulder t hat \Vns ncar, and made other 
noisf·R whieh I conceivcd might alarm him, he nevcr raiscd his 
ht>all to show that he was aware of my presence, but f0d on 
until he hacl finishcd the cm·case, ob1igiwr mc, haviug no rifle, 
to n'main a lool·cr-ou for half-au-hour. \Vhcu nothiug of the 
seal rcmaü1ed but the bones, the bear c1illlbed in a leisurely 
wny np the face of the naked cliff, ''hi eh conlù not be mau y 
drgn'<'S ont of th perpcnùicular, thro\viug ùown as he passed 
consitlerable blocks of rock, and disappcareù over the smm11it 
whi<·h \Vas not less than a huudrcd fèct above the sea. 

Poxt's ~md martens are very abundant ; the mm·ten was frc
queutly heard during the night in the nei 1rhborhood of our 
camp, nnd foxes were seen on several occasions. Of the si! ver
grey fox, the skin of which frequent]y sells for from twenty
fivc to thirty poull(ls currcncy, from four to twclve have been 
ohtniued by the huuters every winter. l\Ir. Corbet the lcssee 
of the island employs several men duriug that season to hunt 
thrsc ::mimais for their fur, and I uuderstand he makes some 
profit by the trade. 

I heard of no animais of any other description, with the 
exception of wild fowl, and I saw no frogs nor reptiles of any 
description, and I was informed by the hunters that there were 
none. 
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Distribution of the Rocks. 

The rocks of the island were found on examination to be 
in great part somewh<1t different in thcir general lithological 
character, as well as in thcir fossil contents from any that had 
previously come under my notice. I therefore resolved to 
separa te them into certain stratigraplücal gr01: ps, leaving the 
determiuation of their geological age to future investigation. 
These divisions in ascending order I shall"therefore call, 

1. Division A. 
2. Division B. 
3. Division c. 
4. Division D. 
5. Division E. 
6. Division F. 

Division A. 

This division of the strata which \Vas the lowest met with, 
is in its general character an argillaceous limestone ; the best 
section of it occurs in the neighbourhoocl of English Head at 
the west end of the i::;1aud, antl the following is a sequence of 
the beds in ascending order : 

Grey limestonc bcds of two and thrce incl1cs thick, interstratified with 
greenish colored shalc ; the limestone beds are in places filled with 
fossils in patchcs of f!'om two to thrce fcct in diametcr, while no 
fossils would be observcd in the same bccl for consiclerablc intcrvals. 
These fossils consisted of univalve and bivalve shen~, and the sur
faces of the shale wcre covered with fncoids. The beds of limestone 
are hard and compact, ancl the fossils are in consequence with 

ft. in. 

difficulty got out ... .......................................... 20 0 
Grey limestones and sb ales of a similar charactcr .................... 24 0 
Grey limestones and shales of a similar character, with the addition of 

interstratified layers of conglomerate limestone of two or three 
inches thick, in which the pebbles consist of grey limestone and 
grceni.,;h shale, and measure more in the plane of the beds than trans
versely to them ; the diameter of the largest is about Huee inches; 
the pebbles lie in a grey urgillaceous matrix ..................... 13 0 

Grey limestones, shalcs and conglomerates si~ilar to the preccding bcds1 12 6 
Grey limestones, shalcs and conglomera tes as before; this part is very 

fossiliferous. . . . . . . . . . • . • • . . . . . . • . . . • . . • . . . . . . • . . . . . . . . . . • . . . . • . 1 0 0 
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ft. in, Grey argillaceous limestone, interstratified with greenish argillaceous 
shale ........................................................ 63 0 

Grey argillaceous limestone, and greenish argillaceous shale similar to 
the last, interstratified with beds of pure limestone, and of llmestone 
conglomera te. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86 0 Bluish-grey, hard, brittle argillo-calcareous bed, smooth on the surfiwe, 
witll remarkable impressions like the track of sorne animal, consist
ing of two parallel rows of semi-circular pits, each pit of about half
an-inch in diameter and separated from the succeeding one about 
a-quarter of an inch, the one row separated from the other about 
half-an-inch, and so arranged that the curves of the pits are on the 
outside, while the centre of eaeh pit is opposite the interrupted cir
cumferenco of two pits on the other side; the bottoms of the pits on 
opposite sitles slope away from one another leaving a species of ridge 
between them; these double rows of alternate pits are usna11y from 
about ten to about eighteen inohes long and are more deeply impress
ed at one extremity than at the other; the impressions are so nume
rous on sorne parts of'the surface tbat scarcely a square yard was 
without them.............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 6 

229 0 

The t i1ickness above given is weil exposed in the neighbor
hood rul~rred to, either on the reef or in the cliff. The strata 
occupy a breadth of nearly a mile at English Head. Their 
dip is S., 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 outside of the head ; the highest beds are at Otter 
or Indian Cove, where the stream from 1\Iarl Lake empties 
itself into the sea over the bed holding in such abundance the 
impressions that have been described. 

Following the coast in an easterly direction, the n1easures 
appear to coïncide with it in a general way for nine miles to 
the point corresponding with l\Iacastey l\Iountain ; for here the 
Indian Cove track-bed comes out on the shore with a strike 
N. 55° E., and is traceable to the cast side of l\Iacastey Bay, 
where, after shewing a sinuosity rudely confonning to the 
shape of the bay, it enters upon the land with a strike 
S. 84° E., shewing a dip S. 6° W.( 2~o. 

Between this and \Vhite Cliff, which is the next point 
examined on the coa t, there is an interval of fourteen miles, 
along which it is probable the measures nearly coïncide with 
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the general trend of the shore; for wh~le there is a uniformity 
in the physical aspect of the country facing the sea the whole 
way, the fossils of the cliff in a hundred feet of thickness 
re sem ble tho se of English Head, and the dip of the strata is 
S. 10 \V . .;1 ° to 1 i 0

• 

The snme uniformity of geographical aspect is preserved to 
High Cliff, si"· miles fn rther, and j uclging fi·om the identity of 
some fossils, the higher beds of this division are bronght to the 
shore on the west sicle of the next bay, though the track-bcd 
was not secn. The dip is h 3re S. 15° W., with the augmented 
slope of 800 feet in a mile. This incrcased inclination how
ever i " maintaiued but for a very short distnnce, and following 
a bed of shale for a couple of miles, from the west to the east 
side of the bay, the ùip graùually becomes S. 4° \V., with a 
slope of 100 fect in a mile; and while the lower beds were 
obscrved to follow the bend of the coast for at least a mile 
fm-ther, the higher ones gnined the 1and1 and were observed 
about half-a-mile from the shore up N ugg River, the position 
of which is five miles still fm-ther on, where they display a dip 
S. 14o \V.< from 20 to 2~o. 

From Nugg River to West Cliff the distance is nineteen 
miles; the coa t is nearly st~·aight and presents no new geo
graph!cal 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 
strnta were seen presenting lines along the face of the cliff 
about purallel with high water mark, with a lope of one ot 
two degrees inland. Approaching \V est 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 bem·ing N. 62° \V. ; the 
oth~r close by the base of the cliff, with a breadth of fifty 
yards, was seen for about twenty yards in the bearing N. 47° W. 
Both dykes wP.re 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 
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·diff in which there are 130 feet of strata supposed to belong 
to this division, resemble th ose of English Head in species and 
in grouping, and on the east side of the cliff the dip was deter
mined to be S. 17° W. <1° or 1!0 • 

Threc miles fm·ther ea t, beds of the same general character 
become Bxposed in cliffi' of from twcnty to forty feet high, 
and in their a sociated recfs, and were several times repeated 
with no obscrved deviation between the strike and the general 
trend of the coast, to Charleton Point, a distance of six nliles 
more, where the dip was ascertained to be S. 18° W. < 1 o. 

At Charleton Point sorne of the beds are crowded with 
fossils standing out in bold relief on the weathered surfaces, 
and well defincd fonns also were obtained from the debris 
of the clifl: Of these, six or seven species are the samc as 
species obtaincd at English Head, but there are many that are 
different. The same beds are repeated at Spruce Point, about 
three miles fm·ther east, and twice more at points in the six 
succeeding mile", in which there appears to be little or no 
change of the dip. This is to the west horn of Observation 
Bay, and crossing this bay to the east horn, which is 
Observation Cliff, wc find at the very base of it a bed of 
exactly the same lithological character, and presenting on its 
surface the ame peculiar impressions as those at Otter or 
India.n Cove. rrhe dip at this spot is S. 13° W.< 1°, and the 
strike from it westward would bring the bed a little within the 
western 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 stratigraphical equivalence, as 
beds not n1uch differing from these are met with in the suc
ceeding division. Nor for the same reason can the general 
resemblance of the fossils be insisted on, for although there 
are five or six well known Lower Silurian species at ail the 
points, there are other weil known Lower Silurian species that 

0 
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are present at sorne points and absent at others, while there· 
are many species which I have for the first tÏlne seen, sorne 
belonging to the whole distance, and some, as far as yet knownt 
peculiar to diffèrent 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 cornes upon the 
coast in three places, just about where it ought to do in order 
to be in conformity with the strike, it is accompanied in each 
case by a bed immediately below containing Atrypa erratica of 
Hall, and a new species of Cypricardia, about eighty or ninety 
feet 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 
eighty-two miles of the north coast of the island belong to 
Division A. 

Division B. 

The rocks which succeed the track-bed at Indian Cove 1 

and extend to what I have previously called Junction Cliff, 
situated three miles and a-half west of Ellis Bay, compose the 
next division. They are in ascending order as follows :-

Bluish-grey somewhat argillaceous limestone in hard and compact beds 
of from three to six inches thick, interstratified with partings of 
greenish shale; towards the top there are thin bands of ligbt red
dish-grey limestone1 rather purer thau those below ; sorne 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 sorne of the beds shew fu co ids .•......... 

Grey limestone beds of from three to six inches with shale partings 
between, much like the preceding in character ; the top bed con
tains numerous beautiful specimens of corals of a pure yellowish-
white col or standing out in relief on the surface ............... . 

Reddish-grey limestone in thin beds, holding at the top a ~haracteristic' 
fossil which appears to be a new species of Cypricardia .....•••• 

Reddish-grey limestone beds with thin greenish shale partings, inter
stratified at intervals of from three to ten feet with beds of from 
three to six inches, consisting of conglomera te, the pebbles ofwhich 
are composed of grey limestone, and are of varions sizes up to 
three inches in diameter, lying flat in the bed in a matrix of grey 
limestone; many fragments of trilobites are met with in the 
deposit with other fossils .•••••..•••••••.••.•••••••.. " .•....• 

ft. in. 

50 0 

5 0 

20 0 

25 ()' 
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Reddisb-grey limestoncs, congl0merates and shale partings as bcfore .. 
Rcddish-grey limestones, conglomerates and shale partings as before .. 
Reddish-grey limestoncs in bcds of from six to ten incbcs, interstrati-

fied with conglomeratcs as bcfore; among othcr organic remains 
tbcsc beds contain in sorne abundancc a tree-like spccies of fossil 
with a rough wrinkled or nodular extcrior rescmbling sorne kinds 
of bark, and an irrcgularly chambered tube in the centre with 
curvcd septa; around the tube, the chambers of which are empty, 
there are arranged numerous concentric layers ; the whole of 
the fossil, including 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 sorne of the chambers; the 
conccntric laycrs arc in sorne cases partially separated, and the 
exterior sometimcs shcws that into such spaccs the exterior 
coating of the fossil has bcen squeezed down, aftcr being broken; 

ft. in. 

16 0 

72 0 

these fossils are of varions sizes from tbree to seven inches 
in diamcter, and one of them of about six inches in diameter 
shewcd a length of five feet; they all lie prostrate in the beds. In 
addition to these trec-like fossils there arc corals of the same yel
lowish-white color in considerable abundance, with other fossils .. 102 0 

Grey limestones, conglomera tes and shale partings, with similar fossils; 
a bed at the top con tains heads of encrinitcs in sorne abundance.. 82 0 

Grey limcstones, conglomeratcs and shale partings with fossils as be-
fore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 33 0 

Grey limestones, conglomerates and shale partings as bcfore, and in 
addition to the tree-likc fossil, corals and othcr organic remains, 
a considerable numbcr of orthoceratites are present, but the hard 
nature of the bcds in which they generally occur makes it difficult 
to get them out in a good state of preservation................. 64 0 

Grey limestones, conglomcratcs and shale partings; in addition to the 
fossils previou ly mentioned, there is a grea ter abundance of spiral 
shcll::;, chiefly IYiurchisonia, than in any of the beds lower down ... 165 0 

Measurcs concealed : the shinglc on the beach is largcly made up of 
argillo-arenaceons shalc of a greenish tinge mingled with worn 
fragments of grey limcstone; from the fact that this arenaceous 
shalc did not occur at other parts of the beach, and from its easily 
destructible character, it is probable that the beds from which it 
was dcrivcd constitute a considerable part of the measures con-
cealcd..................................... .• . • • . . . . . . . . . . • 96 0 

730 0 

The distance which this division occupies between Indian 
Cove and J unction Cliff at the west end of the island, is vety 
nearly seven miles. At the cove the dip is S. 60 W., at 
West End Lighthouse, S. 10° W., half-way between this and 
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Junction Cliff S. 100 W.; the average is about S. 11 <l W., and 
the breadth across the division in this direction is three miles 
and four-fifths, which would give an average slope of 190 feet 
in a mile. 

From the position of the track-bed in 1\Iacastey Bay, the 
whole height of Macastey Mountain, 400 feet, woulù bclong to 
this division ; as would probably ali the inland elevations visi
ble from the sea as far as Charleton point. The first coast cliff 
belonging toit in this direction is Observation Cliff, where 350 
fect of the base of the division rise at once from the sea. 

The dip at the base of Observation Cliff as has already been 
stated is S. 13° W. <1 ° ; at the second cliff bcyond, it is S. 23° 
W. <li0 ancl at the third S. 13° W. <1-!0 , the distance of the 
last from Observation Cliff' being about four 1niles, and the 
strike of the mcasures along the coast, as deduced from the 
above. would carry the track-beù out in front of the third cliff 
a little more than a mile, while the average slope woulù place 
it about 100 fe et 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 inclination 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 fur
ther in vertical height from the track-bed than the base of the 
cliff mentioned before. 

Guy Point has a height of about 200 feet; its sun1nüt there
fore will scarcely reach so high in the stratification as that of 
Observation Cliff. The horizontality 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 smne beds 
that are at its base to the base of the next cliff eastward, and 
this would not bring in 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 about 
158 feet over the track-bed. 

From Bear Head the coast takes a turn more across the 
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stratification. The clip at the head is S. 17° W., and the inclina
tion, as dctermined by tracing a bed round into the succeeding 
cove, is seventy feet in a mile, which would be the amount 
gained npon the strata at the base of the next point. It would 
require auother mile across the strata to reach the base of the 
next cliff, which is Tower Point, and about half-a-nüle 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 
mile and a-half the inclination increases to probably 100 feet 
in a mile, so that the base of Cape Robert would be about 
a7o feet above the track-bed. 

The dip at Cape Robert is 8.13° W.<1i0 , while that of Cape 
Henry, about thrce miles and a-half further on, i S. 230 W. 
>1!0

, 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 
going eastward along the coast, of the tree-like fossil, occuring 
188 feet above the track-bed. at the west end of the island; 
but as their vertical di tance at Cape Henry would thus be 
more than twice a' great, it is not improbable that examples 
of the fossil may yet be found farther west. 

Cape Henry has a vertical face of about 300 feet, the who1e 
of which appeared to be calcareous; the summit of the cliff 
would. thus be about 700 feet above the track-bed. Crossing 
the n1outh of Salmon River to Battery Point, the next in suc
cession to Cape Henry, a vertical cliff of about sixty feet in 
height presents itself, in -vvhich the prostrate fonn of the tree
like fos~il protrud.e from the cliff in tiers, each fossil presenting 
a circnlar extremity, with an orifice in the centre, giving to the 
cliff the a~pect of a battery of guns, which has led to its name. 

In th<' bight of a covc, about two miles east of Battery Point, 
the linwstones are followeù by arenaceous shales, aud the next 
point, Cape Joseph, which presents a cliff' of 1 0 feet iu height, 
is probably crowued with them, as in the bight of the cove 
beyonù some sanclstone3, which I could. not approa~h the 
coast to visit, give to a cliff the name of Grindstone Cape. 
These sandstones mu t nm along the coast for about five miles, 
eomposi11g part of the face of Cape James in their course, and 
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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. H) 0 W. <2o, presenting the following section in ascending 
order: 

ft. in. 

Grecnish-grey, thin bedded, fine grained sandstone, with black and 
brown mica between the layers; the rock is slightly calcareous,.. tz 6 

Greenish- grey, fine grained, slightly calcareous sandstone in thin beds, 6 0 
Greenish-grey, fine grained, slightly calcareous sandstone, with brown 

and black mica between the layers, which are from three to ten 
inches in thickness ; one bed of from seven to ten inches tbick, is 
free graincd, would make a good building stone, and might pro-
bably be fit for grindstones,........ . . . . . . . . . . . . . . . . . . . . . . . . . . 5 6 

Greenish-grey, fine grained, thin bedded and slightly calcareous sand
stone, interstratified with layers of from three to six incbes thick, 
more calcareous from the presence of fossils, chiefly convolutcd 
shells, which are mixed up with small pebbles of white and green 
quartz, sorne as large as beans, as weil as a few grains of blood-
red jasper; mica is present between the layers,............ . . . . 22 0 

Greenish-grey, fine grained sandstone, with fossiliferous coarse grained 
laycrs as before, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 6 

Greenish-grey, fine graincd, slightly calcareous sandstonc, in beùs of 
one and two feet, which in sorne parts run into thin slabs, shewing 
fossils on their surface,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 9 

53 3 

The last of these beds would be about 7 50 fe et a hove the 
track-bed, and the whole of then1 probably correspond with 
the supposed arenaceous beds of the west en<l section. 
Division B would thus appear to occupy about forty miles of 
the coast, with the exception of about two miles in the bight 
of Prinsta Bay, 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 ascending order: 
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ft. in. 
<Greenish argillo-arenaceous shale. . . . . • • . . . . . . • . . . . . . . . . . • . . . . . . • 1 0 Greenish argillo-arenaceous shale, intcrstratified with bcds of grey 

limestone of from one to three incl1es thick; in a two-inch bed, a 
new species of Lingula was observed in abundance ; in another encrinites were numerous, with other organic remains, . . . . . . . . . 6 Yellowish-grey, compact, argillaceous limestone, with few observed fossils, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 0 Yellowish-grey, compact, argillaceous limestone, interstratified with light reddish-grey limestone beds of from one to tluee inches thick, the surf.tces of which arc covered with a new spccies of Orthis, (0. Laurentina) and othcr fossils; among the debris of these beds , many beau tiful detached brachiopoda ( Orthis subquadrata and others) arc met with, with spiral univalves (Murchisonia); these are the upper beds of J unction Cliff,. . . . . . . . . . . . . . . . . . . . . . . . . . 20 0 Measures partly concealed, but supposed to be of the same char-
acter as the preceding, both lithologically and palreontologi-cally, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 0 Ash-grey argillaceous limestone, in beds of from one to three inches thick, alternating with calcareo-argillaceous shale beds of from five to seven inches; and these two descriptions of beds again interstratified with light grey pure limestonc beds of one or two 
inches ; no fossils were observed in this part, . . . . . . . . . . . . . . . . . 6 0 Ash-grcy argillaceous limestones and shales, interstratified as before with purer limestones; these beds con tain a new specics of Penta
merus (P. reversus), with severa! gasteropoda and brachiopoda, sorne of which are new, and .!ltrypa marginalis, 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 as standing out in good relief on small slabs, about one mile east of Junction Cliff, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 o Ash-grey argillaceous limestones and shales, with purer limestones as bcforc, but the fossils not so weil preserved, from the beds being exposcd to the action of the sea, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 0 Measures concealed,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '1 0 Ash-grey argillaceous limestones and shales, with purer limestones as before, the fossils not so weil preserved, in consequence of the action of the sea; this is a mile and a-half east of Junct.ion Cliff, 24 0 Measures concealed,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 0 Light yellowish-grey even bedded limestone, in beds of half-an-inch and two incl1es, characterized by Leptœna subplana in abundance, and one or two instances of a small .!ltrypa probably undescribed, ail occuring principally betwcen the lay ers,. . . . . . . . . . . . . . . . . . . 3 6 Grq argillaceous limcstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 0 Yellowish-white corallimestone, the corals of which consist chiefly of four genera: Chœtetes, J<àvosiles, Heliolites and Catenipora, and they are aggregated in hummocky masses, often composing one-half or tbree-quarters of the thickncss, being from one to three feet, botb 
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horizontally and vertically, and in sorne instances six feet hori
zontally. They are surrounded with an ash-grey argillaceous lime
stone, and cause the ovcrlying bed,conforming to the hummocks, to 

ft. tn 

bave the appearancc of slightly undulating strata1 • • • • • • • • • • • • • 4 6 
The last bed occurs at Point Laframboisc, and the over-lying 

strata being less extensively developed there than to the eastward1 

the coral bed was searched for in Ellis Bay, and found nearly two 
miles to the east on the strike1 at Cape Henry, which is the west 
born of Ellis Bay, and again at Cape Eagle, the east horn, two 
miles still farther on the strike. The measures below in ascending 
order, being the equivalents of a part of those at Point Laframboiser 
are as follows :-

Grey limestone, interstratified with grey calcareo-argillaceous 
shale, sometimes of a greenish color1 the lowest bed cha
racterized by a new species of Murchisonia (M. rugosa), 
and the tree-like fossil which bas bcen dcscribed as 
existing in the previous division. This fossil is bere of 
larger size than before observed; one specimen now in 
the museum of the Smvey is ten and a-half feet long, 
six incbes in diameter at the larger end, and but an inch 
orso less at the other. Sorne of the fragments of othcrs 
obtained were found to be ten and even fifteen inches in 
diameter, and if the length were proportionate must when 
wb ole, have been probably over thirty feet in length, .. 

Light yellowish-grey limestone, in beds of from half-an-inch 
to two inches thick, with occasional partings of calcareo-
argillaceous shale and abundance of Leptœna subplana1 

and two small species of .lltrypa, ...................• 
Yellowish coral limestone bcd, as bef ore, ..... • ............ 

12 0 

5 0 
5 0 

22 0 
The measures above the coral bed, in. continuation of the section, 

are as follows :-
Grey limcstonc, with argillaceous partings; tbese beds were not con~ 

tinuously examined, but the fossils of sorne of the beds were 
Strophomen(L depressa, Leptœna su )plan~, .llmbonychia radiata, and 
sorne nndescribcd species1 •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 62 o 

Grey compact argillo-calcareous beds, slightly bituminons, interstra-
tified with argillaceous sbales; but few fossils werc obscrvcd, and 
auch as were secn were obscure; these beds form Bear Head, . . . • 42 (} 

Measures supposed to be similar to the last, but not thoroughly exam-
ined, . . . . . . . . . . . . . . . . . . . . • . • . . . • . . . . . . . . . • . . . . . • . . . . . . • . . . 35 o 

306 6 

The dip of these beds at Junction C1iff is S. 130 W.; one 
mile to the east of it, S. 10° W.; at White Cliff, Ellis Bayr 
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S. 4° W.; at Cape Eagle, S. 18° W.; at Bear Point, S. 21 o W. 
The average of these would be about S. 13° "\V, ; the inclina
tion is a little over 100 feet in a mile, and the direct flistance 
across the strata is three nüles. The distance along the coast 
occupied by the division extending fr mn J unction Cliff to 
Long Point is about eight miles and a-quarter. 

This division as a whole appears to be softer than the pre
ceding ones; it offers no very remarkable cliffs along the coast 
on the south side, while Ellis or Garnache Bay is worn out of it, as well as a depression holding Gamache Lake and the 
creek which empties it at the head of the bay. 

On the north coa t the rocks of the division are met with 
in the east part of Cape James, and in the bight of Prinsta 
Bay, where they succeed the sandstones which have been 
mentioned, and occupy ncurly two miles of the coast. In 
their outcrop further eastward they cro\vn Table Head and 
come to the 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 ascending order, as it rests upon the sandstones of 
which a section wus given in the preceding division:-

Grey limestone in even beds, ................................... . Grey limcstone filled with severa! genera of corals of a yellowish-
·white color, .............................................. . Grey shalc and limcstone in patelles, interlocking in such a manner as 
to make the bcdding obscure; no f ;Ssils were obscrved, ....... . Grey thin-beddcd fossiliferous limestone, with interstratified shale, .. . Grey limestonc, with yellowish-white corals, ..................... . 

Grey yellow-weathering limestone, with yellowish-white coruls, .... . Grey limestone in thin beds, with thin beds of argillo-arenaceous shale 
slightly calcareons, ........................................ . 

Grey arcnaceous limcstone, with small seales of brown mica dissemi
nated through it; at the base it bas a mamillated hnmmocky cha
ractcr, the layers in StH·eession getting tbicker and thicker in the 
centre of the hnmmocks, whieh are from thrcc inches to three feet 
in diameter; the whole bed thins down to a-quarter of an inch in 
about a-quarter of a mile on the strike, and then 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, but the exterior of the hummocks 
is rougl1, being marked with small parallel ridges for short dis-

ft. in. 

6 0 

3 0 

6 6 
8 0 

6 

9 

9 0 

tances, and studded with fossils, . . . . . . . • . • . . . . . . . . . • . . . . . . . • 3 6 
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ft. in. 
Greenish-colored shale, interstratified with thin beds of grey limestone 1 'l 3 
Grey calcareo-argillaceous shale with limestone crowded with corals 

and the tree-like fossils heretofore described. Both of these kinds 
of organic remains are so numerous and so confusedly mixed asto 
give to the whole massat a little distance the aspect of a breccia, 
and it can in consequence be traced easily by the eye in the face 
of the cliffround Table R<>ad, as well as round Cape James, for a 
distance of six miles on the strike, . . . . . • . . . . . . . . . . . . . . . . . . . . . 14 0 

Grey compact argillaceous limestone, interstratified with beds of purer 
limestone of a lighter color, which are however in sorne parts 
slightly arenaccous. Numerons fossils were observed in the mass, 
but they were for the most part obscure. At the base there were 
Murchisonœ of eight or even ten inches long; Catenipora occurred 
and .lltrypa naviforntis was among the fossils ; about the top of 
the mass Leptœna subplana was in sorne abundance. A fine col
lection of fossils from this deposit was unfortunately left behind 
by the boatmen............................................ 110 0 

181 6 

The rocks of this section reach the position of the old pro
vision post at Fox River ; between the provision post and the 
foot of an escarpment south of the lagoon at the mou th of the 
river, the distance is about a fm·long over a mile, across the 
strata, and the dip of the measures is S. 18° W., with a slope 
of 100 feet in a mile. This would adù to the section a.bout 
115 feet, which are concealed under the river and lagoon, 
making the whole thickness 296 feet. 

As is the case in the neighborhood of Ellis Bay, the cliffi 
composed cf 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 fea.ture which the two extremi
ties of the deposit have in common. 

The escarpment which 1imits the division south of the lagoon 
cornes out upon the coast about a mile and a-quarter beyond 
Reef Point, the eastern horn of Fox Bay, and the division 
would thns occupy a distance along the coast from Table Head 
of upwards of seven miles. 

Division D. 

Immediate1y overlying the upper beds of the last division, 
as given in the section in the neighbourhood of Ellis Bay. 
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there occur at Long Point about twenty feet of light grey 
limestone, in beùs of from two to six inchcs, many of which 
are crowùed with another new species of Pentamerus (P. 
Barrandi), with but few other fossils, and these beds alter
nate with others holding Leptœna subplana, but in less abund
ance, a few individuals of PcntamcTus being associateù with 
them. The clip of the measures is here S. 21° 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 thick
ness and in average dip. 

Simi1ar beds are traceable to 'Vall's Cove, and here by 
means of the reef, a thickness of forty-five feet of the same 
charactcr can be verified, resting upon strata composing a low 
cliff lining the bight of the bay; as they contained no observed 
fossils, they were supposeù to form the summit of the previous 
division. In Wall's Cove, while the strata of Division D. are 
as much crowùed as before with Pcntamerus, the specimens 
obtained are of a more perfect description, and a few corals 
are ming led with them. From W all's Cove the strike and 
strata coïncide all the way to Becscie River, and here on the 
reef the thickness of similar strata th at were examined amounts 
to niucty-eight feet, resting, as in the case of Wall's Cove, upon 
beds of the division C., ocr,urring at the river's mouth. The 
dip at Becscie River is S. 22° W., with a slope of 120 feet in 
a mile ; the coast east of the river is low, and coïncides with 
the strike corresponding with the dip given, as far as St. 
Mary'R River. Deyoud this there are clifts, but they are com
posPd of clay mixed with limestoue gravel, and extend to St. 
Ann's Cove, the mm·gin of whieh is low and destitute of rocks 
as f<tr as the point west of Otter River. 

At Otter River the pentamerus beds are again seen, and as 
the clip is there S. 40° W., with a slope much the same as 
before, it is probable the strike would m~arly coïncide with 
the Wf'stward run of the coa t to St. l\fary's River. It is thus 
probable that these beùs are equivalent to a part of the Otter 
River section; but between these ùeds and the next th at are seen, 
less than a n1ile to the eastward of Otter River, there would 
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be an interval of about a-quarter of a mile across the stratifi
cation, which would give room for thirty feet of strata; but 
whether this is to be considered a part of the ninety-eight feet 
mcasured at Otter River, or an addition to it, I am unable to 
say. The examination on the reef at Otter River was inter
rupted 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 hadnot arrived at any beds limiting the up
ward occurrence of the Pentamerus, the whole thickness charac
terized by its abundance may exceed what I have stated. In 
the ninety-eight feet, a few feet were allowed for what was 
seen in the rising water in front of me; if however the who1e 
thickness be callcd a hunclred feet, and the beds in. the first 
exposure east of Otter River be added to it, the following will 
be the section from the base, in ascending order : 

ft. in. 

Ash-grey and light reddish-grey limestones, in beds of from two to six 
inches thick, interstratified in the upper part with conglomerate 
beds of the same thickness, at intervals of from two to ten feet; 
the pebbles of these arc calcareous, with a diameter of from one to 
three inches, and lie flat in the beds; a vast number of the beds are 
crowded with Pentarnerus Barrandi; with this however in sorne 
beds are associated two or three species of corals, and the Penta
merus layers are interstratified with others tbat ::;hew great num-
bers of Leptœna subplana, and otber fossils,.. . . . . . . . . . . . . . . . . . . 100 0 

Dark ash-grey slightly bituminons limestone, in beds of from two 
to six inches, with calcareo-argillaceous partings, weathering 
ligbt orange-brown; conglomerate layers with limestone pebbles 
occur at irregular intcrvals; the lowest six feet are cbaracterized 
by the occurrence in some abundance of a new species of .Jltrypa, 
and Strophomena altcrnata is frequent in the deposit, with Orthis 
and other fossils, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 6 

Dark ash-grey slightly bituminons limestone, with calcareo-argilla
ceous partings, weatbering ligbt orange-brown, similar to the 
preceding,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 6 

Dark ash-grey slightly bituminons limestone, as before with but few 
fossils, . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 0 

Reddish-grey limestone, in beds of from one-quarter of an inch to 
three incbes, sorne of whicb weather to a reddisb-brown, interstra
tified with occasional conglomerate layers of from two to four 
inches thick; sorne beds at the base of the deposit are character
ized by a species of 8yringopora, resembling S. bifurcata, and by 
deep serpentining grooves of about a qual'ter of an inch wide, with 
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raised edges, apparently marking the track of sorne species of 
mollusk; other fossils occur in other parts, and the middle of the 
deposit is marked by the presence of Strophomena alternata in con-

ft. in. 

siderable numbers, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 0 
Reddish-grey.limestone, weathering reddish-brown, in beds of from 

one to three inches, in'"crstratified with occasional conglomerate 
beds of from three to six inches thick. Among the fossils which 
are met with are Strophomena and Favosites, . . . . . . . . . • . . . . • • . . 30 0 

264 0 

The last 164 feet of the previous section are ascertained by 
actual measurement of the beds as they accumulatc on one 
another, going east along the coast for about two miles, in a 
direction oblique to the stratification. The clip at the com
mencement was S. 3:3° W., and at the end S. 40o W., and the 
inclination is estimated to be about 200 feet in a mile. 
Carrying on the last dip to the next exposure, which occtus 
at the distance of a nlile further east, it is estimated that there 
is a thickness of about twenty feet of strata wanting between 
the two. The clitr then presents thirty-four feet of grey lime
stone, weathm·ing yellowish, and containing but few fossils. 
The surface of one bed towards the middle of the mass is cha
racterized by a peculiarity which is probably the result of 
weathering. The becl is about a couple of inches thick, and 
is worn into a multitude of rather ùeep 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 eclge up. 
'rhere is a general rude parallelism in the ·pits, but sorne of 
them cross othcrs, 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 clift occurs at nearly twice that distance, with a litho
logical aspect similar to the last, but with a rather larger 
number of fossils. The base is marked by Atrypa congesia, 
and sorne of the beds higher up by an Ortlâs resembling 
O. Laurentina, and by a pecies of Favosites. The beds of this 
cliff are supposed to be included in those of the previous one. 

To the next exposure there is a distance of something less 
than a mile, and from the strike of the strata it is computed 
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that in the intermediate parts there are concealed about 
seventeen feet, reaehing to the base of the cliff in which the 
exposure occurs. The cliff, which ]s 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 turn
ing down with a gentle slope to give an addition of twenty
five feet in the remaining third. The following section gives 
the details of these sixty-five feet in asceuJing 01·der :-

Light-grey bituminous limestone, in beds of from one-quarter of an 
inch to ten inches thick, weathering yellowish-brown in sorne 
parts, and holding Jltrypa reticularis (its first appearance) and 
numerous remains of Crinoidea, and several species of turbinated 

ft. in. 

corals, . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 10 0 

Light smoke-grey, slightly bituminons limestone, more argillaceous 
than the last, weathering to a yellowish-brown, in beds of from 
one to two inches, without observed fossils, . . . . . . . . . . . . . . . . . . . 5 0 

Light grey bituminons limestone, similar to the lowest beds, with 
JYiurchisonia and other fossils, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 0 

Reddish ash-grey argillaceous limestones, slightly bituminons, in beds 
of from half-an-inch to ten inches, with abundance of slender 
serpentining fucoids of a dull yellowish-white, very conspicuous 
from the contrast of color ; Strophornena alternata also occurs. . . 20 0 

Light smoke-grey limestone, in beds of from one to ten inches, with 
the tree-like fossil and ascidians in the lower beds, and in others 
Catenipora escharoides, with the genera Favosites, Pleurotomaria, 

Murchisonia, Or this; L eptœna and Jltrypa. Sorne of the beds at the 
top are ash-grey in col our. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 0 

65 0 

. 
Between this cliff and what IS considered the base of the 

succeeding divi"ion, the dip of the strata would bring in about 
twenty-seven feet, which are concealed. The total thickness 
of the division would th us be :-

Pentamerus beds and Otter River section, ........................ . 

~Ieasures concealed, .•.....................•••.•.....••.•.•..... 
Table River section, ........................................... . 
Measures concealed, ..................................•......•.. 
Two-mile Cliff section, ......•................... , .........•..... 

Measures concealed, .•..•.•••••... . ..•••••• , •..•.•••.......••... 

ft. in. 
264 0 

40 0 

34 0 

17 0 
65 0 

27 0 

----
44'7 0 
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The rocks of the division reach to within about a mile of the 
mon th of Jupiter River, and the total distance which they 
occupy on the coast fi·om Long Point, is upwards of thirty-six 
miles. 

The rocks on the north side of the island at the east end, which 
from theirposition in the succession there, are supposed torepre
sent this division, have been_ as yet too imperfectly examiued to 
enable me to speak with confidence in respect to their volume; 
nor has anything very striking been observed to establish theil· 
exact equivalence, so that it is from the relation they beur to 
what is below and what is above, rather thau from what the 
north and south localities have in common, th t the strata are 
giveu as re pre entatives of one another. Ou the north coast they 
occupy teu miles, and rleep 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, an<l 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 examination. 
With perfectly calm weather, however, every be<l in succession 
might be investigated, as none are concealed in the whole 
distance. At the time of my visit to the locality there was a 
consideTable stretch of the cliff which we durst not allow our 
boat to approach, and it was only at the two extremities that 
aclmeasurements wcre made. 

Commencing at the base the first ùisappointmcnt experienced 
was to find scarcely a trace of the pcntamerus beds, so con
spicuous on the south sidc ; for with the exception of a single 
valve of a Pentamerus, resembling P. Barrandi, not a specimen 
of the species was met with; instead of it a species of Atrypa, 
resembling A. robusta of Hall, prcvailed in great abun<lance, 
no example of which again was fou nd on the south si<le. 'rhe 
followiug 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 ter
minate<l ; the beds arc given in ascending ordcr :-

Lead-grey limestone, in thin beds, interstratified with greenish calcareo
argillaceous shales, slightly arenaceous, and both limestone and 

ft. in. 

shale slightly bituminous; the only fossil observed in it was an 
.Jltrypa, but not in great abundance, ...••• 1 1 • • • • • • • • • • • • • • • • • • 19 0 
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Lead-grey limestone, with no observed fossils, ...•....•...... · ..... 
Greenish arenaceo-argillaceous shale,· slightly calcareous as well as 

slightly bituminons, crowded with an .Jitrypa (rcsembling .Ji. 
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, ............................... . 

Greenish arenaceo-argillaceous shale of the same character as the last, 
with a variet.y of the same .Jitr·ypa as the last, much larger in size; 
one valve of a Pentamerus was met with so much resembling 
P. Barr..tndi as to lcave little doubt that it is the same species, 
though rather larger than any met with on the south side of the 
island, ............................................. · .... . 

Light ycllowish-grey bituminons limestone, in beds of from half-an-
inch to two inches, holding .fltrypa, ......................... . 

Dark grey slightly bituminons limestone, in beds of from one to three 
inches, and towards the top six inches, separated by partings of 
grcenish calcareo-argillaceous shale; fossils weather out in good 
relief on the surfaces, the most prevalent being Orthis, ........ . 

Dark grey slightly bituminous limestone, in beds of from tbree to nine 
inches, resembling the previous mass, but without ohserved fossils, 

ft. in. 
0 9 

25 0 

5 0 

20 0 

38 0 

20 0 

12'1 9 

This section was obtained by the measurement of accumu
lating strata in the cliff ::~s far as Gull Cove, where the highest 
bed was abont sixty feet above high water mark, leaving sixty
seven feet as the thickness that had been passed over at the 
water's edge. The clip was S. 28° W., and the distance across 
the measures was three-quarters of a mile, so that the inclina
tion 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-thrce chains in the direction of the 
dip, and fo1lowing the strike to the westward, it would come 
out in Sand-top Bay, wbere the dip is S. 38° W., at such a 
distance from the bight of it as would give cighteen feet to the 
foot of the cliff there. The followmg section obtained in the 
cliff gives the details of the succeeding sixty feet in ascencling 

order.-

Yellowish-grey, compact, slightly bitùminous limestone, in beds of from 
two to four inches, with few observed fossils, with the exception 
of three inches at the top, which are a mass of J)furchisonia, 
resembling M. gracilis, with a few instances of Orthoceras, and one 

ft. in. 

or two examples of Pentamerus, resembling P. lens,. • • • . • • • • • . • 20 0 
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Ycllowish-grey slightly bituminous limestone, in beds of from half
an-inch to three inchcs in thickness, with occasional partings of 
yellowish-grcy calcareous shale ; the surfaces of the bcds are 
fossiliferous, and among the fossils are Calymene Blumenbachii, 

ft. in. 

Orthis, 11Iurchisonia resembling lff. gracili.~, and Crinoùlea,....... 15 0 
Yellowi,;h-grey, interstratified with greyi,;h-yellow slightly bitu

minons limestone, in beds of from half-an-inch to two inches, with 
partings of calcareous shale. The surfaces of the beds shew fos
sils, among which are Pentamerus resembling P.lens, Murchisonia 
rescmbling gracilis, Leptœna resembling subplana but rather 
more convex, with Crinoùlea,.. . . . . . . . . . . . . . . . . • • . . . . . • . . • . . . 15 0 

Yellowish-grey and greyish-ycllow limestone, as before, with the same 
fossils as the last, with the addition of Crtlymene Blumenbachii, 
.lltrypa congesta, and other small species, with turbinated corals,. 10 0 

60 0 

In Sand-top Bay the dip as has been stated appears to he 
S. 3 ° W., and in this direction the top of the preceding sec
tion would be carried about fifty-three chains before reaching 
the lev cl of the ~ra; following the strike to the eastward, 
modified bythat of Sand-top Cape, the ù.ip there being S. 2S0 W., 
the top of the section woulù. come upon the coast in a position 
whieh would be just a mile across the mcasures, from the 
bight of the bay inside of East Point. The inclination ap
proachino· the bight of the bay appears to incrcase consiùerably, 
and by the impression made on the eye by the strata, as seen in 
the cliff from the boat, I am iuclineù to think it would be as 
muchas 200 fe ·t iu a mile, which would thus be the interval 
np to the base of the cliff where the next measurement wa 
takPn. 

From a sudden chano-e, however, which appears to occur in 
the dip, which becomes S. 3° E., it is not impossible that sorne 
<lislocation may occur to trouble the calculation. Leaving 
out this consideration, the following would be the remainder 
of the beds belongiug to the division in ascending 01·der :-

Ash-grcy limestone, in bcds of from half-an-inch to three inches, with 
ft. Ïl!. 

calcareo-argillaccous parting , interstratified with iron-grey lime-
stones of the same thicknes ·es. 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 Cythere about half-an-inch long, • . . . • • . • . . . • . . . . • 50 0 

p 
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Yellowish-grey slightly bituminous limestone, charged with a multi
tude of corals, consisting of the genera Catenipora, Favosites, 
Heliolites, Chœtetes, Cyathophyllwn, and 0Tthis ; on the sur
face, the bed assumed a hummocky character, sorne patches of 
the corals rising from one to five feet high, with the diameter 
of from two to ten feet, the overlying bed conforming in sorne 
degree to the inequalities, and giving the strata the aspect of 

ft. in. 

having been disturb.ed, . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . 25 0 

75 0 

The coral bed was followed round the coast frmn the cove 
to the eastern extremity of East Point, where it sinks beneath 
the level of the sea, and was taken for the lim1t of the division 
D in that vicinity. 

The whole thickiless of the division on the north coast 
woul<l thus be as follows :-

Gull Cape section, ...........•••.•.•.......•.•.....••.......... 
~1easurcs not examined, ..............•.......................... 
Sand-top Bay section, ......................................... . 
~feasures not examined, ....................................... . 
East Point section, .•.....••••••••••••.•••.....•...•.......•.•• 

Division E. 

ft. in. 
127 9 

18 0 

60 0 
200 0 

75 0 

480 9 

The rocks forming the next division commence where those 
of the previous one teTminated, rather more than a mile west
ward 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 constant in its direction, not varying 
more thau about five degrees at any part, the averagG being 
S. 7~0 W., while the inclination is sometimes 200 feet in a 
mile, and at others is quite inappreciable. With the exception 
of sorne concealment at the base, and more towards and at the 
summit, the measures are visible all the way, forming cliffs of 
trom twenty to one hunclred and fifty feet. 

The following is the sequence in ascending order, of the de
posits, 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:-



227 

• 
~fcasures concealed, ........................................... . 
Greenish-grey and brown arenaceo-argillaceous shales interstratified, 

of a fine texture in thin beùs, with no observed. fossils, . ........ . 
Yellowi h-grey and light draL argillaceous limestone, slightly bitumin

ons, in beds of from one to five incl1es, eut by parallel joints running 
N. 85 W., with an occa~ional joint running oblique to that course; 
the jointed structure and the general soft nature of the rock 
cause large masses to fall from the cliff !Jy the action of the sea, 
"IYhich is encroaching rapiùly on the laud. Among the fossils, 
which are generally in a good state of preservation, thcre are 
Graptolithus within ahout twenty feet of the bottom, Favosites, 
.lltryptt reticulttris, and anothcr rescmbling .Il. tumùlr•, Pentamerus, 
like P. lens,JJ[yolina, Cyclonenw, Orthoceras, Cyrtoceras, Calymene 
Blumenbachii and Bumastes barriensis, . ..•.................... 

Light drab argillaccous lime ·toue, slightly bitumiwms, weathering 
white, interstratified with yellowish limestone, weatbering yellow
ish-brown, botb in beds of from two to threc incl1cs thick. The 
fossils are not numerous, but weathcreù surfaces present weil 
prcserved specimens of .lltrypa reticularis, Leptœntt subplana, 
Calymene Blumenbachii, Lyclws, Phacops, Pentamerus lens, crin-
oidal columns, and other species, ............................ . 

Ash-grcy and light drab Iimcstoncs interstratified, both slightly 
bituminons and in beds of from half an-inch to two incl1es. The 
~m·faces weather nearly white and shew fossils of which a large 
number are weathered nearly black, by contrast presenting 
distinct and well defineù furms; among them are .Jltrypa reticu
laris, Leptœna subplana, Stroplwmena depressa, Pentamerus lens, 
Calymene Blumenbach ii, . ...............................•.•.. 

Ash-grey and light drab limestones interstratificd, both slightly 
bituminons, in beds of from two to three incl1es, holding in the 
upper part in sorne abuudance, Pentamerus Lens, ...•........... 

Ash-grey and light drab limestones interstratified, both slightly 
bituminons and crowded with Pentamerus lyratus, ............ . 

The position of this bed is just west of the last brook but one, 
approaching South-west Point. 

~feasures concealed, ........................................... . 
Light drab argillaceous Iimestone, slightly bituminons, ............ . 
l\Ieasures concealed, ........................................... . 
Light drab argillaceous limestone, slightly bituminons, in beds of from 

half-an-inch to three inches, containing numerous fossils, of which 
weatheted surfaces present excellent specimens wcathered black, 
while the edges of the bcds along the cliff yield others quite free 
from the rock. Among the fossils are various corals, with .lltrypa 
reticularis, .Il. congesta, .Il. hemispherica, .Il. naviformis, Spirifer 
radiatus, Leptena subplana, L. transversalis, fragments of Ortho
ceras and Cyrtoceras, Calymene Blumenbachii, Phacops (a new 
species) and an Encrinurus, ................................• 

The position of this deposit is a little east of the last brook, 
approaching South-west Point. 

ft. 
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• ft. in 

Measures concealed at the bight of the cove, north of South-west Point 157 6 

540 9 

The rocks at the east end of the island supposed to be 
equivalent to these, 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 01·der a, 
follows :-

Yellowish-grey slightly bitnminous limestone, withont any well defined 
bedding, in sorne measure filling up the inequalities on the top of 
the coral bed. Tbe rock breaks easily in the plane of the beds 
with a conchoïdal fracture, and is crowded with well preserved 
fos sils, principally .Jltrypa hemispherica, and Leptœna subplana; the 

ft. in. 

thickness of the mass is from two to six feet.... . . . . . . . • . . . . . . . 4 0 

Bluish-grey argillo-calcareous shale, holding iron pyrites in sorne 
abundance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 2 

Dull ash-grey argillo-calcareons shale, containing no obscrved fossils, 
intcrstratified with patches of drab colorcd argillaceous limestone, 
slightly bitnminous, 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 preservation are met with, but not in large 
numbers ; among them are .Jltrypa reticularis, with another species, 
Leptœna, Calymene Blumenbachii, Orthoceras, ltfurchisonia, and 
varions corals. . . . . . . . . . . . . . . . . . . . . . . . . • .. . . . . . . . . . . . . . . . . . . 43 0 

Light smoke-grey limcstone, slightly bituminons, interstratified with 
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 present 
well-preserved fossils weathering blackish-grey, affording superior 
specimens for the examination of structure. Among the fossils 
are .Jltrypa reticularis, .Il. congesta, Leptena subplana, L. transver
salis, L. profunda, Spirifer modestus, Calymene Blumenbachii, 
Encrinurus, Lychas, Favosites, small Bryozoa, and crinoidal 

colnmns ....... · · · · · · · · · · · · · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 0 
Light smoke-grey slightly bituminons limestones, with drab-colored 

soft argillaceous limestones, similar in lithological character and 
in fossils to the last ..........................• , . . . . . . . . . . . . 20 0 

The preceding part of the section is measnred at high water 
mark across the measures from East Point, the ùip being S. 18 W., 
with an ascertained inclination of a little over 100 feet in a mile. 
The distance at right angles to the strike is two-fifths of a mile. 

Measnres concealed by the shingle of the beach, which consists of light 
smoke-grey limestone, mingled with light drab compact argilla
ceons limestone, both slightly bituminons, pieces of which shew 
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among other fossils .IJ.trypa reticularis, Calymene Blumenbachii, 
Pentamerus, rcsembling P. lens, with various corals and broken 

jt. in. 

encrinites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 0 
l{easures concealed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 0 

The top of these measures reaches a position a little over half-a
mile from Heath Point lighthouse. 

Light smoke-grey slightly bituminous limestone, interstratified with 
reddish-drab argillaccous limestone, also slightly bituminous, 
both in beds of from one to three inches, occasionally presenting 
surfaces, on which arc weathered out well defined fossils ; among 
them are .IJ.trypa reticularis, Leptwa subplana, Pentamerus resemb-
ling P. lyratus, with small turbinated corals. . . . . . . . . . . . . . . . . . . 75 0 

The top of the previous beds reaches the southern promontory 
of Heath Point upwards of half-a-mile S. S. W. from the light
house. The dip of the measures in thi neighborhood is S. 18 W., 
and the inclination was ascertained to be eighty feet in a mile, 
which is the rate allowed for the last 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 sorne 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 occnr in continuation of the section:-

Light smoke-grc.r limcstoue, slightly bituminons, interstr<1tified with 
light reddish-drab, similar to the last bed ·, with similar fos::;ils... 33 9 

l.Ieasures concealed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 0 
In the two preceùing measurements the dip i' S. 53 \V., and the 

inclination forty-five fcet in a mile, as determincù ùy the first; the 
distance across the measnrcs is scventy-six chain·. 

Light smoke-grcy and re<lùish-drab limestones inter tratificd, similar 
in lithological character and fossils to the la::;t bcüs describcd.... 15 0 

Pale drah colored limestonc, intcrstratified with lime ·toue of a more 
argillaccous charactcr, and of a ::;omcwbat darker color, hotb in 
bcd of from hnJf-an-inch to tl1ree incl1cs thick; the surfaces of 
thcse affonl bea.utiful and finely preserved fos:>ils, well ·weathereù 
ont, among which arc .'ltryp'L reticularis, .!l. hemispherica, Leptœna, 
Pentamerus rcsemhling P. leng, C tlymenc Blumenbach ii, E,Lcri-
nuru.~, tentaculitc::;, crinoidn.l colmnn~, and small Briozoa . . . . . . . Hl 0 

Ash-grcy lime 'tonc in beds of from one to six in che:>, with thin argil-
laceons partings; some of the beds are crowdcd with Pentamerus 
oblong·u~, and o~ltrypa reliculnris is common . . . . . . . . . . . . . . . . . . . . 30 0 

The distance across the measnres occnpied by the last three 
dcpo::; its is i.·ty cl1ains, and the clip is S. 18 "'\\'"., with an asccr
taincd inclination of eighty fcet in a mile ; the ù ip then change , 
appro:.' ching a dislocation which occurs at a projecting point, 
about a mile nnù three-quarter::; north-eastward of Cormorant 
Point. 

• 
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The course of the fault is N. 37 E., and it produces an upthrow 
on the west side of forty-five feet, by which the last two measnre
ments are repeated. The sequence of the beds beyond thcse is 

as follows :-
' Ash-grcy limestones in bcds of from one to nine inches, with thin argil-

ft. in. 

laceous partings; sorne of the beùs are filled with Pentamerus 
oblongus, and Atrypa reticulrtris is very frequent . . . . . . . . . . . . . . . 78 0 

This deposifrcaches to the north side of Cormorant Point; the 
dip of the measures is S. 20 W., and the ascertained slope is llO 

feet in a mile . 
.A.sh-grey limestone, in beds of from one to six inches thick, interstrati

fied with greenish argillo-arenaceous shalc, slightly calcareons, in 
bcds of from ::tn-eighth to a-fourth of an inch thick; in the three 
fcet at the base, it is in patches of from six inches to one foot tbick. 
Among the fossils are Zaphrentis bilateralis, Stromatopora con
centrica, Favosites favosa, Graptolithus, Ortlwceras and Pentamerus 
oblon~us . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 0 

This composes a cliff of from twenty to thirty feet high round 
Cormorant Point, with a din S. 18 W., and an inclination ascer
tainetl to be eighty fcet in a mile, for a bread th across the measures 
of forty-five chains. 

550 ll 

Eastward from Cormornnt Point, the measnres are concealed 
for about three miles, and beyond this all the way to Chieotte 
River, a di~tnnce of about fifty miles, there are occa..;ional 
exposnr 'S of lime"toue, with intervals of coucealment, some of 
which are very long. All the e.·po.:'ures are supposed to 
belong to this <livision, bnt thongh the beds in no case shew a 
great inelinntiou, and in spveral are quite horizontal, the 
benri11gs of the <1ip~ tha are pn'o.:euted vary freqneutly and 
con ·idernhly, eitlH'r thron~·h small fault' or ,g;eutle uudulations, 
and it has l Pll fm md i.mpo:~i >le to 8ny with precision to \vhat 
pmi: of the di vi ~ ion tlw~e bed::; are eqniYa1Pnt, or \vhcther 
sonw of thPm mn.v not add a few feet to the thid~ne~~ ~iven. 

Beüm' (h~scril>ing tlw po:itiou._, of these exposur •s, howcver, 
it will be convenieut to give a section of the succeeùiug ù.ivi::Üon. 

Dirision F. 

In 1mmet1iate :o;c(pwuce to the conceale<l 1nea ~ure::: which 
COIL'titnh, the npp 'r part of the Jupiter River section of the last 
divi:ûou, the follo,,~iug bt>d prP~ent them elve" in nsceuding 
order, and form the whole of the area of \v hat is called South
west Point. 
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Light smoke-grey limestone, of a somewhat granular character, in 
beds of from three to sh inch es thick, wi th thin partings of green 
argillo-calcareous shale occurring in patelles. Iron pyrites is dis
seminated through the beds, sometimes in single cubes, and sorne
times in aggregations of minute cubes forming nodules of from 
one to two inches in diameter, discoloring the rock by their de
compo ition. The ruins of crinoidal columns constitute the 

ft. in. 

organic remains. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 9 
Light smoke-grey limestones, with iron pyrites in sorne abundance, in 

nodules as before of from ha1f-an-inch to an inch in diameter, and 
occasionally on the surface of the bed in patelles of from half-an
inch to an inch and a-lw1f thick, and from six to eighteen inches 
in diameter. Fossils occur in fragments but they are too obscure 
to be identified . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 6 

Light smoke-grey limestone of a granular character, in beds of from two 
to six inches thick, wi th partings of green argillo-calcareons shale, 
which also occurs in patelles in the beds, giYing them a greenish 
cast; among the fossils occur Zaphrentis, like Z. bilateralis of Hall; 
St rouwtopora concentrica, Cyathophyllum, .!ltrypa reticularis, Penta-
me rus oblongus, P. lms, Orthoceras and crinoidal columns . . . . . . . 7 6 

Yellowish or reddish-white granular limestone, with thin vein-like 
patches of argillo-calcareou's shale disseminated through it; the 
beds are from three to seven inches thick. Among the organic 
remains, several of which are similar to those of the preceding 
deposit, Plycliophyllwn characterizes the present one, sorne of 
these being a foot in diameter. Favosites also occurs in tables of 
ha] f-an-inch thick, and ometimes three feet in diametcr. . . . . . . . 7 6 

Yellowish-white grannlar limestone, in beds of from six to eighteen 
inches thick, often separatcd by thin parting of green argillo
calcareous shale, which is also disseminated in small patelles 
through the bcd. The fossils are few in specics, being chiefly the 
ruins of crinoidal columns, which in sorne cases form the entire 
mas of a bed.............................. . . . . . . . . . . . . . . . . 20 0 

"'ello i~h-white granular limestones, in beds of from six to twelve 
incl1e thick, shewing le~ green sha1e than before. The beds are 
well stored with the fragments of crinoidal columns, which almost 
entirely compose some of them.............................. 14 0 

Shortly before rcaching the upper part of the previous deposit 
scvcral small undula.tions occur in the strata, but the cffect of 
them being visible, allown.nce has been made for the repetitions 
they occasion. 

The rcmainder of the section being taken from a part where the 
cffect of the undulations is not so easily fo!lorcd, the sequence is 
not so certain. 

Yellowi 'h-white gmnular lime,tone, in beds of from six to twelve 
inches thick, con isting of a mass of organic remains, of which 
.cri.Dojdal columns constitute by far the larger prut; but other 
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fossils are met with, among which are Catenipora escharoides, 
Favosites, Cystiphyllum, .lltrypa reticularis1 Cyrtia, two species of 

ft. in 

Cyclonema, Bumastes Barrienses, Splzerexochus ........ · ·. ·. ·.. 4 6 
Yellowish-white limestones, in beds of from twelve to eighteen inches 

thick; the surfaces of sorne of the beds shew crinoidal columns 
well weathered out, sorne of which are three-quarters of an inch in 
diameter. Among the fossils are Favosites, Catenipora escharoides, 
.lltrypa reticularis, and two species of Cyclonema.. . . . . . . . . . . . • . 11 6 

South-west Point Lighthouse stands on the beds last given. 

69 3 

This is the highest series of strata met with on the island, 
and its lithological character is so well marked that it is 
scarcely possible to mistake it for any of those which prcceded. 
Proceeding eastwanl from South-west Point about three miles, 
to a place called the Jumpers, a cliff of about thirty feet in 
lwight presents itself, where it appears to 111e probable the 
j unction of the Divisions E and F is seen, the base belonging 
to the one and the summit to the other. The beds in ascend-
iug 01·der are as follows :-

Light grey argillaceous limestone, slightly bituminons, in beds of from 
half-an-inch to three inches thick, interstratified with greenish 
colored shale ; among the fossils observed, Pentamerus oblongus 

ft. in. 

and .lltrypa reticularis were the most abundant.. . . . . . . . . . . . . . . 8 6 
Greenish calcareo-argillaceous limestone, slightly bituminons, in beds 

of from half-an-inch to two inches thick; the shale constitutes 
about two-thirds of the mass, and crumbling in the atmosphere, 
allows the exposure of well defined fossils in high relief on the 
snrf<tces of the limestone beds. Among the fossils in addition to 
corals, hriozoa, crinoidal columns, and tentaculites, are Jltrypa 
reticularis, .Il. hemispheria, .Il. naviformis, Leptœna trunsversalis, 
Pentamerus oblongus, P. lyratus, P. lens, Platyostoma hemispherica, 
Pleurotomaria, lrlurchisonia subulata, Ortlwceras, Beyrichia and 
Calym.ene Blumenbachii • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 10 6 

Dark ash-grey limestone, in sorne parts mixed with yellowish-white, and 
in such parts of a granular texture ; the whole occurring in beds 
of from one to thrce incl1es thick, interstratified with thin beds of 
greenish shale. The deposit is characterized by an abundance of 
corals and encrinites ; among the corals are Ccztenipora cscharoides, 
Favosites favosa, F. gothlandica, F. multipora, Zaphrentis, Stro
matopora concentrica; and among the other fossils are Yentamerus 
ob longus and .lltrypa reticularis. . . . . . . • . . . • . . • • • . • . • • . . . . . • . . 10 6 

2S 6 

• 
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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 fmther examination, however, it cannot be so stated 
with certainty; for while there is an interval of seventeen 
miles beyond the J umpers, in which only one exposure could 
be di cerned from the boat, there was a farther distance of 
seven nliles in which four exposures were seen, but remained 
uuexamined in con equence of our not being able to land at 
them from the condition of the surf. A landiug however was 
effected _in a cove under two miles west from Chicotte River, 
and the cliffs whiclt were examined on both sides of the cove 
exhibited the yellowish-white granular criuoidal limestone of 
thi division. 

The rock there formed cliffs, exhibiting about thirtyfeet of the 
strata, which appeared to be somewhat di turbed, as the strike 
and dip were very irrcgular, the inclination som:etimes amount
ing to so much as twelve degrees. 

These beds extend to within about half-a-mile of Chicotte 
River, and. as no instance of them was observed between that 
and Connorant Point, and all the exposures met with pre
euted strata resembling those of the immecliately subjacent 

division, it is coucluded, as has already bcen statecl, that this 
tretüh of the coast belongs to it. 

Contiuuiug eastwanl fi·om Chicotte River, the first ot these 
expmmres occurs at a distance of about two miles aud a-quarter, 
the next commen(5eS about seven and a-half 1niles farther on, 
beiug about two miles beyoud Pavillion Tiiver, where about 
seven feet of drab-eoloured limestone in horizontal strata are 
·een, with au interval of concealmeut \vhich continues for a 
mile, reaching nearly to l\Iartin Brook. The next exposure is 
on the east si<.le of the eove receiving Iron Hiver, tbe di.·tatÎce 
from the last being about a mile and a-half. Here about ten 
feet are displayed iu a low cliff, and the strata still horizontal 
nm along the coast for three-quarters of a mile. 

Six nliles beyond this oceurs Chaloupe River, \Yhere cliffs 
are seen at eaeh horn of the bay at its mou th, separateJ about 
half-a-mile from one another. The cliffs expose from twelve 
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to fifteen feet of limestone in horizontal strata which, with an 
interval of conceahnent, continue .for a mile and a-quarter to 
the eastward. A mile and a-half further, there is another cliff 
of horizontal limestone shewing ten feet, 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 
n1outh of a brook, they are repeated in a cliff of from twenty 
to twenty-five feet and continue for a 1nile. The next diRplay 
occurs about five and a-half miles further on, cmnmencing 
within three-quarters of a mile of the extremity of South Poült, 
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 .lltrypa 
reticularis, Leptœna subplana, Calymene Blumenbachii and Orthoceras. 6 6 

Grey limestone crowded with Pentamerus oblongus of large size, to the 
exclusion apparently of other fossils ; nine-tenths of the bed are made 
up of them, and sorne of the individuals measured nearly six inches 
in length. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 9 

Grey limestone in beds of from one to six inches, with Orthis jlabellulum 
and Calymene Blumenbachii.... . . . • . . . • . . . . . . . . . . . • . . . . . . . . . . . . 7 0 

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 5 

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 F(wosites with small tubes, F. 
f(wosa, Zaphrentis bilateralis, .lltrypa reticularis, .Il. hemispherica, 
Orthis elegantala, O. jlabellulum, Spirifer rarliatus, small individuals 
of Pentamerus oblongus, Leptœna subplana, Calymene Blumenbach ii, 

Encrinurus punctatus, Orthoceras and crinoidal columns,...... . . . . 14 0 

28 8 

A little under half-a-mile beyond this, another cliff of lime
stone occurs, which rnns along the coast for as 1nuch more, and 
probably repeats a part of the section given, the height of the 
cliff being twenty feet. 
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The stJ.·ata in the exposures for twenty-four miles up to this 
point appear to be perfectly horizontal, but the next exhibi
tion on the east side of a smaU cove, shews a gentle clip 
to the south-east. The beds form a fifteen-feet cliff of lime
stOiw, running for about half-a-miie along the coast, and ter
minating at the extremity of a point. At the next exposure 
howevcr, which occurs after an interval of concealment of six 
milPs, they are once more horizontal, and compose a cliff again 
fifteeu feet high, which occupies a mile of the coast ; at a mile 
beyond this the calcareous strata which present themselves 
shew a dip S. 25 E. <3°, which after another mile becomes S. 
47°E.<l 0 ; the beds in the last case being snperior to those in 
the preceding one. This clip prevails for about three-quarters 
of a mile, in which the coast runs oblique to the strata, and 
then from a dislocation or a twist in the stratification, it very 
suddenly changes to S. 60° \V., which is maintained for about 
a-quarter of a n1ile across the measure.s, along a small cliff 
occnpying that distance. Another concealment of about a mile 
awl a-half brings us to the horizontal limestones which have 
becn already n1entioneù as existing three miles west of Cor
morant Point. 

ECO.r:rOMIC l\lATERIAL~. 

The substances fit for economie application met with on the 
island are confined to buildiug stones, griud2tones, brick-clay, 
pt'at, and .:hell-marl; 1neta1liferous miuerals, as far as my ob
servations went, appear to be wanting. The on]y ore observed 
appPart>d to be loose pieces of magnetic oxyd of iron, most 
prol>ahly transported from the Laurentian series on the 
north 8hore of the St. Lawrence; there is no reason bowev.er 
for a~,,crting that bog iron ore may not be hm·eafter founcl. 

Building Stones.-lu the immediate neighbourhood of South
west Point, coarse arannlar limestone for building purposes is 
clisplayt•d in abundance amona the strata belonging to Di
vision P. It occur in heds of from six to eighteen inches in 
thicluwss, is easily dreRsed, aud yi.elds goocl block of a yellow
ish-white col or. The lighthouse at the point is built of it, and 



236 

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 of 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 Edinburgh; 
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 soliJ mas8 of 
it which had fallen from Cape Jmnes 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 cliff8 which have been mentioned, the bed 
occupies seven miles 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 'toues; although slightly calcareous, it is even 
grained, and there is a sufficient amount of clear sharp grit in 
it to render it avaihtble, while there woulù be no difficulty in 
getting any sizes of grind "tones that 1night be required. 

Brick Clay.-Clay fit for common. red brick exists in some 
a bun dance; it wtts observed of a bl uish-grey co lor, and about 
ten feet in thichw;::;s, half-a-mile up the Ottcr River, on the 
south side; and I wa' infonned of its existence up the Decscie 
River. About five miles of coast in the vicinity of St. :Jiary's 
River consi"ts of clay clitl;; of from sixty to seventy feet in 
height, and no doubt much of it might be 1nade available for 
bricks; some of it however, is of a calcareous character, and 
contains 1nany pebbles of limestone, fitting it probably for 
agricultural rather than manufacturing purpo8es. 

Fresh-water Slwll-mad.-This material apnears to exist in 
considerable abundance 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 covcred 
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with it. Mari Lake is one of the8e ; it has a superficies of 
a.bont ninety acres, and although the depth of the deposit 
was not carefu11y sounded, its thicknPss appeared to be consi
dm·able. The brook \Vhich empties the lake into Indian Cove 
at the west end, cmTies down a large quautity of the mari as a 
sediment to the ea, where it becomes spren<l out for a con i
dernble space over the rocks of the viciuity. 

Ahout three miles west from South-west Point, mari was 
observ(•d to occupy a position on the bauk of a brook, and to 
extt>nd for a-quarter of a mile iuland, presentiug a thickness of 
abont a foot covered wüh pcat. 

In a lake half-a-mile further inland, it eovered the bottom 
ovcr an arca of 200 acres ; and on the ca. t side of South 
Poü1t it was observed reposing on rock close to the shore, 
COV('red over by from four to ten fect of peat. 

Peat.-A1ong the lowlands of the south coast of the island, 
from Heath Point to within eight or nine miles of South-west 
Poiut, a continuons peat plain extends for upwards of eighty 
miles, with an average bread th of two miles, giving a superficies 
of up,van1s of 160 square miles, \Vith a thiekne. s of peat a ob
served on the coast of from three to ten f ·et. On the average 
this plain may be fiftecn feet ahove high-water mark; and by 
chamwls eut throngh it conld be easily draincd and faccd for 
working. As far as my knowledge goes, this is the large._t 
peat field in Canada, and the general quality of the material is 
ex ce 11 en t. 

There are many isolated patches also between South-west 
point and the we8t end, varying in size from100 to 1000 acre , 
which would yield a considerable qnantity of the material. 

It wa stated tome that peat cxi 'ted al o in some abundance 
in the interi01· of the island, but this I am disposed to doubt, 
for \V hile ali the Ht remns flowing from the peat plain, on the 
south side gave as is usual a brown coloreù water, those in 
othcr parts were pure and co1ourlcss, Ieading to the opinion 
that the interi01· was peculiarly free from pea.t swamps. 

Among the materials of the island which may be consideyed 
of an economie nature though not of a mineral character, sea
weed and drift-timber may be enumerated. 



238 

Sea-weed.-In all the ba ys, coves, and sheltered places around 
the whole island, with the exception of those between the 
east end and South-west Point, thore is a 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 beneficiai e:ffect of sea-woed as a manure is too weil 
known to require mentioning, but to what distance it would 
bear carriago for such an application is more than I am able to 
state. On the island, lVfr. Pope, of South-west Point, makes 
use of it as a fertiliser for his fields, mixing it with the peat 
which forms tho soil. 

Drift Timbcr.-The quantity of squared timber and saw-logs 
which are scattere<l along the south shore of the island, is 
very surprising ; the abundance appears to be greater towards 
the east end than the west; but acconling to the calculation 
which I have made, if the whole of the logs were placed end to 
end they would form aline equal to the whole length of the 
island, or 140 miles; this would give about one million of 
cubic feet. Son1e 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 tlutt 
the main source of this timber is drift. 

No doubt the who le of it may have once been priva te pro
perty, and perhaps mu ch of it coulcl be identified as su ch 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 allowod to ren1ain on the 
shore to rot, as much of it has no Joubt donc. The captaiu of a 
fishing schoouer that had not been very successful in taking 
fish, applied tome when I was leaving Heath Point to know 
whcre the greatest accumulation of it nüght be found, ex
pressiug an intention of cutting some of the squareù timber 
into convenient lengths and loading his vessel with it for 
Nova Scotia. l\fore may perhaps be in the habit of pursuing 
a similar trade. 
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]}IINGAN ISLANDS. 

From the shortnoss of my stay at the ]}fingan Islands, the 
amouut of information col1ected concerning the rocks which 
compose them is neces. arily limited. It is sufficient, however, 
to enable me to state that the sti·ata of probably the whole 
group is in the same horizontal attitude that characterizes 
those of the Island of Anticosti, and it perhaps is not extra
vagant to suppose that in the space between the l\Iingan group 
and that island the same attitude may be preserved ail the way. 

The most northern and, therefore, the lowest section I ob
tained was on the north side of Harbor Island, between which 
and the rocks of the Laurentian series on the main land there 
nuly be a horizontal distance acros the measures of about a 
nüle. No measurement was made of the distance, nor was 
any member of the Lauren tian series seen in any place imme
diately behind IIarbor 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 hnve been in the relation given bad the strike of the mea
sure.s been continued in that direction. Takiug this for grauted, 
the section fron1 the gneiss up,vard would be as follows :-

ft. in. 
}f easures conccaled. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 0 
Yellowish-brown arenaccous limestone in beds of from six inches to two 

fcet thick ; a large amount of yellowish-white cal c-s par is dissemi
inated in the beds in the form of geodes and of patches, sorne of 
which are two or three feet in diameter with a thickness of a couple 
ofinchcs. Su ch fossils as exist are generally filled with calc-spar, but 
they are very obscure ......................................... .35 0 

The following section, taken from the south side of the island, 
is snpposed to succeed the last :-

Yellowi::;h-gréy and yellowish-brown arenaceous limestone with geodes 
and patches of calc-spar; sorne of the surfaces of the bcds shew 
corals (?)and fucoids.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 0 

Yellowish-grey and yellowish-brown arenaceous limestone as before... 8 0 
Yellowish-grey and yellowish-brown arenaceous lime::;tone with geodes 

and patches of calc-spar; Euomphalus is abundant but obscure.... 6 
Yellowish-grey and yellowish-brown arenacequs limestone, as before, 

with Euomphalus............................................ 6 6 
Yellowish-grey and yellowish-brown arenaceous limestone, with calc-

spar as bef ore, with fucoids but no other observed fossils,. . . • . • . • 2 4 

143 4 
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The dip of these measures is about S. 8° W., with an m
clination of about eighty feet in a mile. Supposing this were 
preserved as far south as the range of islands of which Large 
Island is a membcr, 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 
betwecn the sunnnit of the previous section and the base of 
the beds of Large Island would be about 117 feet. 

The following section obtained on Large Island at its n1ost 
northern point would then succeed in ascending order :-

Yellowish-grey limestone weathering yellow ..................... . 
Green and black shale ......................................... . 

Yellowish-grey limcstone with no observed fossils ................. . 
Yellowish-grey limestone with Cythere .........................•. 
Yellowish-grey concretionar.J limestone, weathering yellowish-brown; 

the concretionary masses are from six to eighteen inch es in diame
ter, and the conccntric layers of the concretions are thin ....•... 

Dull drab colored limestone, wcathering slightly ycllow, with nodules 
of ch'.Jrt ; the surfa.ces of the beds shew fu co ids, ......•........ 

Dull ùrab-colonred compact limestone, weathering slightly yellow, in 
beds of from six to twel ve inches ............................ . 

Drab-colored mottled arenaceous limestone, weathering yellowish-
brown, in bed' of from three to nine inches, with corals ........ . 

Pale yellowish-grey arenaceous limestone, weathering yellowish-brown 
in beds of from three to nine inches, well marked with fucoids on 
the surfuces and impressions of Euomphalus .................. . 

::\Ieasures concealed ........................................... . 
Greenish-drab very compact limestone, rescmbling lithographie stone 

in its texture, but injured by the presence of small transparent 
crystals of cale-s par; the beds are from three inches to one foot 

ft. in. 
5 8 

2 0 

6 6 

0 9 

4 0 

6 0 

18 0 

10 0 

12 (j 

56 0 

thick ; this would make a very handsome building stone. . . . . . . . 5 0 

Light-drab compact but brittle limestone, in beds of from sixto eight 
inches, with no observed fossils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 0 

Light-drab compact limestones of the same character............... 25 

171 5 

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 a cove on the ea t 
side of the island, beds were observed which are supposed to br 
equivalent to most of these. They are in ascending order a~ 

follows :-
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Yellowish-white arenaceous limestone, in beds of from one to two feet 
thick, withont observed fossils ; this would make an excellent 
building stone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 0 

Green calcareo-arenaceous shale................................. 6 
Light greenish-white coarse grained calcareous sandstone, in ill-de-

Bned beds, with numero us obscure fragmentary fossils, and several 
small black nodules and patches............................. 5 0 

!IIeasures concealed . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 
Green and grey shale......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Il 0 
Drab colored argillaceous limestone in even beds, sorne of which 

would probably yield hydraulic lime; on others ripple-mark occurs 7 0 
Shale ............................. · · ·......................... 1 9 
Greenish-drab compact limes toue, mottled with yellowish-drab organic 

rcmains; this would make a handsome marble . . . . . . . . . . . . . . . . 10 0 

48 3 

The genera] dip of the whole of these measures on Large 
Island is about S. go \V. with an average slope, (there bcing 
sorne slight undulations;,) of about seveuty fcet in a mile; and 
between the srunmit of the 171 feet above given, and the next 
set of beds examined, thore would be a thickuess of about 
seventy-eight feet. 

The succeeding beds obtained at the south point of the 
i. land, ne ar Tower Rock, consist of yellowish-white pure lime
stone, some parts of which wcre filled \Vith .1.llaclurea Logani, 
and fragments of trilobites; the thickuess of the mass was 
thirty fcet. 

The only other place examined was the northern extremity 
of 1\lingan Island, which is about four and a-half miles from 
1\Iingau IIarbour, and forms one of the range of islands com
prehending Large I , land. 1 he rock was a Jight grey lime
stolle with thin interstratified beds of green argillaceous shaJe. 
'rhe fo..csils, though abuudaut, were obscure, and it was diffi
eult to i<lPntify any of them. 

The l\Iingan group of Islands appears to possess but little 
soil. Large Island, although lOO feet above the sea in some 
places, more particularly on the south and south-we. t siùe:-;, is 
marked by the levels of ancient sea beaches, composed of small 
limestone pebbles, and except where the mo~s has spread over 
thew, but little differences were perceived between the ancient 

Q 
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beachcs, an cl the one at present washed by the ocean. A suc
cession of theNe beaches is well marked by a series of steps 
with a horizontal surface above each of an irregular breadth, 
not al ways following the sinuosities of the one below, as sorne
times two of these stcps will run into one. These terraces are 
elevated above one another fron1 :five to twenty or thirty feet. 

'rlw south-west portion of the island is a succession of such 
terraccs still nearly devoid of soil. It is only in patches that 
vegetation occurs, and the pDtches have a very irregular con
tour, in no way that I could perceive dependent on the form 
or direction of th , ten·aces. Sometimes they would shew an 
irregtt1ar ontline on a tm-race, and then run np or down in au 
irregular strip to the next terrace, giving to the whole fiight 
of st 'PR a parti-col01·ed aspect, like that of a body partially 
deprivecl of its skin. 

Another feature -vvhich marks strongly the change of rela
tive level in regard to sea and land, and tends at the same 
ti me to give n1uch picturesquencss to the scenery is the presence 
of what have bcen termed fiower-pot rocks. These, as the name 
imports, resemble flower-pots on a large scale. II undrcds of 
these Rtanc1 up out of the rising tiùe to heights varying from 
ten to fifccen fect, with breadths from a few feet to thirty or 
forty, widening toward the top. They arc composed of hori
zontal layer~ of 1imcstone piled on one another, and are 
the rémnins of strati:fied masses that wc re once uni tcd, but 
have beon grac1ua1ly worn away by the destructive action of 
the sea, aud while n1any of th ose standing in the water to various 
dcpths aceording to the state of the tide, show the waves sti11 
at work upon them, sorne straggling orres arc seen away high 
up in the island, showing a simi~ar action when the relative 
lcvels of the sea and land were from fifty to sixty feet diftèrent 
from what they are now. 

The strikc of the lVIingan group of rocks does not differ 
very materially from that of the strata of Anticosti, and the 
distance across the mcasures 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 
fr01n the average of those at the two extremes, which wou1(1 
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not be far from ninety feet in a mile, 
the thickness of the measures croping 
out in the water would be about 
1,700 feet. 

The whole vertical column, from 
the Laurentian series to the summit 
of the Anticosti rocks, would then 
be as follows :-

Harbor Island section, supposed to be 
equivalent in age to the Calciferous 

ft. in. 

sand-rock formation ................ 143 9 
Measures concealed by water ...•...... 11 '1 0 
Large Island, north section, supposed to 

be of the age of the Chazy forma.tion.171 5 
Measures not examined on Large Island 78 0 
Large Island, south section, supposed to 

be of the age of the Bird's-eye and 
Black River forma.tions . . . . .. . . . . . . . 30 0 

Measures concealed by the water be-
tween Large Island and Anticosti, 
supposed to be of the age of the upper 
part of the Bird's-eye anù Black River 
formations, the Trenton formation, the 
Utica slates, and the lower part of the 
Hudson River group ...........•.. 1700 0 

Divisions A., 229 feet, and B., 730 feet, 
supposed to be equivalent to the upper 
part of the Hudson River group ..... 959 0 

Divisions C., 306ft. G in., and D., 427ft., 
showing a. pa.ssage from the lower to 
upper Silurian formation ....•..... 733 6 

Divisions E., 540 ft, 9 in., and F., 69 ft, 
3 in., supposed to be equivalent to the 
Clinton group ..................... 610 0 

4542 8 

The accompanying wood-eut, re
presenting a vertical section from 
the J\Iingan Islands across Anticosti, 
shows the relation of the deposits 
that have been examined. The ver
tical is ab out three times the horizon
tai scale. 
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Havmg in this Report described the geological facts 
presented to my observation in Anticosti, I am desirons of 
drawing attention to the inferences that are suggested by the 
results as connected with the agricultural capabilities of the 
hlland. From the facts given in regard to the natuTal vegeta
tion of the island, or the limited agricultural experiments, of 
which mention has been made, little of importance can be 
gatheTed; but these when taken in combination with the con
sidP.rations suggested by the attitude and mineral character of 
the rocks appear to me to merit serious attention. 

The strata of Anticosti being nearly horizontal cannot fail 
to give to the surface of the country a shape in sorne degree 
conforming to them. The surface will be nearly a level plain 
with only such modifications as are derived from the deeper 
wearing in a longitudinal direction of sorne of the softer beds, 
producing escarpments of no great elevation, with gentle 
slopes from their summits in a direction facing the sun, that 
will scarcely be perceptible to the eye. The easily disinte
grating character of the rocks forming the subsoil can scarcely 
fail to have permitted a great admixture of their ruins with 
whatever drift may have been brought to constitute a soil, and 
1t is reasonable to suppose that the mineral character of these 
argillaceous limestones must have given to those ruins a 
fertile character. It is precisely on such rocks, 1n such a con
dition, and with such an attitude, that the best soils of the 
western peninsula of Canada West are placed, as well as of 
the Genesee country in the State of New Y oTk. I have se en 
nothing in the actual soil as it exists to induce me to suppose 
that in so far as soil is considered, Anticosti ·will be auy
thing 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 altogether 
too short a time to enable me to fonn any opinion upon the 
climate of Anticosti. But taking into view the known fact 
that large bodies of water are nwre difficult to cool and more 
difficult to heat than large surfaces of land, I should be 
inclined to suppose that Anticosti would not be so cold in 
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winter 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 would take 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 tumed up by a permanent settler ; 
and it is the case that about a million of acres of good land, at 
the very entrance from the ocean to the Province, 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 only be a 
profit to the settlers themselves, but a great advantage to the 
Province at large. 

I have the honor to be, 
Sir, 

Y our most obedient servant, 

JA1IES RICHARDSON. 
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SIR WILLIAM E. LOGAN, PROVINCIAL GEOLOGIST. 

MONTREAL, lst !rf arc!~, 1857. 
SrR, 

After joining the Survey on the lst of August last, I 
proceeded in acconlance with your instructions to make a 
general examination of the large collection of fossils in the 
Museum, \vith a view to their final arrangement for the pur
pose of public exhibition ; this work, with occasional visits to 
the quarrics and exposures of rock in the neighbourhood of the 
city of :l\Iontreal, occupieù the months of August and Septem
ber. In the beginning of October 1\Ir. Riehanlson arrived from 
the survey of the i land of Anticosti, bringing with him 
anothcr extensive collection, and ...,hortly after, an opportunity 
wa afionled me of exmnining these in conncction with Pro
f(~ssor IIall, the eminent Palœontologü;t of the State of New 
York, who was thon on a vi it to this city. 

Since the mouth of October I have been engnged in deter
mining the species of the fossils, prepa ·iug them for the 
cases, arranging them, und also in drawing u1J llt>scriptions of 
the new forms. The characters of such as I have been able to 
distinguish satisfactorily will be given in the following Report. 
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In the arrangement of the l\!fuseum the first floor has been 
selected for the exhibition of the economie materials and rock 
specimens of the ol<ler 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 
group or :Middle Silurian, the Upper Silurian, Devonian, Car
boniferous, ancl Drift. 

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 geologists. These divisions will 
consist of:-

1.-THE PoTSDAl\I SANDSTONE. 
2.-THE CALCIFEROUS SANDROCK. 
3.-THE CHAZY Lil\IESTONE. 
4.-THE BIRDS-EYE AND BLACK RIVER LIMESTONES. 
5·-TnE TRENTON LnrESTONE. 
6.-THE UTICA SLATE. 
7.-THE HuDSON RrvER GRouP. 

The divisions on the third floor will be as follows :-

1.-THE ANTICOSTI GRour, consisting of beds of passage 
from the Lower to the Upper Silurian, and supposed 
to be synchronous with the Oneida conglomerate, 
the l\Iedina sandstone, and Clinton group of the 
New York survey ; and with the Caradoc formation 
of England. 

2.-TIIE UPPER SILURIAN. 
3.-THE DEVO.~:TIAN. 
4.-THE CAIŒONIFEROUS. 
5.-THE DRIFT. 

The above classification is intended to be follo :ved in the 
table cases ouly, the object being to exhibit in these the 
pètlmozoic fauna of the Province uninterrupted by those breaks 
in the chrouological series which do not appear to have ex
tended over all Canada. This could not be effected by intro
duciug and following rigi dl y the divisions of the New York 
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geologi ts, because in the eastern extremity of the province 
severa} of their groups can only be ascertained in a general 
way, their characteristic fossils being so intermingled that 
with the evidence yet obtained the 1ines between the forma
tions cannot be drawn with desirable certainty. 

In ail but the eastern portion, however, the New York 
system has been recoo·nized, and accordingly, in the upright or 
wall cases, special co 1lections of the rocks and fossils of each 
formation, from the Potsdmn sandstone upwards, will be 
place cl. 

In the table cases the fauna of each division is to be classified 
in the ascending 01·der, commencing with the Plants in the 
first case, and proceeding with the Zoophyta, Echinodermata, 
Brachiopoda, Acepha1a, Ga teropoda, Cephalopoda, and ending 
with the Articulata in the last case appropriated to the 
group. A stratigraphical and zoological arrangement will 
thus be effected. 

In the cases, each specimen is to be mounted on an oblong 
block of plaster of Paris, bearing a printed label giving the 
genm·ic and specifie name of the fossil, the name of the 
acknowledged author of the species, the locality where col
lected, the formation, and the initiais of the collector, being an 
officer of the sm·vey, 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 fos il placed in the eavity previou, ly formed by itself. 
The Lo\ver Silurian division is already nearly arranged, and 
the Upper well advanccd. 

The c1. ssification upoli the third floor is founded principally 
on the new facts bronght to light by the survcy of Anticosti. 
1\Ir. Hichardson, as will be seen by his Hcport, has ascertaincd 
that the island con i ts of a deposit of argillaceous limestone 
2300 feet in thickne. s, reo·ularly stratified in nearJy horizontal 
and pcrfectly conformable beds. All the fact teud to shew 
that these strata were accumulated in a quiet sea, in uninter
rupted sucees ion during that period in which the upper 
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Chœtetes lycoperdon, branched variety, 
Heliolites megastoma, 
Catenipora escharoides, 
Favosites favosa, 
Leptœna sericea, 
Stroplwmena planumbona, 
--- alternata, 
Ortlâs testudinaria, 

--- subquadrata, 
Ambonychia radiata, 
Murchisonia gracilis, 
PleurotomaTia lenticulœris, 
--- umbilicata, 
Conularia Trentonenûs, 
Calymene Blumenbachii, 
Ceraurus pleurexanthemus, 

Associated with these are a number of new species,' among 
which are several remarkable cepbalopods, such as Nautilus 
Hercules, Gyroceras or Lituites magnificum, and Ascoceras Cana
dense, to be described hereafter in this Report. About 230 
feet above the base, occur the tracks mentioned by 1\Ir. 
Richardson, which, from all the evidence yet obtaineù, appear 
to be confined to a single bed. Catenipora escharoides is met 
with at 430 feet from the base, Farosites favosa and Hcliolites me
gastoma at 511 feet. A coral, either Favosites f.50tldwulica or a 
closely allied species, is plentiful throughout; and also up
wards, through divisions C, D, E, and F. The singular tree
like fossils ( BeatTicea) 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 Tadiata is common, asso
ciatecl with great numbers of a beautiful little species of 
Cyrtolitcs, very like C. ornatus, but smaller, it appears very pro
bable that these divisions are a portion of the Hudson River 
group. At the same time the genera Cateni_pora, Favosites and 
AscoceTas, indicate an approach to the Upper Silurian. 
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Division C. 

At J unction Cliff, 950 feet above the base, we :find three 
ad di tional Upper Sil urian species, Leptœna subplana, Strophomena 
depressa, and Atrypa naviformis. The described fossils at this 
locality and in the next 300 feet, (the thickness of Division C) 
are:-

Chœtetes lycoperdon, 
Catenipora esc haro ides, 
Leptœna sericea, 
--- subplana, 
Strophomena alternata, 
--- depressa, 
Orthis lynx, 
--- testudinaria, 
Orthisina Verneuilli, 
Atrypa naviformis, 
Ambonychia radiata, 
Pleurotomaria lenticularis, 
Bellerophon bilobatus, 
Calymene Blumenbachii. 

In this list there are three species, O. lynx, O. Verneuilli, B. 
bilobatus, (the :first and second in great perfection) not yet col
lected in the two divisions below, although no doubt they 
occur there. About one third of the new species in the divisions 
A and B are found in e, the others do not appear any more, 
and probabably become extinct Of the known species 9 out 
of 14 occur in the divisions A and B; the same species of Fa~·o
sites and Beatricea are found in great force, and these two 
alone are almost snfficient to shew that there was no break 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, and Leptcena transl'ersalis. 
The most striking new form is the species I have called Penta
merus reversus, which occurs very abundantly and "\vell pre
served in the vicinity of J unction Cliff. 
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Division D. 

In division D the fossils, although numerous, are not so weil 
preserved as in those below ; those determined are :-

Chcetetes lycoperdon, 
CateniporrL escharoides, 
Stromatopora concentrica, 
Leptcena alternata, 

--- subplana, 
Atrypa congesta, 
--- reticularis, 
]Y[urchisonia gracilis, 

Calymene Blumenbachii. 

There are several other species which occur in Divisions A, 
B and C, including the Favosites and Beatricea. At Becscie 
River Bay, 1265 feet above the base, occurs Pentamerus Bœr~ 
randi of this Report, a species resembling P. borealis, but which 
I am inclined at present to classify as a new form. l\fany of 
the beds, through a thickness of 100 feet are packed full of 
this fossil. At the top of the formation there are several new 
pecies of c01·als, apparently in great abundance. 

Division E. 

The highest rocks of the last division are 1G92 feet above 
the base of division A., anù th en succeeds an interval of 27 feet 
in which no fossils were collectecl, the measures being con
cealed. Division E, consisting of 540 feet in thickness of 
limestone, in1mediately follows. 

There are about sixty species of fossils in Division E., of 
which the described forms are :-

Chcetetes lycoperdon, 
Catenipora escharoides, 
Favosites javosa, 
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Orthis lynx, 
--- elegantula 
---jlabel1ulum 
Leptœna subplana, 
--- transversnlis, 
--- profunda, 
Strophomcna alternata 
--- d~prcssa, 
Atrypa reticularis, 
--- congcsta, 
--- plicatula, 
---ltcmispherica 
--- naviformis 
Spirijer Tadiatus, 
Pcntamerus oblon{{us, 
Marclâsonia subulata, 
Cyclonema cancellata, 
Platijostoma lwmispherica, 
Cal!Jmcne Blumcnbachii, 
Bwnastes Barricnsis? 
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In this list there are twenty-four species, of which aU except 
these four Favositcs favosa, Orthis jlabellulum, Leptœna transvcrsalis 
and Platyostoma lwmispherica, belong to the Clinton group. It 
is probable that many of the other species are also known, at 
least some of them appear to me to be the same as those figur
ed in various works ; but it will require further examination 
to decide this. For instance, there are two large species 
of Pcntamerus, very like P. lyratus and P. lens, a trilobite scarce
ly distjnguishable fr01n Encrinurus punctatus, a Heliolùes like 
H. MuTclâsoni, &c.; Pentamerus oblongus occupies the upper 150 
feet of the division in great abundance ; but the t-wo species 
of the divisions, C and D, P. reversus, and P. Barrandi have not 
been seen here at all. 

About twenty out of the sixty species are found in the lower 
divisions, and of these the following twelve are described :
C!tœtctes lycopeTdon, Catenipora eselzaroides, Favosites favosa, Orthis 
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lynx, L"'ptrena subplana, Stroplwmena alternata, S. dcpressa, Atrypa 
Teticularis, A. naviformis, A. congesta, Ca.lymcne Blumenuacltii, 
Murcltisonia subulata .. 

Atrypa nticularis is not found in the lower divisions A, B and 
C, but at a locality three miles west of Jupiter River, in beds 
about 130 feet below the top of division D, it occurs plenti
fully, and thence pa ses into E, where it is very abunnant. 

Division F. 

Thcse are the highest rocks in Anticosti and consist of white 
limcstoncs crowùcd with the remains of several large criuoids, 
but with few specics of the other orders of organic remains. 
They coutain Atrypa nticularis in abundance, and al o nume
rous fragments of Bumastes Barriensis, with sorne corals, and 
appear to be a continuation of division E., with a chauge in 
the lithological character of the rock. The thickness is about 
70 fect. 

The divisions C, D, E and F constitute a series of deposits 
to which it is proposcd for the present in the arrangement of 
the nwasurcs to give the name of the Anticosti group. Taking 
the who le of the Anticosti rocks together, it -vvill be secn by 
reference to the foregoiug lists of fossils that the lo\vcr portion 
is most probably the equivalent of the Hudson'~ River group, 
while the npper con tains the charactcristic species of the Clin
ton. The middle portion camwt be classificd as either Clinton 
or HU<l:on River, and yet it contains some specics founù in 
the one or the other, or in both. Stratigraphically, it occupies 
the po. ition of the Oneiùa conglomera te and l\Iedina sandstones, 
and is no doubt of the same age. In the Oneida conglome
rate no fo~sils have been found, and of the twcnty-one species 
figured by Prof essor Hall as occurring in the :Medina sandstone, 
not one has been recognized among those produced at Anti
costi. If these several dcposits 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, wlüle flnther east the waters were stocked with an abun
dant fauna. 
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NEW SPECIES OF FOSSILS FROM THE SILURIAN ROCKS 
OF CANADA.. 

The following descriptions of sorne of the new species of 
fossils in the museum of the Survey incluùe several Cystideœ 
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 com
plete synopsis of all the species of this type of the echinoùer
mata in the collection. I beg that these descriptions may be 
considered as merely provisional, and that I 1nay soou have an 
opportunity of republi hing the1n with good figtues. 

Sub-kingdom, RADIA.. TA; Glass, Ecnr:NODER:\IATA ; 

Order, ÜRLTOIDEA. 

Genus GLYPTOCRINUS.-Hall. 

Generic Characters.-Cup pyriform, or sub-globular; pelvis 
of five hexagonal or pentagonal plates, alternating above 
which are five primary rays, each supporting upon its third 
plate two secondary rays, partly includcd 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 seconda1-y radiais a num ber of 
smaller plates ; free rays articulated in two series and pinnu
lated; column round or sub-pentagonal, composed of thin joints 
"'rith numerous larger and thicker ones at variable distances. 

The plates of the species of this genns are flat, thin and 
either smooth or ornameuted with raùiating ridges, striœ or 
raised mm·gins; the large joints of the colmnns are often nodu
lose. In the Black River and Trenton limestones in Canada, 
the rcmains of several species are exceedingly abundant, but 
usually reduced to 1nere fragments of the plates and column. 
At the city of Ottawa, where these rock are exposeJ on a 
large scale, three of the species hereinafter described, G. pris
eus, G. ramulosus and G. nwrginatus, appear to be more com
lllOll than at any other locality yet exanlined. The heacls are 
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frcquently found thcre in a fragmcntnry state, but good spe
cimens arc rare. G. priscus is the only head collectcd in the 
Black River limestone, but it also occnrs in the Trenton. I 
have met with G. !acunosus nPm' the top of the Trenton lime
.:tone o11ly. G. onwtt1s is fouad abont the middle of the deposit, 
rnthcr commou, and in fewer numbers upwanls to the Utica 
s1ate. There is a si.·th spccies which also occurs at Ottawa, 
but i" only known by its very charactcristic sub-pcntagonal 
column. 

GLY1>TOCHI~U8 PRISCUS. 

Description.-The eup of this species is pretty rcgularly oval, 
cover d with smooth platt's and , unnouutcd by tcn long un
dividcd finger' or frec rayR, which arc denRely fringcd with 
two r(n r' of pinnulœ. A strong rouuded carina or ridge, ruu 
up ench of the primary ruys, and dividing into two upon the 
centre of the third plate, seucls a brunch up euch of the secon
dary rays to the base of the fingers ; the carinœ are also 
divided upon each of the pelvic plate , and coalesce into one 
on the centres of the first primary radial plates; in the large 
interradial space a i.·th ridge ascends to the top of the eup ; 
dividing the space into two parts about equal, it bifurcate 
below on the centre of the large interradial, one branch pro
ccediug to the centre of each of the two contiguous first pri
mary radial plates. 'J.1he pelvic plates are of a moderate size, 
but the basal plates of the primary rays are large, broad and 
in contact with eacb other by their upright lateral 1nargins. 
The joints of the free rays are very thin and closely set. The 
rays are also rather broadly rounded on the back. As to the 
column, the only perfect head in the collection has but a sin
gle joint attached to its base, but the columns found associa
ted with it and al o those which have been observed in the 
Trenton limestone at Ottawa, along with the fragments of the 
heads of individuals of this species, are round with the large 
joints rather thick and rather nodulose. I think this specics 
grew to a very large size ; but the evidence i not sufficient to 
connect positively the small specimen examined with the large 
ten-fingered fragments found in the Trenton limestone. 

R 
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Locality and Formation.-One small perfect head collected at 
the upper mou th of the cave at the fourth chute of the Bonne
chère, in the County of Renfrew, in the Black River lirnestone. 
Fragments of the heads and columns apparently referable to 
this species are common in the Trenton limestone at Ottawa. 

GLYPTOCRINUS RAI\IULOSUS. 

Description.-The eup of this species very much resembles 
that of G. priscus. It is covered with smooth plates, and the 
primary and secondat-y rays are strongly keeled, but the base 
is broader, the pelvic plates sma.ller in proportion to the size 
of the body, and there are twenty fi·ee ar ms springing from the 
margin instead of ten, as in G. priscus. The anus also are 
several times bifurcated at various distances from the top of the 
eup, while tho se of the former species remain single to · their 
extremities ; the pinnulre 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 tbere 
are two. N ear the base of the arms therP. are about two joints 
in one line, but higher up there are from four to eight in the 
same length. The arms are regularl y rounded on the back, 
and comparatively slender, being scm·cely more than one line 
in diameter at the base of the large-:t specimens. In the spe
cimens examined four of the plates of each of the secondary 
rays are included in the general test of the body. The col
umn is round, and at the base of the eup the large projecting 
joints are thin, sharp-edged and crowded close together; they 
gradually become farther apart as the distance from the base 
of the eup increases, un til at length they are from one to three 
lines removed from each 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 edges of the large joints are nodulose, and the 
column is much larger at the base of the eup than at its 
lower extremity. One specimen tapers from one-fourth of an 
inch to one-eighth in a length of fifteen inches. 
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The form of the alimentary canal appears to vary in differ
ent 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 
, harp edge around the perforation of the centre. 

The columns of this species very much resemble those of 
Scltizocrinus nodosus (Hall), Pal. of New York, vol. 1, pl. 10, 
and were always so-called in Canada, until a number of speci
mens were found with the heads attached. The figures and 
description of that species however, given by Profc8sor Hall 
show that it had four plates in the primary rays, and mu~t be 
therefore not only specifically bnt generically distinct from 
G. ramulosus. I think that a large proportion of those great 
columns so common in the Trenton limcstone on the Ottawa 
should be referred to this species a~1d to G. priscus. Specimens 
four or five feet in length are sometimes seen in the quanies, 
and sorne of the crushed heads, including the arms, are seven 
inches in length. 

A highly interesting specimen in the cabinet of Dr. Van 
Cortlan<lt of the city of Ottawa, consists of the inside of a eup 
two inches and a-half in lcngth and one inch and seven-cigbths 
in diameter, at the base of the free arms. It had been coul
pletely e1nbedded in the stone, but by sorne means the bo(ly 
bas been completely extracted, leaving all the plates liuing 
the cavity in their natural position. The impression of a 
fragment of the column one iuch and a-half in length from the 
base of the eup downwards stilJ remains. Each of the pltltes 
has a small tubercle in its centre on the inside. The clwrac
ters of the column are precisely those of many of the large unes 
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 noclosc, as is the case with 
the sm aller specimens in the collection of the SUt vey \vhich 
have the hcads attachcd. It appears to me that in all the 
species of Glyptocrinus the columns were ornamented until 
past the middle age, and that afterwards they becamc plain. 
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GLYPTOCRINUS MARGINATUS. 

Description.-The plates of this fine species are aU margined 
by a strong elevated border, the effect of which is to give 
to the surface a beautifully reticulated appearance. The 
ouly specimen in the collection is crushed, but then the size 
of the plates near the botton1 shows that it had a broaù roun
ded ba e, and that its general form was sub-g1obular. The 
large iuterradial space contains ten plates below the level of 
the base of the secondary rays ; the rays are all cariuated, and 
there is also an npright row of small plates in the centre of 
the large interradial space which exhibits a faint keel. There 
are four or five of the secondm-y radial plates includeù in the 
eup. A piece of the column two inches and a-half in length 
remains attached, and sho\vs that the large joints at the base 
of the cnp of this species were 1nuch thicker, and cousequent
ly not so sharp edgeù as those occupying a similar position in 
the ot1wr species. 

The length of this eup from the base to the free anns is 
one inch and a-half, anù the breadth about the same. The 
colnmn is four liues 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 between two of the largest. The arms are not preserved 
in the specimen. 

This species also grew to a large size and was closely re
lated to both G. priscus and G. ramulosus. 

Locality and Formation.-Trenton limestone, City of Ottawa. 

GLYPTOCRINUS ORNATUS. 

Description.-ln the specimens of this species that have been 
collected the eup is broad-oval, the base well rounded but 
narrower than the upper extremity, the rays (as in the other 
species) are keeled, and there are ten long slender undivided 
free arms as in G. priscus. Each of the plates is ornamented 
with fi ve or six sharp ridges which radia te from the centre, 
thus covering the body with numerous stars with triangular 
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interspaces. The column is round, and the large joints are 
thin, sharp edged and distant from each other half-a-line at and 
near the base of the eup in a specimen of the ordinary size. 

Length of the eup in several specimens a little 1nore than 
half an inch; diameter at the base of the free rays about the 
same ; diameter of column at the base of the eup about one 
li ne. 

The surfuce ornament of this species is very like thHt of G. 
decadactylus (Ha 11) of the Hudson Rù·er group: but thcre is a 
very deeidcd diffi~rence in the form of the columns of the two. 
Thow figured by Profpssor Hall have the large joints very 
thick awl ro1.mdeJ, while in G. ornatus they are exceedingly 
thin awl sharp edgccl; sorne of our specimen are very like the 
fignrc of a. basa lis (:\IcCoy), given on page 1 0 of Sir Roùerick 
l\Iurchi~on's new work Siluria. In Seùgwick and nieCoy'" 
Briti:h Palœozoic Rocks, page 57 however, that species is 
de~·cribed by Profe~sor l\IcCoy as having the pclvic plate 
immcdiately below the large iuterradial space, hexngona1, and 
upportiwr upon its upper trnucated margin the large inter

radial. In our t-ipecies ali the pPlvic pintes are very sm ll nnd 
pentagonal; to both the Engli.._h and New York speeies ours 
is cvideutly clo::-ely allied. 

Locality and Formation.-Upper half of the Trentonlinu stone, 
City of Otta\va. 

GLYPTOCHINCS LACPNOf!rK. 

Dt'Lcription.-This specil' i~ characterized by it · very large 
pel vic plate., ow• of which, tlmt b t ath the large int 1 radial 
·pace, i. l e.·agonal, and support, upon its upp r truneaü•d ·dge 
the fir·t int(•rra<lial. The surface of the body is compl üly 
covpn•d \vith ,'mtll rugo, tl pits and wrinlle'; the ra},' l't'come 
fre<.' at the St•cond or third ,' C'ondary radial pht ', thC'y " ride 
imme liately aft r b ,co ming fi·ce, at lPa t one ·, p )rh ) ' a rain 
a hove, but th<.• pe ·im<.ns do not shew th Pm JH rf rtl y r hove 
the fir. t ·ubùivi,ion. The body i,' snb-gloùuh.1 ·,about thrce
quarter of an inch in lenQ;th, nnd the . ame i11 hr ·a<lth. 

'l'he colmun i round, aml when once carefully e.·amincd i. 
easily Jistinguishe<l from that of any othcr , pecie~ occurring 
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in the Trenton lünestone. The large joints are proportionally 
very broad and projecting, while the constrictions between 
them are wide and deep. At the distance of from sixto ten 
inches from the base of the eup, the large joints disappear 
altogether, and the column becomes smooth like that of the 
genus Thysanocrinus ( Rlwdocrrinus); in one specimen at the dis
tance of three inches from the base of the eup, the large joints 
are nearly one line in thickness at their edges, and are two 
lines distant from each other ; they are also two and a-half 
lines in diameter; the constricted portion of the column 
between them is scarcely one line. 

Locality and Formation.-Upper part of the Trenton limestone, 
City of Ottawa. 

Genus THYSANOCRINUS (Hall), RIIODOCRINUS (:l\Iiller). 

Generic Clwracters.-Cup, oval or conical, and of the same 
structure as Glyptocrinus, except that there is a series of five 
plates (sub-raùial) alternating above the pelvic plates, the arm 
are of medium length, slender, articula.ted in two series, and 
fringed with two rows of pinnulœ. The column is also the 
smne as that of Glyptocrinus near the base of the eup, but a few 
inches below becomes smooth and without the large joints; 
it was attached to the bottom by a branched root-like base. 

THYSANOCRINUS (RHODOCRINUS) PYRIFORl\HS. 

D escription.-Cup conical or l·)Tlform, the adult specimen 
about two inches in length and one inch and a-half in their 
grea test diameter, which is near the base of the free 1·ays. 11he 
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 pri
mary radial on each side of the large interradial space is hex
agonal, the other tl1ree are pentagonal; the second plates in 
the rays are hexagonal, and the third heptagonal; each of the 
latter supporting upon its upper sloping edges the bases of two 
secondary rays, which become free at the third or fourth plate, 
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thus furni.,hing ten arms, which divide at not quite one-fourth 
of an inch from their base, and again at half-an-inch ; the full 
grown arms are again subdivided, sorne of them once, others 
twice. The arms are comparatively short, not exceeding two 
inches in length in a specimen whose eup measures one inch 
and a-half in length. The ossicula which constitute the 
double serie~ of joints of the free rays or arms, are obtusely 
cuneifonn, the two rows interlocking with each other so 
slight1y that the points of the joints extend but a short distance 
across the centre of the back of the arm ; there are two ossicula 
to one line in length in that portion of the arm at the base 
which is situated next the eup, and below the first sub-division; 
the arm here is scm·cely one line in thickness. All the plates 
are smooth or slio-htly grauulated on their surface; in sorne of 
the specimens there is a trace of au obscnrely elevated mm·gin 
round the plates, and there is also a broadly rounded keel, not 
very prominent, upon each of the primary and seconù.ary rays. 

'rhe column is round, slender, annulated, with thin but 
round edged projecting joints, for severa! inches below the 
bottom of the eup; it theu becomcs smooth and continues of 
an uniform size to the base of attachment, which consists of a 
number of root-like branches. The annulated portion of the 
column is usually found a little curved, but the smooth cylin
drical portion i always stntight, and in this part there are 
about ten joints to two lines of the length ; near the eup there 
are three or four annulations to two line . 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 pm{ect 
impression of the head, column and root, aU in their natural 
conuection, mea ured but seventeen inches in length; a frag
ment of the smooth portion of a column till lying in the rock 
measnres 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. 

Locality and Formation.-Trenton lime tone, City of Ottawa, 
plentiful; in the upper part of the same formation, around the 
ba e of the mountain at ~Iontreal, where the columns are 
rather common. 
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THYSANOCRINUS (RIIODOCRINUS) l'tiiCROBASALIS. 

Description.-The specimens for which the above specifie 
name is proposed arc about five-cighths of an inch in height, 
and the same or a little more in bread th at the top. They are 
cup-shaped, and uniformly expanding fr01n the narrow pelvis 
upwards. The pclvic plates arc so small that they can only 
be weil seen when the column is removed. The rays are 
keeled, and aH the plates of the body exhibit obscure radia ting 
ridges somewhat similar to those of Glyptocrinus ornatus, but 
not so prominent. The column is round, annulateù in its 
upper and smooth in its lo-vver part. I have not seen either 
the root or the anus. 

This spccies is closely allied to T. pyriformis, but diffPrs 
in its much smaller sizc, in the comparative minuteness of the 
pelvic plates, and a1so in the character of the surface. T. 
pyrijùrmis is a large smooth spPcies, but this one has a snrfiwe 
onmmented with stars, only weil sccn howcver on good spe
cimens. 

Locality and Fonnation.-Trenton lilnestonc, City of Ot_ta\va. 

Gcnus DENDROCRIXUS (Hall). 

Generic characten;.-ln this g-Pnus thcrc arc five pt'ntngonal 
pelvic plates, nwl nltcroating abovp t1w e a Sf'rÏPs of fivf' snb
radia1s, one of which ha, it::; suprrior angle truncated, and 
supports a large intPtTadial. Tlwrc are fivc rays alternating 
above the sub-ratliaL'; tho ray on the 1eft-haw1 side of the 
Jarge iutermdial has two of its plate: entering- into thr compo-
ition of the eup; this ray is frPe, from the thini joiut inelnsivr, 

of the otlwr four ray', onlj the fir~t joint i~ iuclwJed iu the 
eup. A large and loug proho, ci'! ri 'Cs from the interradial 
pla tt>. 

This genus is e.·actly the ~ame in the composition of the 
te ·t a' Cyatlwcrilws \Vith the exception of the p{\eu1iarity tJmt 
one of the ray' lw· two of its joint containeù in the \Ya11· of 
the cnp. In the original description given by Professor IIa1l, 
(Pal. N. Y., vol. 2, p. 193,) foux series of plates are mentioned. 
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mcluding :five "scm·cely visible" plates beneath those which 
I reo·aTd as constituting the true pelvis; they cannot be seen 
in any of the specimens in the collection of the Sm·vey, al
though at least four of the species are unquestionab]e congeneric 
with D. tongidactylas (Hall). 

I have seen Professor Hall's specimens, and he agrees with 
me that the generic description may be so modified as to 
receive 1nany species with the same , tructure in· other re~pects, 
but \vhich do not c.·hibit the small plates at the base. It 
will be seen by refering to fig. 7, c, phttc 42, vol. 2. Pal. of 
New York, that the column of D. longùlactylus consists of 
alterna tel y large and small (or thin) joints, awl that the latter 
·ometimes consist of five di visions. ProfPssor Hall is uow of 
opinion thut the small pieces at first reganlc<l as con.:titnting 
the trne pelvis are not of generic importance, and that they 
may be cou~idered either as one of the quiuquepartate thin 
plates of the column, or as a ba:sal series -·o little developed as 
not to be of more than specifie value. 

It will be recollecteù by those who have studied the 
Crinoidca, that a similur question relutiug to the ba ·e of 
l>oterioainus .,till remaius unc;:rttled; Proft" · or Philips aud the 
1\h• .. r.·. Austin hm7 in? pub li, hed that gPnu · \ 'Îth thn'e minute 
plates ituated under the three ba al plate .. 

Dcscriptioll.-Cup, arutcly couieal, frmn threo to eight 1ine .. 
in leugth, and fr011 t :vo to si.· lino broad at the greatest dia
m t.(•r, which i · at the margin, wlwncP to the mall pointed 
ba o it tar rs uniformly '' ith nearly ~traight , i<lP, ; pel vic 
plate' , narrow, uearly onC'-third the lJt•ight of the cnr) ; sub
radia1 ·, ratlwr mon' thau ono-third broad(•r than high; large 
interradial, )10t qui te . o 1nrgC' as the plu tt• on 'Yh:ch it stand~, 
broad r a boY(• th< n lwlow ; probo ·ei , for , < w•ral lint>· ahovP 
thC' interradial, nearly a wjde a~ tlw eup, and cowpo. d of 
uumerous ._mali plate·, which appPar to lw regt ]arly arre ngod 
iu uprio·ht l'O\VS ; tho anns hifurcate oucc immediatPly after 
bccoming free, auù many times aguin above ; they are very 
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long and obtusely angular on the back. Below the first 
bifurcation there are about four joints, and they occupy a 
length of two lines in a specimen where the eup is six lines 
high and the arms two inches and one-f'Om·th long. Their 
thickness in this part is about · half the width of the first 
prima1-y radial plates from which they spring, and they appear 
to hold a very deep groove on their inside, as the thickncss i 
grea ter in that direction than it is in the other; the column is 
round, slender and flexible, slightly enlarging near and up to 
the base of the eup, and composed of alternately thick and 
thin joints, about six of each in a line of the length; the 
plates are without ornament. 

This species so 1nuch resembles D.longidactylus (Hall) of the 
Niagara group that it can scarcely be sepnrated. Tbe principal 
differences comüst in its smaller dimensions, and in the absence 
Df the vertical ridges along the proboscis. On comparing with 
the iHustrations given in the Palœontology of New York, it will 
be seen that the second plates of the rays on each siùe of the 
probosciE~ are in fig. 1 a, plate 43, broadcr 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 it is a 
great dealless, arrreeing in this respect with fig. 7 a, plate 42. 
The species are closel y related, and y et I am satisfied they 
are different. 

Locality and Formation.-City of Ottawa, in the central part 
of the Trenton limestone. 

DENDROCRINUS ACUTIDACTYLUS. 

Dcscription.-Cup, small, conical, somewhat pentagonal; 
arms, very slender, severa! times sub-divided and excesEiveJy 
sharp on the back; column, round, composed of small nearly 
globular joints; length of eup in the specimen examined, two 
lines, bread th 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 
an inch below the base of the eup there are five joints of the 
column to one line in length. The two arms visible in the 
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specimens bifurcate at the fourth free joint, and three time · 
aguin at varying distances above. Only one side of the spe
cimen can be secn, yet the characters of the eup and arms are 
so similar to those of the last specics that there can be little 
doubt of its generic affinitiès, while the globular joints of the 
column and the thin sharp backed anns are characters suffi
cient to scparate them specifically. 

Locality and Formation.-Upper part of the Trenton lime
stone, near the Tol1-gate, St. Lawrence Street, 1\fontreal. 

DENDROCRINUS PH.OBOSCIDIATUS. 

Description.-Cup, sma11, conical sub-pentagonal; probo cis, 
euonnou. ly large in proportion to the ize of the eup; column, 
peutagonal with raised eclgcs along the five angles, anù with 
coueave faces between, composed of very thin joints, tweuty
four in the length of two lines ; the arms are thin and sharp 
on the back. In a specimen, the crushed eup of which is 
three 1ines in length, there is a proboscis attached, sixteeu 
lines in length; the portion seen is of a very remarkable 
structure; it is composeù of four vertical rows of small plate', 
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 siùe of each plate, giving to the surface 
the appcarance of several sma11 rope ladders side by siùe, as 
in the rigging of a ship. This peculiar style of ornament is 
well shewn in the figures of D. longidactylus, (Hall) Pal. N. Y., 
vol. 2, fig 7 a, plate 42, but the pattern is somewhat different ; 
in that species the transverse ridges diverge from each other 
at an angle of about 4.5 degrees, but in this the divergence i 
on1y about 20°, produei11g to the eye a very different effect. 

Locality and Formation.-Upper part of the Trentou lime
stone, near the To1l-gate, St. Lawrence Street, :Montreal. 

DENDROCRINUS SIMILIS. 

Dcscn"ption.-Cup, small, conical and sub-pentagonal ; arms, 
long, three or four times sub-divided, rather broadly rounded 
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on the back, and comparatively stouter than those of any of 
the above described species. Of the two arms preserved in the 
specimen examined, one remains single for a distance of two 
lines and a-half, and thcn diviùes ; there arc fivc joints in the 
undivided part; the other arm shews but two joints in the 
part below the first bifurcatwn. The column for seven ~des 
below the pelvis is pentagonal, with round edges and ~ligütly 
concave faces ; it is composed of a1ternately thick aud thin 
joints, nine of each in the space of two lincs, diameter of 
column nearly one line; length of arms sixteen lines, and the 
diameter at the undivided part ncarly a line on the back. 

Locality and Formation.-Trenton limestone, City of Ottawa. 
The tln·ee last species appear at first sight to be i!lentical, 

but the moment a magnifying gla-'S i8 brought to bcar upon 
them, their differences bccmne qui te as apparent as tlw.Je of the 
large species. In D. acutidactylus the anns are excee lingly 
thin aud sharp on the back above the first division like the 
edge of a knife, anù the column is circular and compoFled of 
round edged joints, -vvhich at the distance of one-half or three
fonrths of an inch become nearly globnlar. In D.prob(Jscirliatus 
the column at the base of the eup is pentagonal with the 
angles "0 strongly projeeting, and the fitees so conca\'C that a 
. ingle joi11t ha· the form of a five-rayed star; the anns, jutlgino
from the fragments scen, -vverc very similar to tho, e in D. 
acutidactyTus. 

In D. similis the co1umn is only diff('n•nt from that of D. 
proboscidiatw; by the unequal thiekn · of the joint', nnd jn 
b ing more regularly prntag-ouul; it' face· afc only 1ightly 
coneavc, its arm · also are five timc::s thicker. 

Dcsc1iptirm.-In this specics the colmnn about one inch bc
low tlw 1wlvi:s, i.· round, smooth, and from lmlf to two-third's of 
a line in diamcter; procceding upward · it n.pidly ru lm gc:s to 
two or thrce lincs, at the base of the cnp, \vhich is small, and 
not mnch broader at the margin where the arms beconw frce, 
thau it is at the bottom; the pel vic plates are low and broad. 
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1~ the snb-radials twice as high, and the ann-bearing plates 
rather more thau hvo thirds the length of these latter; the 
ann~ are half the hrcadth of the plates on \vhich they stand, 
and broadlyrounded on the back; they all divide at the heio·ht 
of ahont threc lines, and again at the same ùL·tauce above; 
therc are threc or four joints in each of the undivided por
tions. The ray on the left-haud side of the base of the pro
bosci8, which iu the generic ùescription is saül to have two of 
its plates inclnded in the eup, in thi' species has the second 
plate free, \vith the exception that it is united on one side to 
the plates of the proboscis; it is however nearly as broad 
as th" fir,t radial plate npon which it stand", ana one-thinl 
wider than the fir t free joint of the arm which rc:-·t" upon it. 
This d1araeter counect · Dendrocrinus \Ti th Cyntlwcrinu~, in 
which the second joiut of the ray in question is entirely free. 
The column a" beforc mcntioned is circula.r, broad at the ba e 
of the eup, and rapidly dimiui ·hing in si~e for a short ùi tance 
below; it is in this part smooth, but fm·ther down en1arges 
aguin, and is composeù of thick round-edgeù compressed 
spheroidal joiuts very similar to those of Hr:taocrinus simple.l'. 
In one perfect specimen the hejght of the eup i:S three line~, 
the diumeter at base two lines and a-half, and at the mm·gin 
three lines and a-half; length of the anns to first division 
three lincs and a-half, to second division six lines, width of 
arm to second free joint one line, and of the proboscis the 
ame. In another individual this organ is wider thun the 

arm ; in a third specimen the am1s di vide ut the fifth joint, 
but in every other respect it is the same as this species, al
thongh slightly more slender. 

Locatity and Formation.-Trenton limestone, City of Ottawa. 

DEXDROCRINUS ANGULA.TUS. 

Description.-ln this beautiful little crinoid the plates are 
ornamented \vith radiating ridge similar to those of Glypto
crinus rlecadactylus. The eup is small, conical and pentagonal ; 
fron1 the centre of each of the rather large sub-radial plates, 
there proceed six strongly elevated ridges ; one to the base of 
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each of the arms, one to each of the pel vic plates, and one to 
each of the adjoining sub-radials. The arms are very slcnder, 
sharp on the back, and at least twice divided; the three joints 
of the column which remain attached to the specimen are pen
tagonal. Length of eup three lines, breadth at the margin 
four lines, diameter of column nearly one line. 

Locality and Formation.-Trenton limeRtone, City of Ottawa. 

DENDROCRINUS HUMILIS. 

Description.-Cup small, conical ; arms, nearly as broad as 
the first primary radiais, divided 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 radiais are low and 
broad; column, unknown; height of eup, two and a-half lines, 
breadth at the margin, the same. 

Locality and Formation.-Trenton limestone, City of Ottawa. 

DENDROCRINUS LATIBRACHIATUS. 

Description.-This specics is most closely related to D. 
humilis, the only difference being in the greater breaàth and 
length of the arms, which at the base are q uite as widc as the 
first primary radiais, and become a little broatler above, 
whereas in the other species they bccome narrower from the 
base upwards. The bottorn of the eup is more roundeJ than 
in D. humilis, and as the columns of both are unknown anJ as 
they occur in different formations, they cannot be easily idcn
tified at present; the arms are three times divided; length of 
eup, three lin es and a half; of the arms, ten lin es. 

Locality and Formation.-Hudson River group, Charleton 
Point, Anticosti. 

DENDROCRINUS RUSTICUS. 

Description.-The base of the eup in this species is broad, 
like that of D. con/ugans; the pel vic plates about as high as 
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they are wide, the sub-radials one-third higher than the pelvic 
plates; the arm- plates a little shorter th an the sub-radials, and 
broader than high ; the interradial is about the size of one of 
the pelvic plates, and bears three or four small plates upon its 
summit; the column is round at its junction with the pel vic 
plates, and composed of thin plates, but one line and a-half 
bclow it becomes pentagonal, with raiseù rounded edges and 
concave faces; at the distance of two inches below the pelvis 
there are about three joints of equal thickness to one line in 
breadth ; the arms appear to have been short ; breadth of cup

1 

two lines and a-half in one specimen and three lines in another ;
height of latter to the top of the interradia l, four lin es and 
a.-half; the whole surface is smooth. The specimens examinecl 
are imperfect, but to each there are about three incheg of the 
column attachcd . 

.Locality and Formation.-Trenton limestone, City of Ottawa. 

Germs HETEROCRINUS, (I-Iall.) 

Generic Characten.-The species of this genus are small, 
and including the arms long and nearly cylindrical criuoids. 
The pelvis is composed of five small plates, alterna ting above 
which are five elongated rays composcd of a variable number 
of joints. They <livide immediately on becoming free, and 
are pinnulated, but as they are nearly always found closed 
up, specimens in which the pinnulœ can be seen are rare. 
Hcuce the genus wa originally defined as bcing without 
these. 

The new species here described have also an interradial 
plate between two of the rays. 

IlETEROCRINUS SIMPLEX, (Hal].) 

Descrption.-Sub-cylindrical or elongated fusiform, length 
including the rays from one to two iuches, diameter at half 
the length from three to four lin es. The base of the pel vis in 
the large specimens is about one line anù a-half in diameter, and 
the body gradually enlarges to about three lines at that point 
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where the rays divide. The diameter above is al ways greatm, 
the extent depending upon the amount of expansion of the 
rays in the particular specimen examined. The pelvic plate 
are scm·cely a liue in height, the leugth of the unùivided por
tious of the ray-" in the large indiviùuals is about three line". 
The ray on the right side of the interradial plates con~ists of 
three joü1ts, the first equal in leugth to the other two, and 
with one of its angles truncated where it is in contact with 
the interradial. The ray on the lefG side of the interradial 
hus four joints, the second being the longest, and having one 
of its angles truncated to support the interradials. 

The other three appcar to consi~t each of four equa] joint . 
The upper JOint of each ray is pentagonal, and supports two 
sccondury rays, which continue single to their extremities. 
The interradial is oblong, higher thau wide, five-sidcd, two of 
the sides meeting to form au obtuselypoiuted lower extrcmity, 
whjch rests wedge-like between the truncated angles of the 
first joint of the ray upon the left, and the second joint of the 
ray on the right ; its upper side is 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 quadrangnlar joints usually one line in length and 
two-thirds of a line in breadth. 

There is a row of long pinnulre upon each of the inner 
ma1·gins of each ray, they rise upwards nearly parallel with 
the rays instead of projecting at nearly right angles as in other 
species. The colmnn 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 large1· and com
posed of compressed globular joints, the rounded edges of 
which to the eye present a bead-like appearance. The long
est column seen with the head attached was fifteen inches, 
and as it was broken off below, it had been probably several 
inches longer. The diameter is 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 eup is generally half a-line or a little 
more in diameter, ex pan ding to twice or three times this size 
at the pelvis. 
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Locrzlity and Formation.- Trenton limeBtone, Otta\va and 
I\Ion treal. 

I had drawn up the description of onr Canadian specimen~ 
as abovc, undcr the impression that they wcre of a ~pecies 
different from that of the Hm1son River Group. But having 
s;ince seen Profcssor Ilall's collection, I now believe that ours 
are ideutica]. The origiual :-:pecimen flgurcd in the Palœon
tology of N cw York is imperfect, and consequent} y it wa 
describcd \vithont noticing the intcrradial, and also as having 
a pentagonal column. The species is abundant in the Trenton 
limestone in Canada, and thcrcfore it is thought advisablc to 
publish the abovc description, which contains a more full 
acconnt of it" charactcrs. Should, howevcr, it hcreafter he 
fonnd that ours iR diflerent from the Hudson River spccic , I 
bcg that it may be callcd H. Canadcnsi'i, the name I had g1veu 
to it prcvious to examiuing Professor IIall's pecimens. 

liETEROCRI:NUS TENCIS. 

Dcscription.-"'!!.Iuch ..,maller thau H. sim pl ex; arms long, very 
lendcr, and several time divided; colnmn very ohscurely 

pentagonal, composed of sub-globular joints; proboscis exten
ding near1y to the apires of the anns; length, including the 
anns, from ten to sixteen line: ; without the arms, one and 
a-hulf to two and a-half lines ; diameter at base of arm , 
about two lin es; of column, at ba e of pel vis, half-a-line. 

It is not certain that this species should be referred to the 
genus Hctcrocrinus. 'rhe plates of all the specimens in the 
collection are so closely united that their number and arrange
ment cannot be satisfactorily made out. The weight of the 
evidence is in favor of the genus under which I have placed 
it. 'rhe species, when several times attentively examined, i.' 
ea~ily distingnishcd from H. simplcx. In that species the 
colunm, for a short ùistanee below the cnp, is smooth anù 
slender, and it eularges suddenly from a few lines below, until 
it forms rather a broacl ba..,e for the pelvis to stand upon. But 
in JI. tcnuis the column continues moniliform to the base of 
the eup and without enlarging, but on the contrary is rather 

s 
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less in diameter at the point of contact th an it is below. In 
one specimen there are forty-two joints in the first nine lines 
from the pelvis, and sorne irregularities in the size can be seen. 
They are thinner near the eup, and gradually become thicker, 
so that at two inches from the pelvis there are only sixteen in 
half-an-inch. The arms, a1though much more slender than 
those of H. simplex, uRually lie foldecl together, or but slightly 
separated. 

Locality and Formatùm.- Trenton lilnestone, Ottawa and 
MontreaL 

Genus HYBOCRINUS, (new genus.) 

Generic Clwracters.-Cup pyriform, or sub-globular, more 
protuberant upon one side than on the other; pelvic plates 
five, pentagonal, alternating above which are five large plates, 
four bearing free anns, and the fifth supporting upon its upper 
sloping sicles two plates, one of which is an interradial, the 
otheran arm-platc supporting the fifth free ray. The columns 
of the two species known are Yound and short. The geueric 
name is from the Greek !tubas, hump-backed. 

l-lYBOCRI.rTUS CONICUS. 

Description.-ln this species the eup is conical, with slightly 
ventricose sicles ; the base narrow, and the anns long and un
divided; plates smooth; heigbt of eup thirteen lines from the 
base of the pelvis on the large side to the upper margin of the 
interradial; height of the 011posite side ninc lines; length of 
the arms three inches; the pelvic plates occupy more than 
one-balf the height on the large sicle, and about one-half on 
the others; the arms are one line and a-half in width, and 
broaclly rounded on the back; composed of a single series of 
joints, each one line in length; on their insides the ambulacral 
grooves are n1argined by rows of small plates resembling those 
upon the arms of sorne of the Cystidea ( Pleurocystitcs ), about 
five of those plates to one joint of the arm. The column is 
JJound and smooth, consisting of very thin joints, ten to one line. 
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The mode of attachment to the bottom was by a broad button
shapcd base. Length of column in the largest specimen seen, 
one and three-quartcr inches. 

Locality and Formation.-Trenton limei'tone, City of Ottawa. 

Il YllOCRINUS TUMIDUS. 

Descri'ption.- Sm aller than H. conicus, su b-g1obular, the 
plates tumid in their centres; colunm, . h'll(ll•r and ronud, 
composec1 of thin joints, and tapering towarrls the hn~f'; 
surface of the plates, obscurely granu1ar; le11gth of eup, six 
lines; brcadth at mm·gin, about eigl1t lincs; anns, one line 
broad upon the back, composcd of joints one lüiC in length. 
Although about twcnty heaùs of this sr)('cies have b· eu col
lectPd, 110ne of them arc qui te perfect, but they ali are smallcr 
and of a different form frmn II. conicus. 

Localil!J and Fomwtion.-Trenton limestone, City of Ottawa. 

Genus CARABOCRINUS (new genus). 

Gcneric Clwracten.-Cup, globular; pel vic plates, five, four 
of them pentagonal, and the fifth hexngonal; .,nh-radütls, five, 
four large, hexagonal, and one small and pentagonal. The 
series of sub-raùials is divided on one side by a large inter
radial, vvhich is supportcd npon the hexagonal pelvic plnte. 
The nrm-plates or first prima1'Y radiu1s arc a1so five, and of 
thcsP, three alterna te rcgu1arly above four of the , ub-radia1s; 
the fom·th rests partly upon one of the sub-radia1s nnd partly 
upon the large interradial of the second series ; the fifth is 
supportecl in part by the heptagonal suh-ra<lial, and part1y by 
a plat wLich stau<ls upon the ~mall pentngo 1al sub-radial ; 
the fom·th and fifth arm-plates are separated by a Recon<l int•'r
radial, supported by that which stands upon the hexagonal 
pclvic plates. 

Upou the summit five calycina1 ambu1acra1 grooves radiate 
from the centre (where there appears to be an aperture) to the 
bases of the ann ; the mouth is situatcd in the mm·gin over 
the interradial plates; there is a smal1 aperture, surrounded by 
an elevated border half-way between the mouth and the centre. 
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This genns is distinguished from Cyatlwcrinus and Potcriocriuus 
by the depth to which its interradial plates descend. In the 
genera cited they are always situated above the sub-radials, 
but in Carnbocrinus one of them stands upon one of the pel vi<· 
plates. I refer all the specimens to one species. The generir. 
namc is from the Greek karubos, a crab. 

CARABOCRINUS RADIATUS. 

Descrij_Jtion.- Cup, globose, rather broader at the margiu 
than it is high; base, broadly rounded, covered with strong 
roundcd ridges which radiate from the centres of the plates; 
anns, short, three times divided; column, round and slender, 
composed of alternately projecting thin joints. From thP 
centre of each sub-radial plate two principal ridges asccnd 
diagonally to the hases of the two arms on both sides; hvo 
others radiate to the centres of the two sub-radials on eithe1 
side, and thus a series of triangles is formed round the upper 
half of the eup. In a similar 1nanner ridges extend from the 
centres of the sub-radials to the centres of the pelvic plate~, 
thus constituting another set of triangles in the lower half. 
Within each triangle, both in the upper and lower halves, an· 
contained t\VO or three smaller triangles, one within the other. 
In consequence of this arrangement, the ridges appear to 
radia te in groups of thrce or four. 

Each an11-plate supports in its centre a small but stout 
pentagonal second radial plate, from the upper sloping edge!'< 
of which spring two short round anns, which divide again at 
the second joint; these branches are again divided once or 
twice above. Hcight of the largest specimen, one inch; 
diamcter at half the height, fourteen lines. Specimens are 
in the collection of all sizes, from three lines to twelve iu 
diameter. 

Locality and Formation.-Trenton limestone, City of Ottawa. 

Genus ÜLEIOCRINus, (new genus.) 

Generic Clwracters.-Cup, large, conical or pyriform; pclYit 
plates, five; rays, five, alternating with the pelvic plates; t.hP 
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thircl plate of each ray is pentagonal and bears two secondary 
rays, which arc sevcral times divided above. Bet\:vecu two of 
the rays a siugle vertical series of interradial plate" extcnds 
fi·om the pelvis to the mm·gin of the eup. The interradials 
and rays are all finn1y anchylosed together by their lateral 
margins up to the hcight of the fifth or sixth sub-divisiou. 
The column is penta~onal in the spccies known. 

This genns has the structure of a Pcntacrinus, with uumer
ously dividecl anns all soldcred togethcr in the \Yalls of the cnp. 

ÜLEIOCRINUS REGIUS. 

Dcscription.-Cup, elongate, conical, gradually expamlinrr 
hom the ba':'e until near the top, wherc it is slightly con
tracted. The mai·giu supports about forty loug, very Rlcnder, 
teutaculated frec rays. At first sight there appear to be ton 
:-;mall pelvic plates, but upon examination five of thc"e are 
founù to be the fin;;t plates of the fivc rays which rest immc
diately upon the upper joint of the column ; the othPr five are 
the truc pelvic plates ; four of them arc pentagonal, and the 
tifth, which supports the column of interradials, is nearly 
·quaro; lwight of cach pelvic plate, one lino; brcadth, the 
sarne; the sma1l radial plates vvhich rest on thl! column 
betwcen the pelvic plates are a little broader thau tht>;:;c latter, 
but not so high; the column is pentagonal, alHl the pel vic 
plates are placed upon the angles of the upper joint , while 
the bases of the rays are situated upon the straight edges : 
thore are about two joints of the colnmu to one lino, and they 
are alternately thicker and thiuncr; the colunm uear the 
lower extremity becomes round and suddenly expanù:S into a 
hroad base of attuclnnent. 

The surface of the eup is nearly smooth, only variPd by 
obscure vertical ronnùed ridgcs along the centres of th') rays 
and of thcir sub-ùivi.'ions. 

Leno-th of eup, one inch and thrc~-fourths; brf'a<lth near the 
margin, about one inch; diameter of column, from two to four 
lines. Ncarly all the large pentagonal column~ in the Trenton 
lirnestonc at the City of üttavva belong to thi :-pccies. 

Locality.-Trenton limestoue, Ottawa. 
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Genus LECANOCRINUS. 

Generic Characters.-ln this gemis thcre are three pelvic 
plates, one of them pentagonal and the other two hexagonal ; 
in the second series there are five snb-raù.ial plates, two of 
which are supported by the two hexagonal pelvic plates, 
while the other three alternate with thcsc latter. Altcrnating 
above the sub-radials are five primary rays of three · joints 
each, and abovc these, tin secondm-y 1ays; some of the spccies 
have scveral small intcrrac1ial plates in one or 1norc of the 
divisions between the primary rays. 

LECANOCRINUS ELEGANS. 

D cscription.-Cup, srnall, conical, threc linos in height from 
the base of the pelvi~ to the upper margiu of the first primary 
radial plate, at which lcvel the brcadth is also about tln·ee 
lin es ; the brea<.lth of the pel vis is one line and a-half, and the 
top of the columu scm·ccly lcss; tho first prima1-y radiais arc a 
little broac1er tlmu high, and rcndered slightly heptagonal by 
the trun cation of their upper lateral angles; the second primary 
rat1ials are narrower aud quadrangu1ar, or obscurcly hexagonal; 
the third are pentagonal; the length of cach is about a lino and 
a-half; the third in each of the thrce rays cxposcd in the only 
specimen seeu, supports two secondm-y rays of five joints each, 
and then divides into two tertiary rays; these latter arc again 
divided ; the rays above the fourth division are articulatcd in 
two series; betwcen the primm-y rays are sevcral small inter
radiais. The column is circular, \Vith ronnd-edged joints, from 
four to six in one lino ; length of ray from the base of first 
primary radial to the cxtremities, one inch and one-fmll'th. 

Lucality and Formation.-~reuton limcstone, City of Ottawa. 

LECANOCRINUS L.LEVIS. 

Dcscription.-Tllis spccics is shortcr than the preceding, and 
has only four joints instead of five in the secoudary rays; the 
upper part of the colmnn is round aud smooth. In othcr 
respects there is n1uch resemblance bctwcen the two, but till 
I think them distinct. 

Locality and Formation.-Trenton limestone, City of Ottawa. 
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Gcnus PoROCRINUS, (new genus.) 

Generic ChaTacters.-Cup compm;;ed of three series of plates, 
with one or more smull interradials on one side, and with a 
nnmber of poriferous areas similar to the pectinated rhon1bs 
<>f the Cy;:;tidea. 

In this genus there are five pelvic plates, five sub-radials, 
and five first primary ntc1ials alternating with each other. as 
in Potrriocrinus, Cvatlwcrinus, and othcr allied genera. The 
pri11cipal uew character upon which the genus is foundcd 
conc:ists in the presence of p{(riferous m·eas. 

Lucality and Fonnation.-Trenton limestoue, City of Ottawa. 

POROCRIXUS CO .... 'ICUS. 

Description.-Cup, one linc nud a-halfin diamcter at the base, 
and gradually en1argüw, with slight1y vcntricose siùcs, to the 
width of fivc 1ines at the margin ; height, sPvcn li nes; pel vic 
plates narrow, uearly t\vo Enes high; sub-rnùials, tluee lines in 
hcight; fird primary nu1in1s, about two 1ines and a-halfin l10ight 
aw1 hreadth; all the plates smooth; column, circu1ar, smooth, 
aud "ndden1y enlarged 1war and up to the buse of the eup, com
po::wd of very thin joint ; free rays, long, t'lendcr and single 
to their extremitics ; they are about half-a-line in thickues>", 
and appear to be compœcd of a single series of joints. Only 
about one inch in leugth of the column next the base has been 
se en. 

In this specie thcrc e.·i ts a number of porifcrous areas 
re, embling the pectim te<l rhombs of the Cystidea in thcir 
structnrn, anù probaùly adapted to the performance of the 
sume fnuction ', Their forms aud position are howcver some
what different from tho~c of any known cystiùean. In fossils 
of the latter onler the~'e organs consist of two parts, one 
situatcd upon each of two contignons plates, but in this 
crinoid, euch is so p1aeed that it occupics the angles of thr e 
plates. Their fonn Ï" that of an equilateral sphcrical triaHg1P, 
and their sizc about ouc line in diameter. Thore are five 
situatcd at the apiccs of the five pel vic plates, fivc at the lower 
angles of the arm-p1ates, five at the apices of the sub-radials 
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and five between the arm-plates on the 1nargin of the eup. 
There are also two or three small ones at the angles of the 
iuterradials, in all twenty-two or twcnty-three. The pores 
consist of fine elongatecl parallcl slits, which appear to pene
tt'ate through the plates ; they are not at right angles to the 
margin of the plates as in the Cystideœ, but oblique. 

The central pore of each division divides the angle into two 
cqual portions, and all the othcr porcs upon the plate are par
allel to this central oue; conseqnently in each arca they haye 
three directions at which they are at right angles to the sides 
of the triangular spacc in which they arc situated, but oblique 
with respect to the margins of the plates. 

Locality and Formation.-Trenton lünestone, City of Ottawa. 

Order ÜYSTIDE.LE. 

Gemts GLYPTOCYSTITES. 

Generic cltaracteTs.-Body elongatc, cyJindrical; test com
posed of four series of plates, of which there are four in the 
basal, and five in each of the second, third, fourth and fifth 
series; three of the basal plates arc pentagonal, the fourth 
he.·agonal; ovarian aperture in the only ~pccies in which it has 
becn seen, situated in the lower half of the body, without a 
valvular apparatus; in the su1nmit a small oral orifice from 
which racliate 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 Ecltino-encrinites that I have 
had mu ch doubt as to the propriety of re taining it. The prin
cipal differences are, that while the European genus has an 
ova1 or sub-globn1ar body, and only three pectinated rhombs, 
Glyptocystites has an e1ongated cyliudrieal body covered with 
rhombs, some of thmn of a large size. The genus was pro
posed and published by me iu the Cauaclian J onrnal iu 1854, 
a· G. multi'porus, the only species then known, which, on 
account of the anns extending do\vn the sides to the base, 
the great number of the rhombs, and the somewhat irregular 
arrangement of the plates, appeared to be well separateù. from 
Echi no-encrinitcs. 
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GLYPTOCYSTITES 11IULTIPORUS. 

(G. multipora,-Canadian Journal, vol. 2, p. 215.) 

J)cscription.-One inch in leugth, five lines iu diameter, cylin
drical, obscurely five-sided, round at the apex, abruptly trun
('ated at the base; ovarian aperture large, oval; withont valves; 
arm.· five, four of them extendiug do\vn the side · to the hase, the 
fi t'th two or three ]ines inleugth; thirtcen pectinated rlwmbs; 
eolmnn short, tapering to a poiut, composed of alternatdy wide 
aud narrow joints, the former projectiug and striated upon 
their external edges. 

In this species the basal and second series of plates are 
]_)retty regnlar, but the third series coutaius two plates which 

11 
~-- ~w-.v.r.vtion to the others, an irregnlal'ity 

ERRATA. 

Page 280, line 18. For Il second, third, fourth and fifth serie~ " 
read cc second, third and fourth series." ' 

Page 230, line 23. For Il Eastward," read Il Westward." 

auterior, and the spaces betwcen, the right anl c SI es. 
On the posterior side there are two rhombs, a small one 

sitnated just helow the ovarian aperture to-vvanls the side, and 
a large one above, which extends from the ovarian aperture 
Hearly to the apex. 

On the left side there are two : a small one near the apex, 
aud a large one below but nearly altogether in the upper half 
of the fossil. 

Ou the anterior side there are four, two at the base, one 
half of each being on the basal plate of this side, and the other 
Jwlf on the contiguous plate of the second series; a third very 
~nnall rhom h is sitnated between the two mali plates of the 
thinl cries, and a fom·th very large oue di vided behveen the 
t wo large plates of the fourth series. 

On the right side therc are five, a large one ucxt the ovarian 
aperture, and at its upper angle another which extends across 
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and five between the arm-p1ates on the margin of the eup. 
There are also two or three small ones at the angles of the 
interradials, in all twenty-two or twenty-three. The pores 
consist of fine elongated parallcl slits, which appear to pene
trate through the plates ; they are not at right angles to the 
margin of the plates as in the Cystideœ, but oblique. 

The central pore of each <livision divides the angle into two 
equal portions, and all the othcr pores upon the plate are par
alle} to this central one; conseqnent1y in each arca they haye 
three directions at which they are at right angles to the sides 
of the triangular spt"tce in which they are situated, but oblique 
with respect to the margins of the plates. 

Locality and Formation.-Trenton lünestone, City of Ottawa. 

Ge 
posee 
basal: 
series 

n -. 

l1cxag ~~~~~~~9ffi~~~t1ffiï~~ffinr1~~~tlh~~~ heen <5' 

valvular apparatus; in the summit a small oral orifice from 
which radiate several calyciual awbu]acral groovcs which are 
continw:~d upon the arms ; more than thrce pectiuatcd rhombs; 
column short and tapering to a point at its lower extremity. 

1,his genus is so closely allied to Eclâno-cncrinites that I have 
had n1uch <loubt as to the propriety of re taining it. The prin
cipal differences are, that while the European genus has an 
oval or sub-globular body, an<l only thrce pectiuated rhombs, 
Glyptocystites has an elongated cy11w1rica1 body covere<l with 
rhombs, some of them of a large size. The genus wns pro
posed and publishcd by me in the Cauadian Journal in 1S54, 
a~ G. multiporus, the only species then known, whicb, on 
account of the arms extending do·wn the sides to the base, 
the great IIumber of the rhombs, awl the somewhat irrogular 
arrangement of the plates, appoared to be weil scparated from 
Echino-encrinitcs. 
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GLYPTOCYSTITES l\IULTIPORUS. 

(G. multipora,-Canadian Journal, vol. 2, p. 215.) 

J)cscription.-One inch in length, fivc lines in diumetcr, cylin
t1ricu1, obscurely five-sidcù, round at the apex, abruptly tnm
<'atcd at the base; ovarian aperture large, oval; withont valves; 
arm: five, four of them extenùing do\vn the sîdc: to the hase, the 
tifth two or tln·ee Jincs in length; thirteen pcctinatcd rlwmb8; 
eolmnn short, tapering to a poîut, compo ed of alterna tel y wide 
awl narrow joints, the former projeetiug and striutcù upon 
their external edges. 

In this specics the basal and second series of plates are 
}_)retty regular, but the third serie coutains two plates which 
a re very small in proportion to the others, an irregularity 
eompcnsated by a corresponding enlargcment of hvo of the 
plates of the fourth series. The whole of the upper half of 
the test, in consequence of this disproportion in the size of 
these plates presents very little of order in jts structure, and 
canuot he very well dPscribed without the aid of figures. 

The distribution of the pectinated rhombs is as follows :
If "'Te regard the side containing the ovuriun aperture as the 

posterior aspect of the fossil, then the side opposite woulù be 
anterior, and the spaces betwcen, the right and lcft siùcs. 

On the posterior sidc thore are two rhombs, a small one 
sitnateù just helow the ovarian aperture tovvards the side, and 
a large one above, which extcnùs from the ovariun aperture 
Hearly to the apex. 

0 n the left si de th cre are two : a sm ail one near the apex, 
and a large one below but nearly altogcther in the upper half 
of the fossil. 

Ou the anterior side thore are four, two at the base, one 
lwlf of each being on the basal plate of this side, and the other 
hulf' on the contiguous plate of the second series; a thirù very 
~mail rhom b is situated between the hvo smnll plates of the 
thin1 series, and a fourth very large one divided between the 
two large plates of the fourth series. 

On the right siùe therc arc five, a large one ncxt the ovnrian 
aperture, and at its upper angle auother \vhich extends across 
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the sidc slop~ng a little downwards, with a thinl -vvhich rises 
nearly perpendicularly from the anterior angle of the second 
one; below these there is a half-rhomb, auù above the large 
one first mentioned in this division a very small rhomb only 
seen in perfect specimens. 

In the centre of the apex there is a small aperture, from 
which a narrow calycinal ambulacra] groove exteucls in 
each direction towan1s the anterior and posterior sides for 
about one line, and then branches into the four anns which 
continue down to ihe base ; it also sends clown a short 
branch two or tluee lines into the right side, thus fonning the 
fifth or short ann. These grooves in the perfect specimens are 
bordered on the apex and for a short distance down the sides, 
by minute marginal plates -v-vllich interlock and close the grooves 
entire1y. In the original description given in the Canadian 
Journal, I described these as constitntiug a valvu1a" apparntu. 
closiug the n1outh, bnt I now think them to be sünply the 
marginal plates of the ambulacral grooves of the arms. On 
the left side therè is "Îtunted a 1ninute pore in the centre of a 
sma1l protuberance near the apex. 

The long arm~ were provided with small slender pinuulre, 
six or seven on each side. 

LocaLity and Furmation,.-This species has be en fonnd in the 
Trenton 1imestone at Ottawa, lYiontreal and Beauport. 

GLYPTOCYSTITES LOGAN!. 

Description.-Length of large specimens one inch and a-fourth ; 
diameter eight liues; cylindrical, obscurely five-sidcd, abrnpt1y 
truncated at the summit; base slightly rounded; each plate 
ornamented with from three to seveu exceecliug1y elcvated, 
somewhat thin, sharp ridges, which radiate from the centre to 
the sides; spa~es bctween the ridge' smooth or very miuute1y 
striated; ca1ycinal ambu1acral grooves, extending only to the 
angles of the truucateù apex, bonlered by nmrginal 11lates 
and furnishecl ncar their extremities cach \Vith several small 
free anns or stout pinnu1ce articulated in two series; there 
are about twelve or fifteen conspicuous pectinated rhombs. 
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The ovarinn aperture has not yet been observed; the column 
is short, stronO'ly annulateù and tapering to a point at its 
lower extremities. It is both pentagonal and circular, and 
presents a very remarkable charactcr iu the fact that the 
angles of the pcnbgonal joü1ts fonn five Rpirnl ]ines round the 
colmnn throLtglwut its leugth. The large joiuts which con
stitute the annulatious of the column are the circulur ones, 
and those betwccn, the penÜlO'onal. 

The detached plates of this magnificent spccics can be rea
dily distinguü~heù from thosc of any other criuoiù or cy tidcan 
of the Trenton limestonc by the peculiar star-like appcarance 
produced by the very elevated sharp, anù tllin rudiating ridges 
with whicll their surfaces are ornan1ented. Although a nnm
ber ôf the bodies, mauy of them with the colmnn attached, 
have hecn col1cctcd, yet noue of them show clearly that side 
in which the ovarian aperture is sitnated. The plates are 
more regularly alterna ting than in G. multij_Jortts. This ~pceies 
cannat be idcntificd w.ii;h the Echino-cncrinites anatinuj(Yonis, 
fignrcd by Profcssor Hall ou plate 29, vol. 1, Pal. of New 
York. J3y refcrring to th at \YOrk it wjl} he seen that all the 
plates of that, pccies arc strongly striated with radiati11g ridc)'es, 
(see the tvYO fignn>.' 4 d and aLo 4 f,) while in our species they 
arc quitc smooth, or ouly marked with very minute lines ; and 
thesP, when they can be seen, are in a direction at right an
gles to that of the strim upon the New York specimens. 
Prof(•s..;or Hall's figures do not exhibit auy pecti11ated rhombs, 
and further, by figure 4 c., it is shawn that the base of E. 
anatinafrn·,nis is campo. cd of two pentagonal anù two quad
raJJO'ular plates; our.~ has thrce pentagonal and one hexagonal 
basal plate. 

Locality and Formation.- Trenton limc~tonc, Island of 
l\f ou treal; plates in an e. ·cellcnt state of preservation arc very 
abnll(l:tnt in tlw ul'PPr part of the formation. I beg to dcdi
cate thi, ,'pccics to the di covcrer. 

GLYPTOCYSTITES Ji'ORBERI. 

D dscription.-Thc bo 1y of this spccics, judging from the 
fragments in the collection, is about two inchcs in length and 
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three-fourths of an inch in diamcter. The character of its 
surface is such that detached plates may be distil.guished at a 
glanee from those of cither of the two prcceding Rpecies, being 
larger, thicker and more profuscly ornamented. \Vhen p01-fect, 
these plates are smnewhat convex, and covered with radiating 
ridges which are crossed at right angles by course striœ. 
There is usually one strong ridge extending from each sidc of 
the plate to the centre, and several shorter one" parallel with 
these. Tlwse of the latter class which are nearest the lm·gcr 
ridges are the longcst, and the others decreasc in length in 
proportion as they are distant from it. From each angle of 
the plates thore is a small sharp ridge extendiug to the centre. 
The transverse sb·iœ 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 transverse 
striœ to one line; some of the largest plates are eight lines in 
length, and nearly as much in breadth, showing that the per
fect specimens were about two inches long. 

One specimen consisting of the coluum and a part of the 
basal and second series of plates, shows the remaius of the 
pectinated rhombs at the base of the anterior Ride, character
istic of this genus. The portions of the rhombs sho\v11 by the 
detached plates indicate that the pores were n1uch . hm·ter in 
proportion to the size of the plates thun in G. mult/poras and 
G. Lo!!,·ani. The column is annulated, about two inches long, 
and tapering to a point. This cystic1ean being fr01n the Chazy 
limestone, is the 1nost ancient species known on this conti
nent. I beg to de(licate it to the late accomplished naturalist, 
Professor Edward Fm·bes. 

Locality and Formation.-Chazy li.J.ne5tone, Cn,uglmawaga. 

Genus PLEUROCY~TITES. 

(Canadinn Journal, vol. 21 page 250.) 

Generic Clwracters.-Body oval, flat, one side covered with 
large polygonal plates, the other almost entirely occupicd by 
an enormous opening covered only by an integumeut of uume
rous sma11 plates; anns free, two in uumber, articulated in 
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hvo series; one smalJ aperture near the apex, ab ove the lnrge 
openiug, and another at the base near the colunm. 

The followü1g is the arrangement of the plates us dcscribed 
in the Camu1ian Jourual above citcd :-"On the upper joint of 
the colnmn rest four pel vic plates; two of these are pentagonal 
and .....,prcad a\vay from caeh other in the form of t1JC capital 
letter Y, and in the aurrle thus formed is placed the large cen
tral hexagonal plate of the second series; the t\vo other pel vic 
plates arc situated one on each side, and partly under the for
mer; they do not unite on the other side and form the cup
shapcd pelvis of the ordinary cystidcœ, but spread out wing
like from the sides of the column. Each scnds out a slendcr 
projection at the bottom, -vvhich clasps around or re ts upon the 
upper joints. Out ·ide of th esc again aret o other small plat s, 
one upon each wiug, making in ail six in the basal series." In 
the second range there are three large plates, one in the centre, 
hexagonal, with an hcptrtgonal plate on each side. "The thinl 
series contains four large plates, elongated vertically; one of 
thcse on the right hand of the centre, pentagonal, the other on 
the left, hexagonal. They are narrowed ahove to correspond 
with the deet·en ing dimensions of the body, which here begins 
to contract. The other two plates of this row are either lJCp
tagoHal or slightly octagonal, and at their upper extrcmitjp!o.: 
they fold round the body and u•1ite on the other side by uar
row projectious, whieh arch over the grent oval opening. 
Above these there are tou smaller plates, \Vhich close th1~ 
smmnit aud for rn a solid support for the aJ n1s. 

The columu is short and tapers to a point at the lower 
extremity. There are three pectinated rhombs; one of thest> 
is nt the ba e, situat<'<l oue-half on 0110 of the pelvic 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 thin1 series, and the other on the right. 

The following nppear to me to be distinct, but when mon• 
becomes kno-vvn of this extraordinary genus it may be neces
sary to unite then1 ail into one variable specics. 
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1 
PLEUROCYSTITES SQUAl\IOSUS. ~ 

Description.-ln this species the large plates are smooth, and 
the great opening_ on the anterior side protccted by an intcgu
Inent composed of a vast number of small mostly hexagonal 
plates, each less than the fiftieth part of an inch in size ; the 
rhombs are small and somewhat elliptic~~1, t! e larger axes of 
the two ab ove being transverse to the length of the fo.~sil; 
column annulated, the edges of the projectin~ rings ~triated 
vertically; in a specimen with a body thirteen lin es in length, 
the left upper rhomb has a major axis of three lines, and a ver
tical axis of two lines in length. The rhomb on the right is 
two lines long and one and a-half broacl; the basal rhomb 
about the same size ; they are all s1ightly elevated ahove the 
general surface and flat. The pores extend completely across 
from one side to the other. 

Locality and Fonnation.-Trenton limestone, City of Ottawa. 

PLEUROCYSTITES FILITEXTUS. 

(Canadian Journal, vol. 2, page 252, 1854.) 

Description.-Plates with strong ridges radiating from the 
centre to the angles, with sma1ler ones from the centre to the 
edges; aU these are crossed by other strire ·parallel to the 
margin of the plates, which are also in sorne specimens slightly 
granular, with small irregnlar tubcrcles. The rhombs are 
large, with straight sides and sharp angles; the greater diag
nals extend up and down the fossil instead of acros" the body, 
as in the last 8pecie:::. The integumcnt consists of about forty 
or fifty irregularly polygonal plates. Length of the left snpe
Tior rhom b in a specimen fourtcen lin es long, five lin es ; of the 
right rhomb three lines. 

This species is di ·tiuguished from the former by the great 
size of the rhombs, the striation of the surface, and also by the 
large plate" of the tegumentary covering of the great opening 
in the ventral aspect. 

Locality and Formation.-Trenton limestone, City of Ottawa. 
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PLEUROCYSTITES ROBUSTUS. 

(Canadian Journal, vol. 2, page 252, 1854.) 

Description.-ln this species the rhombs are obscurely ellip~ 
tical, or rather in the shape of a spherical triangle, one side 
crossi11g the suture above, and one of the angles bei11g upou it 
below; they are RmTounù.ccl by an elevated border and have a 
concave , urface, instcad of bcing plane as in the two above 
dc,_cribeù. spccics. The plates are ornamented with fine 
roulHled strire at right angles to the margills, and crossccl by a 
few obscure conccntric ridges. The only specimen collccted 
cousi. ts of the upper part of the body. 

Length of the upper left rhomb, tinee lines and a-half; 
breadth in the vertical dücction, three line ; the right rhomb 
is somewhat smaller. 

Loca1ity and Formation.-Trenton limestone, Ottawa. 

PLEUROCYSTITES ELEGANS. 

Description.-This species much resembles P. filitextvs, but 
may be readil)r clisiinguished by the rlwm bs being shorter, and 
by the mn ch stronger striation over its wh ole surface. 

Locality and Formation.- Trenton limestone, City of 
Otta,va. 

PLEUROCYSTITES EXORNATUS. 

Description.-Rhombs, sub-triangular, nmch elevated above 
the snrfuce, surrouudcù. by a sharp border ; surface profn ely 
ornamcntcd with strong racliating ridgcs; colnmn beantifully 
striatcd longitudinally; the plates of the vclltra1 integument 
arc abont the size of those P. jilùCJJus; the shape of the 
rhombs of this species is like that of P. ro1mstus, except that 
the porcs form a flat instead of a concave surface. 

Locality and Formation.-Lower part of the Trenton lime
stone, l\Iontreal. 
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PLEUROCYSTITES A.~.TTICOSTE~SIS. 

Dcscn]Jtion.-Rhombs very long and narrow; column witlt 
the annulations so coarsely striatcù that they appear to lw 
nodulose. Only a fragment, consisting of a portion of tlH' 
column and the lower part of the body of this specics, ha.· 
been collected; in a specimen ·which 1neasures seven line~ 
from the base of the body to the upper angle of the large 
hexagonal plate, the lengt.h of the right superior rhomb is fin' 
lines, and its brcadth one line. 

LQcality and Formation.-Charleton Point, Anticosti, in tlw 
Hudson River Group. 

Genus CoMAROCYSTITES. 

( Canadian Journal, -vol. 2, page 327.) 

Gcneric charactcrs.-Ovate, the smaller extrcmity being the 
base; pelvis small, of three plates, ab ove which are from ci~rl1t 
to eleven irregu1ar rows of plates, 1nostly hexagonal; ovariau 
aperture ncar the su1n1nit, closed by a valvular apparat11s; 
arms free, and composed of a single series of joints bem·intr 
pinnulre ; column rounc1. 

Co:\IAROCYSTITES ruNCTATUS. 

(CanadianJournal, vol. 2, page 270.) 

.Description.-Plates depressed or concave in the centre an<l 
covered with small oblong punctuations; ovarian aperture ncar 
the summit, closed by five triangnlar plates; anns four, ench 
c01nposed of a single series of joints bem·ing pinnulre; colunm 
round, of thin plates. Length of large specimen one inrh 
and a-half, of arms about two inches. 

Locality and Formation.-Trenton lünestone, City of Ottawa. 

Genus A:MYGDALOCYSTITES. 

(CanarlianJournal, vol. 2, page 270.) 

Generic characters.-Body ovate or sub-globular; pelvis of 
three plates, above which are eight or more irregular rows of 
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plates completing the eup ; ovarian aperture near the summit, 
closcd by a valvular apparatus ; arms composcd of a double 
row of joints crossing the summit and articulatcd to the surface; 
cach joint bcars a pinnula ; column round. 

Comarocystitcs differs from this genus by the presence of free 
anns likc those of a crinoid. 

AMYGD.ALOCYSTITES FLOREALIS. 

(Canadian Journal, vol. 2, page 2'71.) 

Description.-Each of the plates of this specics has a low 
roundcd tubercle situated in the centre, from which ridges 
radiate to the angles; these ridges are scarcely elevated above 
the surface wherc they leave the border of the tubercle in the 
eentre, but increase in width and height as they depart from it ; 
they are sharp edged and attain their greatest hcight at the 
angles of the plates. The arm crosses the summit and extends 
uearly 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 colmnn is 
round. The body is ovate, roundcd at the apex, and tapering 
below to the base ; length of. body one inch. This species 
forms a link between Spltœronites and Pseudocrinitcs ; it has the 
tc t composcd of a great number of plates like the former 
(rcnus, and the arms aud pinnulœ of the latter. 

A IYGDALOCYSTITES RADIATUS. 

(Canadian Journal, vol. 2, page 271.) 

Dcscription.-Plates somewhat convex and ornamented with 
strong riùges which radiate from the centres to the angles; 
column round ; the body is ovate ; ovarian aperture and arms 
unknown. 

Locality and Formation.-Trenton limestone. City of Ottawa. 

AMYGDALOCYSTITES TENUISTRIATUS. 

(Canadian Journal, vol. 2, page 2'71 .) 

Description -Body elongate, ovate ; plates smooth in the 
centre; a low rounded ridge proceeds from the smooth space in 

T 
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the centre to each of the angles, where it meets the similar 
ridges, which radiate from the centre of the adjoining plates; 
between these ridges fine striœ cross the sutures at right 
angles; the pelvis consists of three broad pentagonal plates; 
the ovarian i!perture is nearly on the top of the summit; 
length of body 1 k inch. 

Locality and Formation.-Trenton limestone. City of Ottawa. 

Order AsTERIADJE. 

The species of Star-fishes in the collection appear to be 
referable to the genera proposed by l\fr. 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 :-

PALLEASTER.-Withou '- dise, avenues deep. 
PALJEASTERINA.-Pentagonal, dise moderate. 
PALJEOCOMA.-N o dise, avenues very shallow. 

It is probable that our species, when opportunity can bP 
had for a direct comparison with British specimens, will be 
found congeneric. The following is the arrangement I pro
pose for the present :-

PALJEASTERINA STELLATA. 

Description.-Pentagonal ; dise extending Jialf the length of 
the rays; ambulacral grooves nanow and deep, bordered on 
each si de by a row of small nearly squm e plates vYhich extends 
to the ends of the rays ; a second row outside of these 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 angles between th~ 
rays are broadly rounded. 

Locality and Formation.-Trenton limestone, City of Ottawa. 
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PALiEASTERINA RIGIDUS. 

Description.-This species has much the aspect of an AstrQ
pectcn; the diameter is scarcely two inch es, the width of the 
di c bcing 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 curved mm·gin in the angles between the rays. 

In the dise 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 
extrcmities they bccome smaller; there are five rays. 

Locality and Fonnaâon.-Trenton limestone. City of Ottawa. 

PALJEASTERINA RUGOSUS. 

Description-Two inches in diameter, rays live, acute at their 
apices and rapidly enlarging to a breadth of four lines at 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 dise, but those which ren1ain are very 
prominent in their centres and roughly ornamented by four or 
fivc deep crenulations or fnrrows fi·om near the centre to the 
edges, producing a star-lil\.e appearance resembling a half-worn 
plate of Glypwcrinus decadactylus; their diameter is from one to 
two lines. 

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 four plates of the 
outer row occupy three lines in length, and of the inner rows 
nearly as much. Towards the point of the arm all diminish 
rapidl y in size. 

Beneath the outer row two others can be seen which are 
probably the outer marginal plates of the under side, corres
ponding to those of P. Tigidus. 

Locality and Fonnation.-Hudson River Group. Charleton 
Point, Anticosti. Collected by J,. Richardson. 



292 

p AL1EASTER PULCHELLUS. 

Dcscription.-Diameter two inches and one-fourth; rays 
sub-cylindrical, two and a-half lines in width at the base, with 
a length of one inch; dise three and a-half lines in ùia~1eter; 
grooves nanow, bcrélered throughout by narrow oblong plates, 
nine in the length of two lines ; the length of these plates in 
a direction transverse to the rays is about one line ; near the 
dise there appears to be but one row of marginal plates. 

Localityand Formation.-Trenton limestone. City of Ottawa. 

p AL1EOCOM:A SPINOSA. 

Description.-About seven lines in diameter; rays five, linear
lanceolate ; one line in width at base, flexible, covered with 
numerous small spines ; no dise. 

Locality and Formation.-Trenton limestone. Falls of Mont
morency. 

p ALlEOCOM:A CYLINDRICA. 

Description.-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 corn
mon; most of the specÎlnens have their rays variously curved, 
shewing that they were extremely flexible. 

Locality and Formation.-Trenton limestone. Ottawa. 

Genus ÜYCLASTER. 

Generic characters.-Body sessile, circular, discoid, covered 
with numerous irregularly polygonal plates; 1nouth large, 
sub-pentagonal ; five ambulacral areas, each composed of tw() 
series of oblong plates, and having two rows of large pores 
which penetrate to the interior. 

This genus was discovered about thirty years ago, by Dr. 
Bigsby, in the Trenton limestone, at the Chaudière .Falls, in 
the vicinity of the present City of Ottawa; the specimen then 
procured was described and figured without a name, by Mr~ 
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G. B. Sowerby, in the second volume of Zoological Journal, 
in 1847. Anothcr species was discovered by 1\Ir. Gibbs, of 
the Gcological Survey of England, near Ysptty Evan, in 
North "\V ales, in a mass of schistose rocks, in a quarry 
a sociated with the Bala limestone ; in 1848, Professor E. 
Fm·bc described this latter species in the l\Iemoirs of the 
GcologicnJ Survey of Great Britain, in his magnificent paper 
on the Cy tülea. Ile placcd it in V anuxem's gcnus, Agelac
rinitcs, with specifie name of Buchianus. 

In 1853, whilc collccting fossils at Ottawa, I found several 
specimens of Dr. Bigsby's species, and ascertained that the 
rays supposcd to be grooves for the reception of anns are in 
fact truc ambulacra. 'l'his fact I communicated to the Canadian 
lu titute, in 1854, in a paper on the cystidcœ, published in 
the June number of the Journal of the Society of that year. 
It is scm·cely necessary to add that it is not a cystidean, and 
that in all probability neither AgelacrintPs of Vanuxem, nor 
llemicystites of Hall, should be placed in that order. They are 
low fonns of Asteriadœ. 

CYCLASTER BIG BYI. 

Dcscription.-The body of this species is circular, about one 
inch and a-half acros , and half an inch in height in the centre; 
It is covered with numerous small plates of varions sizes, and 
.except in the ambulacr!1l areas, disposed without order; the 
mouth, situated in the centre of the upper side, is about two 
lines in diameter, and apparently five-sidcd; the other aper
ture between the rays consi t of a space covered with plateR 
mneh, mailer than the avenwc size; the e fonn a small eleva
tion, which is imperfect in all the specimen I have seen, but 
enongh re mains to ronder it al most certain that there was an 
apertnre of some kind in this place. 

The ambulacral arcas are five in number, radiating from the 
mouth, preciscly like tho"e of a common star-fish, and com
posed of two series of oh long plates which alternate with each 
other in the centre of the furrow; there are about ten of these 
plates to five line in 1ength, on each side of the ambulacrum .. 
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The pores pass between the plates, one being jituated between 
each two. The ambulacra are three lines wide at the mouth, 
and about an inch and a-half in length in full grown specimens. 
As they recede from the centre they curve round towards the 
right in sorne 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 sorne of the 
specimens the plates are all smooth, in others covered with 
small tu berc] es. 

The general aspect of this remarkable fossil is well expressed 
by ~Ir. Sowerby, who compares it to a star-fish lying upon an 
Echinus ; it is not quite certain that the animal was pm·man
ently attached to the bottom. All that I have collected were 
seated upon the rock with the mouth upwards, and apparently 
somewhat flattened by pressure. It is probable that when 
pm{ect they were 1nore globular than they are at present; one 
specimen is detached and shews that the plates covered the 
who Je of the undcr surface, except a small space in the centre 
which appears to be without pla tes ; perhaps this was the point 
of attachment; I see no evidence of a column. As this species 
has not yet received a name, I beg to propose that of its dis
coverer, Dr. Bigsby, one of the most able of the first explorers 
of the geology of this country. 

Locality and Formation.-Trenton limestone. City of Ottawa. 

AGELACRINITES DrcKsoNr. 

Description.-Of this Rpecies we have only a fragment, con
sisting of one perfect ray and two of the interradial spaces; 
but as I have seen other specimens, I am able to state that the 
diameter is from three-fourths of an inch to one inch; the rays, 
are five in number, and constructed upon a plan very different 
from those of Cyclaster Bigsbyi, bcing bordered by two rows 
of marginal plates, which rise from the surface and arch over 
the areas; the upper ends of the plates on one side meet 
those of the opposite side, in a line over the centre, th us fonn
ing for each ray a sort of covered way; the spaces between 



295 

the rays are paved with numero us flat su b-imbricating plates. 
The specimen does not shew the central or any other aperture, 
it is quite flat, and appears to have beon firmly attached. The 
width of the ray is nearly two lines at its origin, and it tapers 
gradually to a point at the distance of five lines. 

Likc those of C. Bigsbyi, the rays of this species are curved ; 
thore are five marginal plates in two lines, and their height is 
nearl y one line ; I beg to dedicate this remarkable species to 
Andrew Dickson, Esq., of Kingston, C. W., one of the best 
workers in the field of Canadian geology, 

Sub-kingdom, 1\IOLLUSCA ; Order, BRACIIIOPODA. 

Gemts PENTAMERUS (Sowerby). 

PENTAl\fERUS REVERSUS. 

Dcscription.-Orbicular, transversely elliptical; dorsal valve 
the lm·ger, exccedingly convex, with an elevated, broadly
rouudcd, very tumid umbo; beak small, incurved withiu that 
of the ventral valve ; broad, slightly elevated mesial fold 
occupied by four or five rounded or obtusely angular riùges, 
which disappPar at about two-thinls of the leugth from the b·1se 
to the topo( the umbo; four or five similar short riùgcs on each 
sidc. Ventral valve, shortcr, and only one-half or Olle-thirù the 
dcpth of the dorsal valve; a broad, shallow, mesial deprc~sion 
extend' two-thirds the length, and is continued below under 
the ba c or front, so as to produce a deep obloug sinus in the 
murgin of the dor~al valve ; three or four oh~cure f'-lùs iu the 
me ial sinus, and four or five short ouc on each siùe, the 
uumber beiug var1able on both valves. The small acute beak 
is without au umbo, and is not at all iucurveù, but rather 
slopcs ontward, exhibiting what appears to be a small canlinal 
area ou c::wh sidc. 

'Vidth of full-oTown specimen, thirteen lines; height, elevcn 
lin cs ; clepth, niue lin es. The umbo of the dorsal val vc is 
uearly a liue hiuhcr than the beak of the ventral. The young 
pec11ncns arc m11ch flatter thau the full grown oues, the valves 

nearly eq_ual, and the surface nearly smooth. 
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This species is somewhat like P. Sieberi (v. Buch), but i.: 
distinguished easily by the reversai of the valves, the dorsal 
being the larger. 

Locality and Formation.-Middle Silurian. J unction Cliff, 
Anticosti. 

Collector .-J. Richardson. 

PENTAM:ERUS BARRANDI. 

Description.-Elongate, oval, narrowed above, rounded bc
low; dorsal valve, the shorter, depressed convex, most project
ing at one-sixth the length fr01n the beak, which is strongly 
incurved under that of the ventral valve; a bm·ely perceptible 
mesial sinus; in the lower one-third, sorne very obscure fiatten
ed radiating ridges; ventral valve very convex, with a high and 
very conspieuous umbo, beak incurved down to the umbo of 
of the dorsal valve ; a slight mesial fold which continues all 
the way to the beak, and is bordered on each side in its pa~saO'e 
over th::; umbo by an obscure shallow furrow; about sixteen 
scarcely visible broad Tounded radiating ridges. Length one 
inch and three-quarters, width one inch and a-quarter, depth 
one inch ; the width is variable. 

Locality and Formation. -1Iidclle Silurian. Becscie River 
Bay in vast abundnnce. 

Collector.-J. Richardson. 

Genus ÜRTHIS, (Dalman.) 

ÛRTHIS 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 lcngth; above which the 
sidcs are somewhat straight and convcrging to the extremities 
of the hinge line, the latter about onc-sixth shorter than the 
greatest wiclth; the front mm·gin 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, pyra1nidal, most elevated at 
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about one line from the beak, which is small, pointed, and but 
slightly incurved; a broaà, shallow, mesial depression oecu
pies the front of this valve, but disappears usually at one-half 
the dil'tance to the beak; cardinal arca triangular at the base, 
nearly at right angles to the plane of the margin, but curved 
over above, owing to the backward projection of the beak. 
Don~al valve exceedingly convex in most specimens; greate t 
elevation about the centre, often a barely perceptible broad 
mesial elevation towards the front; cardinal area small, lying 
in the plane of the mm·gi.n; beak very small and scarcely pro
jecting from the upper edge of the area; the whole surface is 
covered with fine strim \vhich are about twicr. sub-divided ; the 
cast of the interi01· of the ventral valve she-vvs that the mu cu
lar impressions were bordered by strong lamellœ extending 
dowuward, slightly converging at three lines from the bcak; in 
a specimen eight lincs wide they werc separated by a median 
ridge with a broad base and sharp edge ; width of large speci
men eight lines ; length six lincs and a-half. 

Locality and Formation.-Black River limestone. La Petite 
Chaudière Rapids, Ottawa River. 

Collectm·.-E. B. 

ÜRTIIIS LAURENTINA. 

Dcscription.-Scmi-elliptical, broadcr than long, in the pro
portion of about sevcn to five; hinge line straight, slightly 
excecàing the width of the shell; the dorsal valve nearly flat, 
very slio-htly convex, the most elevatcd point being at the 
minute bcak, a perceptible depression along the centre; cm·di
nal arca low, triangu1ar, incliuing forward at an angle of 1000 
or a little more; foramen partly closed above. VentTal valve 
convex, most elevated at one-thinl from the beak, which is 
small, poi~ted and slightly incurved; cardinal area large, trian
gular, somewhat concave, O\ving to the incurvation of the bcak; 
foramen narrow, cxtending to the beak, but closed by a convex 
semi-cylindrical ùcltidium, except a small triangular space at 
the hinge line ; the surf~1ce covered with about twenty-three 
thick, sub-angular, prominent, radia ting ridges which gradually 



298 

enlarge from the beak to the base, separated by. the same 
number of sulci equal to the ridges in breadth and depth. 
Sorne of the specimens are obscurely sub-quadraugular. 
Bread th of large specimen se ven lin es ; length fi ve lines ; 
resembles Orthis trictnaria, but is smaller and has not the 
open foramen of that species. 

Locality and Formation.-Middle Silurian. J unction Cliff, 
Anticosti. 

Collector.-J. Richardson. 

Order GASTEROPODA. 

Genus MuRCIIISONIA, (d'Arch. & de Vern.) 

MURCHISONIA GIGANTEA. 

Description.-Very elongate, acutely conical; whorls about 
ten, ventricose, and with.indications on the cast of an obtuse 
angulation or spiral band. Apical angle 20° ; length nine 
inches; breadth of last whorl, which however is proportion
ally broader than the otheŒ, two inches and a-half. Some of 
the fragments shew the obtuse rouwled angulation in the 
centre of the whorl very distinctly, and also a very sluülow 
concave spiral band above and anothcr below. Thcse latter 
appearances are however barely perceptible, and may not 
exist in pm-fect specimens. 

Locality and Formation.-Middle Silurian. Prinsta Bay, 
Anticosti. 

Collector.-J. Richardson. 

MURCIIISONIA TERETIFOR:\HS. 

Description.-Elongate, conical ; whorls about ten, vcntri
cose, regularly convex, apical angle 27°, length six inches. 

This species differs from the 1lf. gigantea in being more 
obtnsely conical, and in the absence of the angulation on the 
whorls. 

Locality and Formation.-Lower Silurian. Charleton Point, 
·An ti cos ti. 

Collector.-J. Richardson. 
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MURCHISONIA RUGOSA. 

Description.-Very elongate, subulate ; apical angle 15o, 
whorls ten or twelve, regu~arly convex; surface marked with 
CGaise striœ which cross the whorls with a broad rounded 
undulation backwards, most pronounced in the upper two
thirds of the whorl ; length seven incl1es. This species tapers 
more gradual1y than either of the preceding. There are 
sorne traces of numerous rounded ridges ascending the whorls 
spiral1y, and also of an angulation beneath the ~uture. Of the 
urface markings only a few are preserved on a single speci

men, upon two of the whorls near the aperture. 
Locality and Fonnation.-Lower Silurian. English Head, 

Anticosti. 
Collector.-J. Richardson. 

MuRCIIISONIA MULTIVOLVIS. 

Description.-Elo'ngate, acutely conical, apical angle 17C>, 
whorls twelve to fifteen, ventricose in their lower onc-third 
only, above which they taper with a flat or slightly concave 
surface to the suture, close to which there is an angulation. 
The striee, after leaving the suture above, turn back at au an
gle of 4;) 0 , and cross the flat upper two-thirùs of the vd10rls in 
a straight line, or with a very shght sigmoid curvature until 
they at leng h sweep with a short rounded curve over the 
lower projecting part of the whorl, when they turn forward 
to the suture below. Length, three iuches; breadth of last 
whorl elcven lines. 

Locality and Formation.-Lower Silurian. South-west of 
we~t-euù light-lwu_Re, Anticosti. 

Collcctor.-J. Richarù.,on. 

l\luRCIIISONIA MODESTA. 

Description.-Conical, apical angle about 50°; whorls, 
five, with a rounde<l angular carina on the ca ·t of the interi01·, 
situakd a little above the centre, a second inconspicuous keel 
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close to the suture, between which and the outer central 
carina, the whor1 is slightly concave; below the centre of the 
whorl there is at first a bare1y perceptible concave band, one 
line and a-half wide. Length from eight lines to one inch, 
two lin es; bread th of last whorl in one specimen, one inch ; 
length, n::.ne lines . 

. ilL bicincta (Hall), has an apical angle of 57°, and the up
per carina distant from the suture. The proportions of this 
fossil, and the above description are very near those of 11!. 
cancellatula (McCoy, Britü:;h Palreozoic fossils, page 244); but 
there the upper carina is more prominent than in this specieR, 
and the whorls more convex on the outside and below. There 
are other specimens with the whorls more angular, from the 
same locality (English Head), associated with these, which for 
the present I have referred to M. cancellatula. 

There are others from Pauquette's rapids closely resembliwr 
these; but the perfect shell shows a slightly prominent carina 
about half-way between the suture and the outer mm·gin, 
which is visible on the cast, while in this species in the same 
place there is a perceptible concavity. 

Locality and Formation.- Lower Silurian. English Head, 
Anticosti. 

Collector .-J. Richardson. 

MuRCHISONIA v ARIANS. 

Description.-Obtusely conical ; apical angle about 58° ; 
volutions five; a broad band on the outer margin of the body
whorl with three obtuse carinœ; the upper one strongest, the 
central somewhat less, and the lower the least; a fom·th carina 
at the suture, between which and the upper marginal one thP 
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 whirh 
the body-whorl occupies one-half nearly. Breadth at base, 
five lines and a-half. 

Locality and Formation.- Lower Silurian. English Head, 
Anticosti. 

Collector .-J. Richardson. 
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MuRcnrsoNrA TURRICULA. 

Description.-Small, conical; apical angle about 420; whorls 
three or four, a very thick and projecting carina about the 
eentrc of the whorl ·; bclow, a broad flat keel, rounded on its 
lower si de by a n1uch smaller sharp carina; another on the 
upper part of the whorl, close to the suture, of a square step
like form, strongly marked with rather course striœ which 
eurvc sharply backward and then descend the vertical side 
with a curve f01·ward; umbilicus apparently small; length five 
and a-half lines; bread th at aperture five lin es. This species 
is remarkable for the prominence of the central carina, and 
the nearly rectangular strongly striated band at the suture. 
The specimens examined are imperfect. 

Locality and Formation.-Middle Silurian. The Jumpers, 
Anticosti. 

CollectoT.-J. Richardson. 

MuRCHISONIA PAPILLOSA. 

DescTiption.-Obliquely conical; apical angle about 75° ; 
whorls four; a broad concave vertical band truncating the out-
ide, upou the upper angle of which is the narrow spiral band 

procecding from the slit in the aperture. Lower si de 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 ar
ranged in rows which secm to mark out the direction of the 
strim ; in ascending from the place of the umbilicus, their 
course is nearly vertical until they reach the lower carina ; in 
crossing the broad spiral band they curve very slightly for
ward, in the narrow band backward, and thence on the upper 
smface 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 band1 one on the lo"V\ er 
edge of the broad band, and one which separates the two. 
There is no umbilicus, it being concealed by the folding ones 
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of the inner lip. Length of most perfect specimens, nine 
lines; width of base 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 ; dr.prh of respiratory slit, one line and a-half; 
closely relatcd toP. Baltica, Murch, and de Vern. Geol. Russia, 
Plate 23. 

Locality and Formation.-lVIiddle Silurian, one mile east of 
Junction Cliff, Anticosti. 

Collector .-J. Richardson. 

PLEUROTOMARIA SUPRACINGULATA. 

D3scription.-Obtusely conical or lenticular; apical angle, 
105°; height about two-thirds the width; whorls four, angu
lated and keeled on tlieir upper outer margin, their sides ver
tical, their upper surfaces gently convex from the distinct 
suture half-way to the margin, and then scarcely concave to 
the spiral band ; lower side of the body-whorl convex; the spi
ral 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 
a-quarter; height ten lin es; width of umbilicus at centre of 
body-whorl three lines and a-half; width of band on last whorl 
about half-a line. 

Tne n1ost striking character is the position of the band upon 
the upper surface of the whorls. In P. rotuloides (Hall), it is 
about the same size, but forn1s 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. lenti
culm·is, Hall, but differs in having an obtusely roundeJ mm·gin, 
and in the whorls being distinctly truncated one above the 
other. The specimen examined retains a large portion of the 
shell, and y et the striœ are not suffi ci en tl y distinct to be 
noticed. 

Locality and Formation.-Trenton limestone. East side of 
St. J oseph's Island, Lake Huron. 

Collector.-A. Murray. 
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PLEUIU T O:ilfARIA THALIA. 

Description.-Small, obtusely conical, oblique; apical angle 
7 40; \vhorls tinee; hody-whorl with a sharp keel close to the 
suture, nno'·her half-way to the outer upper mm·gin, where 
there is a third which is perceptibly stronger than the others; 
below this is the margh1al band, bordereù on its under side by 
a fom·th sharp keel ; three others equally sharp and prominent 
follow between the fourth and the umbilicus, and it is proba
ble that as the shell became larger, still others were developed 
below ; of these seven keels, the first, sixth and seventh are 
concea1Pd within the spire after the first turn from the aper
ture ; the second and fifth are lost in the next whorl ; the striœ 
are fine but \vell exhibited, their course is nearly directly 
across the whorl, but wHh slight curvnture back wards, corn
mencing from the suture, and most extendecl on the outer 
margin ; length four lines, breadth about four, wiùth of mar
ginal band hal f-a line, of the first band rather more than half a. 
line ; tho[;e on the under side of the whorl are a little nearer 
together than those above. Ail the bands are concave, and the 
different krcls are prominent; the umbi1icus appears to be small. 

The surface markings of this little shell are very similar to 
those of E'tomphalus funatus, as figured and described by au
thors. In the only speeimen examined the aperture is imper
fect, and the umbilicus filled with limestone. The surface is 
well preserved on two of the whorls, and in none of the spiral 
bands do the stric:e make the sharp backward curve which 
marks the baud proceeding from the slit in the lip of lrfurchi
sonia or PlcuTotomaria. On the contrm-y they are so uniformly 
direct in all the furrow, tJmt no particular one can be siugled 
out by the character of its striœ as the respiratory band. 

Locality mul Formation.-Middle Silurian, one mile east of 
J u nction Cliff, Anticosti. 

Collector.-J. Richardson. 

PLEUROTO:l\IARIA CIRCE. 

Description.-Obtuse1y conical; apical angle 72° ; whorls 
four ; upper surface slightly convex near the suture, and con-
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cave toward the margin, which in the cast presents a promi
nent somewhat sharply rounded angle; lower side slightly 
convex; a barely perceptible concavity just belo\v the angle 
inclining inward; lower or exterior side of boc1y-whorl very 
ventncose ; umbilicus small ; height one inch ; width of 
base at the aperture ten lines; the boày-whorl which i~ large, 
occupies one-half the length. The specimen is a ca.~t, and 
does not sho\V the surface markings. 

Locality and Fonnation.- Lower Silurian. English Head, 
Anticosti. 

Collector.-J. Richardson. 

Genus CYCLONE .. fA, (Hall.) 

CYCLONEMA PERCL .. TGULAT • 

Compare C. sulcata, (Hall) Pal. .T. Y., Vol. 2, page 34 . 

Description.-Obtusely conical; apical angle about 83°.; 
whorls three, ventrico e, mo~t acutely rounde and projecting 
at about one-third their height ; urfa e Ti h nume ·ous con-
spicuous ridgeR, following the whorL y fr aperture 
to the apex, seven in three line of the 
body-whorl, more distant abov : s~E ~P:Jtraïted 

cave spaces in which are ..,ometime~ n in-term.:~:ne 
pm·allel ridges ; u ually but on of th 
bctween each two of the larcrer; n .·amined 
with a magnifier, hew a rather harp eùge imbri --nting wards 
the apex like the crest of a wave; whorL ~r) ~ ':> 

obscure rounded undulations or ridge~ from on two lines 
apadï, which incline back ward from the ~ utur , a an angle of 
about 45° with the longitudinal axis of the sh ll; whole 
surface also cancellated with fine bm·ely Yi~ible s ri( , one set 
of which is in the direction of the large ~piral "triœ, aud the 
other transverse, follo,ving the eurre of the undulations. 
Height, one inch; breadth, ten line ; perhap id ntieal with 
C. sulcata n,bovc mentioned, but appear" to be lm·ger and pro
portionally more depressed. 

Locality and FoTmation.-Upper Silurian, South-west Point, 
Anticosti. Niagara and Clinton Groups. 

Collector .-J. Richardson. 
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There is a variety with the apical angle a little more 
obtuse, having all above the body-whorl trochiform, and the 
spire acutely pointed. In the specimens upon which the 
species is founded the whorls are all ventricose, s01newhat 
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. 

ÜYCLONEMA V A RIANS. 

Dcsaiption.-Ovate, sub-spherical; whorls three, oblique, 
rapidly enlarging from the apex; body-whorl very large, the 
two above small and somewhat depressed, all of them ventri
cose; s01newhat obscurely exhibiting a broaclly rounded angle 
along the centre ; often regularly rounded; suture canalicula
ted; apical angle about 100° ; surface reticulateù by very 
fine flexuous transverse and longitudinal striœ, the latter being 
usually the more ùistiuct, the former sometimes absent or 
obsolete. On many specimens the bocly-whorl near the aper
ture is crossed by rough imbricating lines of growth \Vhich 
are often undulated backwanls about the centre, like those of 
a 11Iurcltisonia or Pleurotoma ria; um bilieu:::; small ; height of a 
large specimen thirteen liue , breadth t\velve lines. The fonns 
above indicateù might be regardeù as constitutiug t\vo species; 
a large number, however, of very good specimens of all sizes, 
which were procureù from the same mass of rock in Anticosti, 
show that the differences graJually faJe in a sm·ies, so tlmt no 
line of demarcation can be drawn. Although from the cha
racter of the striation in some instances, a slit or notch in the 
mm·gin of the lip might be expected, yet none appears in 
specimens which are certainly perfect. The species is much 
larger and more ventricose on the body-whorl than C. cancel
lata (Hall), more depressed than C. ventricosa, and more elevated 
than Platyostoma NiagaTensis. 

Locality and Formation.-1\Iiddle Silurian, South-west Point, 
ticosti. 
CollectoT.-J. Richardson. 

u 
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SuBULITES RICHARDSON!. 

Description.-Elongate cy lindrical, fusifonn, acutel y pointed; 
length five inch es; diameteT at the posterior part of aperture 
one inch anù a-quarter; whorls five, flat; suture obsolete; 
aperture very long and narrow. 

This spccies bas much the aspect of Subulites elongata, 

(Emmons) but is proportionally one-half thicker, aud is upon 
the whole a lm·ger spccies. Perhaps these fossils should be 
added to the genus 11facroclwilus (Philips). 

Locality and Formation.-Lower Silurian, Charleton Point. 
I beg to dedicate this species to lYir. James Richardson, of the 
Geological Survey of Canada, a most indefatigahle and suc
cessful explorer and collector. 

Glass ÜEPHALAPODA, (Cuvier.) 

Order TETRABRANCHIATA, (Owen.) 

Genus NAUTILUS, (Gualtieri.) 

N AUTILUS IIERCULES. 

Dcscription.-Sub-orbicular, \vhorls about two, umbilicus 
wide, shcwing the spire ; section of shell transversely ellipti
cal or sub-triangular; diameters as four to six; dorsal aspect 
broad and but very moderately convex, sides roundcd, most 
prominent on the outer edge, thence descending with a convex 
slope into the umbilicus; septa simple, two to one inch of thr 
dorsal circumference near the external cham ber, more approx
imate nenr the apex ; siphuncle ? 

This fine large species may be readily recognised by the 
great breadth and compa.rative flatness or gentle convexity of 
the dorsal side. The specimen examined is six inches and a-half' 
in diameter, n1easured from the mouth across to the opposite 
side. The width of the aperture is four inches and fonr lines; 
the depth of the cham ber of habitation is five inch es on the 
outside, and about two and a-half on the inside next to the 
penultimate wborl of the spire; the shell tapers 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 unbilicus 
and also that of the apertu1:e, are still partially filled with the 
matrix, and aU the characters cannot therefore be ascertained. 

Locality and Fonnaûon.-Lower Silurian, Charleton Point, 
Anticosti. 

Collector.-J. Richardson. 

Genus GYROCERAS, (llleyer.) 

GYROCERAS (LITUITES) 1\IAGNIFICUl\.f. 

Description. -Shel] extremely elongated; discoiJal spire 
about eight inches in diameter, the produced free extremity at 
least twenty inches in length in the full-grown individuals; 
whorls about three, scarcely contiguous, more nearly so in 
sorne specimens than in others ;.section of the tube semi-ellip
tica] towards the aperture, and semi-circular ncar the ape.·; 
dorsal aspect or outside of the shell ncarly flat, while the 
inside is convex; septa distant about five ]ines, measured on 
the centre of the dorsal a~pcct, in crossing which they make 
a deep undulation towanls the apex ; siphuncle situated a 
little to the right and below the céntre of the tube, one line 
in diameter in its pas age through the septum, dilated in the 
chambers so as to constitute elongate oval expansions two 
linos and a-half in diameter. 

The specimens of this extraordinary fo sil are in a bad state 
of preservation, and it cannot tlms be shewn that they possess 
~.11 the generic characters of Gyroceras. The genus as defined 
by Ban·ande, Koninck and others, con ists of shells spirally in
rolled in the same plane at their smaller extremities, the whor]s 
not being in contact, while the large open end of the tube, 
after leaving the spire, is procluced to a greater or less distance 
and more or less curved. The , ection, according to Koninck 
is either oval or angular; l\L Barrande has ascertained that 
the mouth is "neither round nor elliptical, as in other allied 
fonns, but half cio ed by a bending back of the shell on itself." 
(Quarterly Journal of the Geological Society, vol. 10, Transla
tions and Notices, page 23.) The mouth has not been seen in 
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the species above described, and the whorls, although separate, 
are so much approximated to each other, that should it here
after be discovered that the mouth has not the form peculiar 
to Gyroceras, it may be necessary to classify the species as a 
Lituites. 

In one specimen the breadth of the fiat 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 thinl specimen is six inch es, and of a 
fourth eight inches ; the produced portion is not straight but 
gently curved in the same direction and plane as the spire. 

Locality and Formation.-Lower Silurian, near the South
west end Lighthouse, Anticosti. 

CollectoT.-J. Richardson. 

GYROCERAS (LITUITES) VAGRANS. 

Description.-Shell elong~ted, tapering at the rate of nearly 
two lines to the inch; laterally compressed, section elliptical, 
dorso-ventral diameter greater thau the lateral, apparently in 
the proportion of twelve to eight; about seven inches of the 
apical extremity of the shell spirally inrolled so asto form two 
whoTls 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. 

The specimen exhibits an artificial polished section passing 
through the central plane of the wborls, shewing clearly the 
construction of the tube to the apex, wbere it has a diameter 
of only one line ; son1e of the sep ta and almost one-half of the 
transverse section, but neither the sipbuncle, the character 
of the surface, nor the length of the produced oral extremity 
is indicated; several specünens stilllying 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 sorne 
individuals at least six inches in length, thus giving thirteen 
inches as the totallength. It 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 
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too much curved to come within the definition of Cyrtoceras~ 
the whorls too widely separated for Nautilus or Lituites, and 
yet, without a view of the aperture we cannot say positively 
that it is a Gyroceras. 

Fon.nation.-Black River limestone. 
Localities.-La Petite Chaudière Rapids, Ottawa River, and 

in the out-CI·op of the Black River limestone, near lVIile End, 
St. Lawrence Street, l\fontreal. 

GYROCERAS (LITUITES) Ai\IERICANUi\1. 

Description.-Tube long, slender, gradually tapering ; section 
semi-elliptical ; dorsal aspect nearly flat ; side and ventral 
aspect convex, and oruamented with promineut annulations, 
which, in leaving the lateral angles, are at :first deflected 
towards the aperture at a sharp angle, and then curved to
wards 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 fur
ther marked by coarse strim following the curves of the lateral 
and dorsal annulations ; on the flat dorsal surface, where these 
latter do not appear, the strire 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 somewhat distorted; the siphuncle is 
small and slightly eccentric, being nearest the dorsal aspect; 
the :;:epta are convex and distant four lines. 

The length of the longest fragment measured along the out
side curve is twelve inches, its greatest dimneter one inch and 
a-hn1f and the least one inch, thns tapering at the rate of about 
ha1f-a-1ine to the inch; at least one-third of the outer whorl 
remains, and shews by its curvature that the cliameter of the 
di.,coidal spire was four inch es and a-half nearly. 

This species i close1y allied to Lituites giganteus, Sowerby, 
but differs in its more round dorsal aspect, and in the annula
tions being extended quite across. 
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Locality and Formation.- Upper Silurian, Port Daniel, 
Gaspè. 

Collector.-Sir W. E. Logan. 

Genus AscocERAS, (Bar1·ande.) 

AscocERAS CANADENSE. 

Description.- The only specimen yet collected of this 
species consists of the lower half, in a very perfect state of 
preservation, but totally denuded of the external shell; it 
shews that from the centre or below that level, where the 
septum of the last chamber crosses the body, the form was 
ventricose or broad ovalt widest at about one-third the dis
tance from the upper septum to the base, and thence decreasing 
with an elliptical outline to the rounùed bottom ; the transverse 
section across the broade:st partis sub-elliptical, the back being 
much 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 fo sil is two inches and two liues ; the width at 
three-fourths of an inch below the upper septun1 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 ouly 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, ginliug a little 
more than one-third of the circumference of the fossil at that 
place; they then turn a short rouuded angle and ascenù the 
sides, and turning again cross the ventral aspect at the follow
ing 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 tbe second. In cros~ing the ventral side the 
course is at right angles to tbe longitudinal axis of the fossil, 
and the upper two occupy more than one-half the circumfer
ence, the lower less thau one half. 
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Where they cross the back, the edges of the three septa are 
much approximated, scm·cely one-fifth of a line distant from 
each other; but after turninO' the angles near the base on either 
side they diverge from each other in ascending, so that the 
upper angle 1nade by the first is three lines outside that made 
by the second, which latter is 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 gently f01·ward. The siphuncle 
is sn1all and situated one line from the centre of the base 
towards the dorsal side. 

Locality and Formation.- Lower Silurian, English Head, 
Anticosti. 

Collcctor.-J. Richard on. 

GO}IPIIOCERAS SUBGRACILE. 

Dcscription.-::\Ioderately ventricose, greatest thickness at 
about miJ-length; section elliptical, diameters about aR 17 to 
15, donml outliue much curved from the aperture to the apex, 
ventral side moderately arehed, nearly straight; septa convex, 
two line" and one-thinl distant length about; three inches, 
diameters in the middle sPventeen alHl fifteen ]ines; depth of 
chamber of habitation, which is mnch contracteù at the aper
ture, one inch alHl two lincs. 

The general f(Jrm of thit-\ specics is very 1 i ke that of Oncnccras 
constrictmn, (Hull) but the oral e,'tremity is more rounded, and 
althongh the . ·hell of the specimen examined ha complete] y 
di ·.1ppcarcd yet there is snflicient evidPucc that the aperture 
was lobed like tlwt of a Gomplwccras or P!tragmoccrus; in 
Oncocaas it i. oval. 

Loculitywul Formatinn.-Upper Silurian, Port Daniel, Gaspe. 
Collcctor.-Sir \V. E. Logan. 

GOl\IPHOCERAS OBESU:.\1. 

DcscrijJtion.-Seetion elliptical ; dor.'o-ventra l gr a ter than 
the lutcral diamctcr in the proportion of five to four; geueral 
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form compressed, ventricose, turbina te; septa convex, about 
three lines distant; length about four inches ; depth of cham
ber 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 dimin
ishes to the diameters of one inch and one inch and a-half, 
which appear to be the dimensions of the apeTture. Below, 
tapering ventricosely to a rounded point; neither the siphuncle 
nor the character of the surface markings of the shell is indi
cated 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 its generic place, but it appears to 
me to be more allied to GomphoceTas than to PhTagmoceras. 
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. 

Locality and Fonnation.-Lower Silurian, three miles east 
from Charleton Point, Anticosti. 

Collee tor .-J. Richardson. 

Genus ÜYRTOCERAS, (Goldfuss.) 

ÜYRTOCERAS SUBTURBINATUl\I. 

DescTiption.-Short and stout, four or five inches in length; 
about two inches in width at the mou th; 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 leugth 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 mm·gin, 
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. 
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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 
corresponds to the shorter in our species. 

The specimens are imperfect at both extremities, and denu
ded of the shell; neither the form of the apex, nor that of the 
aperture, nor the charaeter of the surface, has been seen. 

Locality and FoTmation.-Lower Silurian. }fingan Island, 
near Tower Rock, South-east side of Large Island of Bayfield's 
Chnrt. 

Collcctor .-J. Richardson. 

CYRTOCERAS Sll\IPLEX. 

Descrption.-Slightly compressed laterally; section oval; 
dorso-ventral diameter greater than the lateral in the pro
portion of eleven to nine nearly; dorsal aspect obtusely 
rounded angular; ventral more obtusely 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 
apm·tnrc ; curvature more than balf-a-whorl; depth of cham
ber of habitation about equal to the greatest diameter of the 
aperture; siphuncle small, dorsal, dilated between the septa. 

The cast of the intcri01· shows a shallow concave constric
tion four lines in width, encircling the fossil close to the 
aperture ; the rate of tapering is about one line to the inch 
for one-half of the length, but becomes greater towards the 
apex. 

The dorsal curvature for two inches of the lm·ger extremity 
lies nearly in a seO'ment of the circumference of a eircle, of 
which the radius is one inch eleven lines, thenee the etuve 
becomes more rapid, until at the length of four ~nd a-half 
inches, the distance between the extremities of the ventral si de 
of a specimen (imperfect at the small end) is one inch eight 
lines. The diameters at the aperture f this specimen are 
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eleven linos and a-half, and nine lines; at the small imperfect 
end, six lines and five lines respectively. The plane of the . 
aperture is at right angles to the central axis of the fossil. 
This species is not so much compressed latm·ally as C. jalx, 
ueither is it so rapidly taperiug, nor so much curved. 

Locality and Fonnation.-Black River limestone. Lot N. 
concession A. N epean. 

Collector .-J. Richardson. 

CYRTOCERAS FALX. 

Descrption.-Laterally compressed, section an ellipse some
what acuminated at either end ; diameters as seven to ten ; 
sides broadly couvex; dorsal and ventral aspects rnore acutely 
rounded thau the sides ; septa n1uch arched in the direction 
fr01n the ventral to the dorsal aspects; in crossing the latter 
they are strougly undulated towards the aperture; siphuucle 
small, dorsal; general curvature very slight near the oral ex
tremity, but amounting to more than two-thirds of a whorl in 
the last two inches in length of the small end. The specimens 
examined do not shew the distance of the septa. The snrface 
of the shell appears to have been striated transverJely. A 
specimen which 1neasures three inches in length along the out
side curve taper' from ten lines to three in the dorso-ventral 
diarneter, and from seven and one-third to two and one-third 
lines in the lateral cliamcters. 

Fragments of this species cannot be well distingnished from 
those of C. sùnplc,r:, unless by attention to the tonn of the 
section, which in this species is about equally uarrowed at 
either end, while in C. simple:c it is 1nore rounded on the ven
tral than ou the dor 'al aspect. 

Locality and Formation.-Biack River and base of Trenton. 
Pauquette's Rapids, River Ottawa. 

Collcctor.-Sir W. E. Logan . 

• CYRTOCERAS REGULARE. 

Description.-Section circular, curvature half-a-whorl; the 
oral one inch and a-h{ f of the length, lying in the circumfer-
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ence of a cil·cle, of which the radius is one inch three lines in 
the specimens examineù ; thence curving more rapidly to the 
apex, which is approximateù to within half-an-inch of the 
aperture in specimens with an outside length of three inches ; 
depth of external chmnber equal to the ùiameter of the aper
ture; tube regularly tapering at the rate of one line and a-half 
to the inch ; iphuncle small, dor al, dilated between the 
septa, which are very slightly concave and one line distant 
fro1n each other where seen near the large extremity; the 
urfaee appears to be smooth. 

The largest specimens seen are tinee inches in length and 
seven liues in diameter at the aperture ; depth of chamber of 
habitation eight linos on the dor al margin and six and a-half 
on the ventral; the plane of the aperture is oblique to the axis 
of the shell, the ventral mm·gin being mo t approximateù to 
the apex. 

The proportions of this species are almost identical with 
those of Cyrtolitesfilosum, (Hall, Pal. N. Y., vol. 1, page 190. plate 
41, fig. 38,) exceptas to the length. The specimens fr01n Pau
quette's Rapids appcar to be full grown, and yet the largest is 
only about three inches long, while the specimen of Cyrtolites 

jilmmm fignred by Professor Hall is ful1y four inches. At 
pre eut I think these two species distinct, ours beiug smallcr, 
auü having a smooth surface. 

Locality and Fonnation.-B1ack River and base of Trenton. 
Pauquctte's Rapids. 

Ccltcctors.-Sir vV. E. Logan, J. Richardson, E. Billings. 

ÜYRTOCERAS Sh'UATU:JI. 

Dcscription.-Compressed lateraHy, section elliptical, diame
tcrR as eleven to nine, tapcring at the rate of about two lines 
and a-half to the inch; surface annulated with apparently 
sharp riùges one-thinl of a line wide at base, and separated by 
shallow regularly concave spaces one lino in 'viJth, which in 
crw ing the dorsal aspect make a strong unJulation or sinus 
to·wan1s the apex; curvature, amounting to half-a-whorl or 
more, lying in the circumference of a circle, \vith a raùius of 
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one and a-half inches for two inches from the aperture, thence 
more rapid. 

The specimen exan1ined bas a dorso-ventral diameter of one 
inch at the aperture, and a lateral diameter of nine lines and 
three-quarters ; the length of the dorsal margin is three inches, 
and in that distance it ta pers to the diameter of from six to five 
lines. Neither the septa nor the siphuncle is visible. In 
sorne respects this species resembles Cyrtoceras annulatwn, (Hall, 
Pal. N. Y., vol. 1, page 194, plate 41, fig. 485,) but in that 
species the section is ciTcular, and the rate of tapering is not 
so great as in this, while the specimens figured on the plate 
cited are more sharply curved. 

Locality and Formation.-Black River limestone. La Petite 
Chaudière. 

Collector.-E. Billings. 

Genus ÛRTIIOCERAS. 

ÛRTIIOCERA.S ANTICOSTENSE. 

Descrption.-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 towarcls 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. 

In one fragment deprived of the shell, the character of the 
surface appears to have been impressed upon the cast of the 
interi01·, and if this supposition be correct, then the exterior of 
the shell was ornamented by sharp longitudinal raised lines, 
about two in one line, with finer ones between. 
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This fine species is most closely allied to O. tenuifilum (Hall) 
of the Black River limestone, but differs in being much flatter 
upon the dorsal sicle, and in not so rapidly expanding near the 
aperture ; the undulations of the septa also are more pro
nounced, the striation of the surface apparently stronger, and 
the wh~le proportions more slender. It appears to have grown 
to the length of two feet and a half. 

Locality and Formation.-Lower Silurian. Charleton Point, 
Anticosti. 

Collector.-J. Richardson. 

ÛRTHOCERAS :FORl\IOSU:\f. 

Description.-Section circular, tapering at the rate of one 
liue and a-half to the inch ; siphuncle one-third the diameter 
from the mm·gin, small in its passage through the septa, and 
dilated in the chambers ; septa much arched from the ventral 
to the dorsal mm·gin, 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 dor
sal and ventral mm·gins; this curvature is also greater on the 
ventral than on the dorsal mm·gin, 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 
striated longitudinally by fine sharp pm·allel raised lines, about 
six or eight in one liue. 

In one specimen two inches and a-half in length, one inch in 
cliameter at the large, aud niue lines at the small end, the clis
tance of the septa from each other avemges 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 ave
rage, 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, 
w here the diameter is sixteen lines. 

The dilatations of the iphuncle constitute small compressed 
nummuloid beads three lines in diameter. 
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Locality and Fonnation.-Lowcr Silurian. English Head~ 
Anticosti. 

CollectoT.-J. Richardson. 

ÛRTHOCERAS XIPIIIAS. 

Dt>scTiption.-Very mu ch comprcssed, two-edged ; latem 1 
diamcter greater than the dorso-ventral, in the proportion of 
fourtcen to six; ventral aspect slightly convex, nearly flat; 
dorsal broadly rounded, but somewhat angular along the cen
tralline; sides reprcsented by two obtuse edges; siphon small, 
1narginal, lying along the central axis of the ventral aspect ; 
septa much arched, and distant a little more than two lines 
from each other, where the lateral diameter is one inch and a 
quarter; the edges or lateral margius taper or incline towards 
each other at the rate of about two lines to the inch. the dor
sal and ventral sides at one-half that rate ; the septa, in a frag
ment one inch fivc lines in width, are so arched that they form 
an arc of a circle, of which the radius is niue lines nearly. 

The specimens are imperfect an~ do not exhibit the charac
ter of the surface. In 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 Fonnation.-Lower Silurian. Cliffs east of 
English Head, Anticosti. 

Collector.-J. Richardson. Trenton limestone, City of Ot
tawa, A. :Murray. 

Note.-This species has not the double curvature of the 
septa of GonioceTas. 

ÛRTHOCERAS 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 



319 

the aperture on the ventral side; surface longitndinally stri
ated with extremely minute lines, about twelve in one line; 
girt with stroug annulations, with acutely rounded edges, 
two lines (1i13tant at a diameter of seven lines, one line dü~tant 
at a diameter of four lines and a-half; the intervenin(l" 
annular sulci are regu1ar1y concave from the edge of one 
annulation to auother, and slightly undulated towarù-· th' 
aperture on the dorsal side. 

Formation.-Lower Silurian. 
Localùy.-English liPad, Anticosti. 
Cotlcctor.-J. Richardson. 

ÛRTIIOCERAS l\IIrTGANE~·""E. 

Dcscri:z,tion.-Cyliudrical, tapering at the rate of leRs than 
half-a-linc to the iuch; siplmucle small, one-third the diameter 
from the margin, slightly cxpanded betwccu the septa into 
slender fusiform beaùs; scpta moderatcly archcd, a little more 
than one lino distant from each other at a diameter of nine 
lines ; surface with strong rounded annulations, with concave 
annular sulci betweeu, nearly direct, but slightly undulatecl, 
ten in one inch at a diameter of nine lines. 

Differs from O. baltcatum in its more npproximate annula
tions, and more gra<lually tapering form. 

Locality and Fonnation.-Lower Silurian.-:Mingan Islands, 
near To\ver Rock, South-east side of Large Isluud, of Bayfield'.b 
Ch art. 

ÛRTIIOCERAS PERANNULATUM. 

Dcscr~Jtion.-Section circular, very widely and strongly au
nulated, tapering at the rate of a little more thun half-a-line to 
the inch. Siphuncle moderately large, centra] ; se1)ta regu
larly but not much arched, distant three 1ines from eacll other 
at a diamcter of eight lino.,, annulations vmy prominent, sharp, 
a little oblique, and four lines distant at a cliameter of one 
inch ; the intervening sulci are regularly coneave from the 
edge of one annulation to another. 
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Locality and Fonnation.-Lower Silurian. West-end, Anti
costi. 

Collector.-J. Richardson. 

ÛRTHOCERAS PROPINQUUl\f. 

Description.-Laxge, section circular, tapering at the rate of 
one line to the inch ; septa very convex, slightly undulatecl 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 exami
ned, which, however, clearly indicates an othoceratite of great 
size and length, with the septa very closely approximate in 
proportion to the diameter. The fragment is seven inches 
long, and tapers fr01n three and a-half inches to two inches 
eleven lines, and exhibits the edges of thirty-:five septa. 

Locality and Formation.-Lower Silurian. Charleton Point, 
Anticosti. 

Cotlector.-J. Richardson. 

ÛRTHOCERAS LYELLI. 

Description.-Cylindrical, smooth, section circular, tapering 
at the rate of one-third of aline to the inch ; at a diameter of 
eight lines there are twelve moderately convex septa to the 
inch, and the centre of the siphuncle is two and one-third lines 
fr01n the margin. The species is remarka ble for its cylindrical, 
straight, and very slightly tapering form. 

Locolity and .Fonnation.-Lower Silurian. Cliff East of 
Saln1on River, Anticosti. 

ColtectoT.-J. Richardson. 

ÛRTHOCERAS SEDGWICKI. 

Description.-Section circular, tapering at the rate of nearly 
two lines to the inch from a diameter of three inches. Siphun
cle large, marginal, dilated between the septa ; septa convex, 
slightly undulating towards the apex on the ventral side, dis-
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tant from each other four and a-half lines, and two and a-half 
at two inches; surface striated longitudinally. In a specimen 
'even inches long, thrce inches in diamcter at the large end, 
and one inch ten lines at the smaller extremity, the siphuncle 
i one inch in diameter where secn at the small end. The 
triation of the surface is but very obscure1y indicated in the 

specimen. This fine large specie is allied to O. tcnuijiliwn 
of the Black River lime tone, and also to O. Ant"costense, from 
hoth of which hovvever it differs in its circu1ar section and 
straight sides. 

Locality and Fonnation.-Lower Si1urian, We"t End, Anti
costi. 

Collector.-J. Richardson. 

ÛRTITOCERAS CAN ADEN SE. 

Huronia vertebralis, (Stokes). 

Description.-Extremely elongated, very gradually tapering; 
, epta distant; siphuncle large, dilated only in the upper part 
of each chamber, wherc it f01·ms a strong projecting annulation 
abrupt1y rounded on the upper side, and gradually 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. 

In consequence of the pecu1iar mode of dilatation of the 
iphuncle (the ouly part of this remarkable fossil which is well 

known,) it resembles a long, slowly-tapering, mauy-jointcd 
column, each joint having a truncated sub-pyrifonn "'hape, its 
smaller extremity fitting into the centre of the large e. ·pauded 
upper tcrmination of the next succceding segment. The in
ferior ha]f or t.wo-thü·ùs of the lcngth of each joint is either 
cylindrical, or but very gradually cxpancling upwarùs \Vith an 
inwan1 and out\vard curve, until it fiually has swollcu out to 
form the lower sloping sides of the annulation above. A spe
cimen from the north-west side of the Island of Anticosti, 
(where it is associated with fossils of Uppe1· Silurian age, many 

v 



322 

of them identical with species peculiar to the Niagara and 
Clinton groups,) consisting of six srgments, corresponding to 
six chambers of the auünal to which it belonged, is four inches 
and seven lines in length, giving niue lines and one-sixth a 
the averâge distance between the septa; the dian1eter of the 
uppennost annulation is one inch and four lines, and of the 
lowermost one inch and two lines ; the rate of tapering 
therefore of this Ortlwceras, as indicated by that of the siphun
cle was about half-a-line to the inch, and consequently the 
pm'fect individual was in ali probability six feet in length. 

The specimen is fracturecl longitudinally, so as to exhibit a 
good section through four of the segments ; it shews a small 
slightly eccentric tube one and a-half }ines in diameter, with it: 
centre filled with dark-coloured matter, apparently the same 
in composition as the rock in which the fossil bad been im
bedded, a small portion of which still adheres to olle end of the 
specimen. With the exception of the contents of this tube, the • 
whole siphuncle is composed or filled with a whitish calcare
ous spar, with however, several small druses lined with semi
transparent crystals; into these cavities small quantities of 
the dark-colored rock have also penetrated. At the upper end 
of each segment, just where the joint above appears to be in
serted, 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 Ortlwceras, with a dilated siphuncle, 
the passage from one chamber to another was smaller thau 
the main body of the tube (in this instance about fouT line 
less in diameter than the cylindrical portion, and from eight 
to ten less than that of the full y developerl annulations.) 

It can be clearly seen in this specimen that upon each of 
the inner edges of the septa there is a reniform mass, of a color 
a shade deeper than that of the general filling of the tube; 
it is placed with its constricted side against the inward 
projecting edges of the septum, and seems to curl around it 
above and below. The smne arrangement of the different 
materials in the interior of these fossils is well figured in the 
Transactions of the Geological Society, vol. 5, plate 60, Figs. 
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2, 6, 3, in illustration of ~Ir. Stokes' paper on the Ortlwccrata ; 
lthough at the time of the date of that memoir the meaning 

of these curving sbades of color was not understood. Since, 
however, the publication of ~I. Barrande's investigations upon 
the subject, * they have become perfectly intelligible, an<l 
enable us to decide from the internai structure alone of thi 
fossil, that it is really, the siphuncle of an Ortlwceras, only 
differing from an ordinary fonn by the circumstance if .tt~ 
ucing dilated in the upper part if each clwmbc?·, so a to produce 
a series of top-shaped joints, instead of the row of spherical or 
nummu1oiù joints usually to be seen in the figures of ùifferent 
specie:s of Ormoccras described in various works. This mode 
of dilatation in the iphuncle of an Ortlwcc1·as, so far from being 
of o-cueric importance, is not ahvay of specifie value, becau, e 
there are specimens in the collection of the Survey which 
€xhibit both turbiuate and nummuloid joints in the same 
inùiviàual. While upon this snbject, I beg to give the 
fo1lowing compilation of the history of the genus Huronia. 

This ge nus was first dêscribed in a paper entitled " Note · 
on the Geology aud Geography of Lake Huron," read 
before the Geological Society, in 1823, by Dr. Bigsby, who 
had then tecently returned fron1 his travels in North America. 
His memoir is full of interesting information, and the palœonto
logical portion of it 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 de>:
cribes the species in question, but under the impression that 
the pecimens examined by him were cm-als. 

"The corals of the species represented in plate 28, fig. 21 have in their genera.! 
appearance a considerable rescmblance to vertebrre; they are columns taperiug 
from the top, composed of similarly formed joints, which diminish downwards 
-both in length and breadtb, though not in regular graduation. The length of 
each joint in this species is about one inch, and the bread th exceeds the length ; 
the transverse section is circular. The lower or middle part of each joint Ï'-' 

cylindrical, or slightly conical ; the upper part swells out and is inflectcd 

• See a paper by M. Barrande in the Bulletin of the Geological Society of 
France, dateù 23rd April, 18557 and entitled "Remplissage organique du siplton 
dans certaines cephalapodes paléozoïques." 
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inwards at the top, so as to meet entirely the base of the joint next abave it. 
The dilated partis in different species in very variable proportion to the rest of 
the joint; the lower part of one joint is inserted to sorne little depth into the 
upper part of the next beneath it, so as to attach the joints firmly to one 
another. The ext~rnal surface is covered over with a thin smooth coat, but 
this is rarely preservcd, and then only in small po1·tions ; the surface is usually 
without this coat, and is then longitudinally striatcd. 

"When the joint is most dilated a thin horizontal septum, formed by the 
abrupt inflexion inwards, anù coalescence of the upper and lower parts of the 
outer coat, passes trnn verscly across the joint, as is seen in two of the joints 
in fig. 2.n (Transactions of the Geological Society, N. S., vol. 1, page 202, Plate 
28, fig. 2.) 

The thin horizontal septun1 mentioned in the above extract 
as occurring where the joint is most dilated, is well shewu in 
all the joints of our specimen, and is without doubt the remains 
of the ordinal'] septum of an Ortlwceras. It does not extend 
through the siphuncle, but only penetrates inward about two 
lines, curving downwards as previously stated. 

He proceeds to describe five species under the names of 
Huronia Bigsbii, H. vertebralis, 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 
Ortlwceras Canadense, as it is now proposed to cali it. 

As I understand him the specimens were from the quartzose 
limestone at Collier's Harbour, from the west end of the 
Great Manitoulin, and also from Drummond Island. 

Afterwards, in a paper entitled "On sorne species of 
Ortlwcerata," read June 6th, 1837, and published in the third 
volume of the Transactions, 1\Ir. Stokes announces his convic
tion that the Huroniœ previously described were the siphun
cles of Orthocm·atites. He had in the interim examined 
numerous specimens of other species of undoubted Orthocera
tites, 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 generic name. The 
idea therefore of their being at least related to this family of 
the Cephalopoda is not new, but was long sin ce seriously 
entertained by the first geologist who studied them atten
tively. 
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In the excel1ent little "}fanual of the ~Iollùsca," by S. P. 
Woodward, published in Weale's scientific series in 1851, part 
1, page 89, there are two figures of Huronia with the follow
ing remarks : 

"Numerous examples of this curious fossil were collected by Dr. Bigsby (in 
1822) and by the officers of the regiments formerly on Drummond Island. 
Specimens bave also been brought llome by the officers of many of the Arctic 
expeditions. But witb the exception of one formerly in the possession of Lient. 
Gibson (G8) and another in the cabinet of Mr. Stokes, the siphuncle only is pre
serveù, and not a trace remains of septa or shell wall. Sorne of tbose seen by 
Dr. Bigsby in the limestone cliffs were six feet long." 

Mr. \Voodwanl's figure a consists of four joints of the siphon, 
with the corresponding epta, and he states in a note that it was 
made from a pecimen presented to the British :Museum by Dr. 
Big..,hy. "The septa were added," he say , "from Dr. Bigsby's 
drawing; they were only indicated in the specimen by color
less lines on the brown llmestone." His figure b represents 
two joints, beneath each of which are curved lines indicating 
the existence in that specimen of the reniform patelles of co lor 
seen in our specimen, and which are simply transverse sections 
of the soli cl rings of animal secretion formed around the inside 
of the siphuncle upon the edges of the septa, and called by 
M. Barrande "anneaux obstructeurs." 

If then, in view of the above f::wts and opinions which I 
ha.ve thought proper to give tLt sorne length, because they tend 
to snpport the disposition here ma(le of these remarkab1e fos-
il~, the Hnronim are really the remains of chambered cephalo

pod8 belonging to the fiunily of the Orthocerata, another 
question 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 ali provided 
with a cylindrical non-inflatBd siphuncle either central or ~ur
central, and that siuce the cliscovery of the Lake Huron fossils 
those \vith siphons swollen between the epta have been 
usually rcferred to the gcnus Ormoceras, a name suggested by 
the bead-like form of this organ. 
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Sorne of the species have also been thought to be sufficient
ly distinct to constitute other generic groups and bence the 
names Actinoce1·as, Conotubularia, Orthoceratites cochleati, 4z:. 
But at present there appears to be a disposition among 
n1any palreontologists to allow these subdivisions to drop out 
of use, and to re fer nearl y all the species to the old genus 
Orthoceras. Thus M. Ban·ande, after examining nearly 300 
pecies of palreozoic cephalopoda, has announced his intention 

to keep together, under the name Orthoceras, all the straight 
fonns, whatever position the siphuncle may take, "and no matter 
tvhetlzer it be cylindrical or swollen bctu;een the septa."* 

The specimens in the collections of the Geological 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 fusi
form, globular, oblate, spht'roidal, nummuloid, turbinate, or 
1nore swollen at one side of the chamber than at the other. 
Sorne of these fonns are also apparent in two other genera. 
Thus in Gyroceras magnificwn the siphon between the septa is 
dilated into a series of fusiform beads ; in Cyrtoceras rcgïdare 
the expansions are globular but scm·cely two-thirds of a line 
in diameter; i.u CyrtoccTas subturbinatum globnlar, four lincs in 
diameter, and exhib.iting raùiatiug lamellm; while in one frag
l11ent of a specic of Cyrtoceras, not described, it is expanded in 
the upper part of the cham ber, and tapering below exhibits 
a form very like Iluronia. 

These specimens shew that it is ab.-;olutely impossible to draw 
aline betwcen those species which shoulJ. be referred to Ormo
ceraH (provicletl that genus be retained) and those \vhieh be long 
clearly to Ortlwceras proper. It is equnlly difficult to sepa
rate Huronia fi·om Onnoccras. In thr best-known species of 
this la.tter gem1s O. tenuifilum, Hall, good specimens show that 
the siphunclc Ï.' constructed on preciscly the same plan as 
Hurouia, with this diflerence only, that the inflation occurs in 

* Sce a papcr in the Quarterly J onrnal of the Geological Society of Londonr 
Vol. 10, page 6 of the" Translations and Notice ," entitled "On the Silurian 
Crustacea7 Pteropoda, and Cephalopoda of Bohemia " By JJI. J. Ban·ande. 
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the lower part of the chamber. One beautiful example from 
the township of Fitzroy is completely silicified. It was origi
nally imbedded in limestone, and thus by treatment with 
hJ drochloric acid it became possible to rem ove complete] y 
the calcareous matter, leaving eight segments of the siphuncle 
perfect, and the corresponùing 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 betvveen the 
,_epta is pretty uniformly five lines, agreeing in this respect 
with fig. 2, plate 17, Pal. N. Y., Vol. 1, which Profes.wr 
Hall Tefers to the variety O. distans. The septa appear to 
spriug from the edges of the annulations of the siphon, but in 
one instance there i some evidence of an origin in the con-
triction belo\v. The greatest expansion of the s-vvollcn por

tion of the siphuncle is just withü1 the concavity of the septum, 
as exprcssed by Professor Hall, and on its upper side it first 
slopes with a ronnded outline, and then enùs suddenly with a 
perpenùicular contraction to the small cylindrical portion, 
which is continued about one and a-half'line. , and theu gradu
ally expands to fonu the next inflation abovo. W cre all traees 
of septa and shell removed, this siphuncle would at once be 
called a Huronia. In another more slender specimen, also 
. ilicified, and preparecl by the l'lame process, the septa are only 
a bout three lines distant, and y et the Hnronia form of the 
siphuncle is very perfectly exhibited, and moreover the septa 
scem to originate from the lower part of the constricted por
tion, immeùiately in contact with the ba,~e of the projecting 
'houlder-like upper mm·gin of the next expansion bclow; they 
seem to be funnel-shaped and to contain the siphuncle, only 
branching a\vay from it from the circumference of the annula
tions on the lower side. If this be the true interpretation of 
tho appearances presented by these specimens, theu the points 
of the insertion of the eclo·es of the septa into the siplnmcle, 
or rather of their attachment to it iu these species, are the 
'ame a ' in Haronia. 

In the next species to be described, O. pr:rsiphonatum, the 
siphnncle is on one side a pcrfect Hurouia iu appearance. 
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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 lm· ger 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 Hw··onia verte
brfllis, that is to say, "the thin horizontal septa" first observed 
by 1\tir. Stokes. J udging 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 interi01· 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 eùge~ 
of the annulation, a in O. tenuijilum, 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 1nore or less distinctly in almost every section of the 
siphuncle of O. tenuijilam. 

It appears to me therefore that th esc se veral species only 
differ from each other specifically in the form and position of 
the inflated portions of their siphuncles, and that ali the species 
of Huronia should be referred to the genus Ormoceras, provided 
that genus be retained ; but if it be suppressed, that they should 
then be classified in the old genus Orthoceras. In removing 
this species toits new place it would be desirable to retain for 
it one of the original , pecific names, and I would call it 
Ortlwceras vertebralis, were it not that there are alreacly 
severa! species of that name. There is also one O. Bigsbyi. 
As it was first discovered in Canada, and as it has al ways been 
associated with the geology of Canada, I beg therefore to 
propose for it the name of O. Canadcnse 

Locality and Fonnation.-1Hidù.1e Silurian, South-west Point 
of the Island of Anticosti. · 

Collecta r .-J. Richardson. 
It occtus also in the same geological position on the Great 

Manitoulin and Drummond Islands, Lake Huron. 
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ÛRTIIOCERAS PERSIPHONA1U)[. 

D, scription.-Elongate, large; siphon of great size, marginal; 
strougly annulated in the upper-half or two-thirds of each 
chamber, and cylindrical or but gradually expanùcd in the 
low<>r third; septa very thin and convex, distant six and a-half 
lines ou an average when the siphuncle bas a diameter of one 
inch and a-half. 

The annulations of the siphuncle are in the two specimens 
examined, a little oblique, the ventral mm·giu being nearest the 
apertnre ; a fragment of a siphuncle six inches anù 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. 

'rhis 8pecies di:ffers from O. Cwuulcnse only in its more 
approximnte septa, and appears to have been like that, an 
extremely long, tapering form, with very thin, fragile, extenor 
shell anù septa. 

Locality and Formation.-Middle ·silurian. Cormorant Point, 
Antico~ti. 

CollcctoT.-J. Richardson. 

ÛRTIIOCEHAS CORNUUl\1. 

Description.-Sec6on circular, tapering at the rate of one and 
a-half lines to the inch, from a diameter of two inches and four 
line ; siphuucle small, cccentric, one-fourth of the diameter 
from the mm·gin ; septa couvcx, from four to six lines distant. 
The ouly ~pecimen sccn is slightly bent, and has the siphuncle 
approximatcd to the side of curvature. 

The specimen is ten iuches in length and two inches in 
diameter at the large:-;t end. A portion of the chamber of 
habitation remains, and sorne of the septa at its base are much 
less di~tant than elsewhere. Thus the first and second are 
distant two-thirùs 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. 
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The specimen resembles O. subaTcuatum (Hall), but no traces 
of the annulations occuring on that species have been observed 
in this. 

Locality and FoTmation.-Lower Silurian, apparently at the 
base of the Trenton limestone. Tower Cliff, S.E. point of 
Largt Island, Bayfield's Chart, J\Iingan Island. 

CollectoT.-J. Richardson. 

ÛRTHOCERAS BUCKLANDII. 

DescTiption.-Section circular, tapering at the rate of one 
line to the inch ; siphuncle sma1l, eccentric, dilated behveen 
the septa into globular, bead-like expansions, two lines in 
diameter; septa moderately convex, two lines distant at a 
dimneter of one inch and two lines; where the fossil is four
teen lines in diameter the siphuncle is four lines from the 
mar gin. 

A specimen with a diameter of twenty-two lines, has the cen
tre of the siphuncle distant from the margin about seven lines. 

Locality and Formation.-Upper Sil urian. Beach west of 
South-west Point, Anticosti. 

Collector.-J. Richardson. 

ÛRTHOCERAS "1\IAGNI-SULCATU~l. 

DescTiption.-Tapering at the rate of two lin es to the inch; 
septa convex, exceedingly oblique, distant oue line upou an 
average, at a diameter of one inch four lines; surface sulcated 
longitudinally by about fourteen shallow concave furrows, 
vvhich, at the dia1neter mentioned, have a width of four lines 
each. 

The specimen is a fragment one inch and a-half in length, 
exhibiting only the ab ove characters. The great width of the 
longitudinal furrows is a most marked character, and will be 
sufficient to render very small fragments of this fossil instantly 
recognizable. 

Locality and FoTmation.-Lower Silurian, Charleton Point. 
Collectm·.-J. Richardson, Anticosti. 
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ÛRTIIOCERAS ALLUl\IETTENSE. 

Description.-Section nearly circular, tapeTing at the rate of 
one line and a-half to the inch; siphuncle eccentric, dilated 
hetween the sep ta to the width of four lin es and a-half; sep ta 
very convex, from two to t\vo liues and a-half distant; surface 
apparently smooth. 

The inn er mar gins of the dilatations of the siphuncle are near
at the centre of the fo.sil, and are oblique; the outer mar
gin are 1nost approximate to the aperture. \Vhen separated, 
the siphon resembles O. peTSzjJlwnatum in consistiug of a series 
of flattened dises with rounded edgrs, but it is not more 
than one-fifth the diametcr of that specie". It is also less than 
the same organ in O. tenuijilum; in a pecimen of this last 
named species: at a diameter of one inch, even the constricted 
portion of the siphon is nine linos, while in O. Allumettcnse the 
annulations have only a breadth of from four to five lines. 

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 town;:;hips of Fitzroy, Hull 
and Huntley, associated with Bird's-eye, Black River and 
Trent on limestone fossils. 

The specifie name is deriYed from the Ile des Allumettes, as 
it is in the limestone at the lower end of this i~land that speci
mens of this species have been obtained in the greatest 
perfection. 

Formation.-Lo\ver Silurian, Bird's-cye, Black River, and 
Trenton. Localities as above. 

Collectors.-Sir W. E. Logan, J. Richardson, E. Billings. 

ÛRTIIOCERA OTTA W AENSE. 

Dr:scTiption.-Section circulnr, tapering at the rate of about 
Olle line to the inch, from a diameter of seven lines ; siphuncle 
small, nearly central, slightly dilated; septa at the diameter 
of , even 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 mm·gin most approximate to the aperture. 
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The siphon appears to be more eccentric towards 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 1·esembles O. recticameratwn (Hall), 
but differs in its regulaTly convex a.nd distant septa. In the 
figure of that species, Pal. N. Y., vol. 1, plate 2, figuTe 4, at a 
diameter of seven lines theTe are nine septa to the inch, and 
they are describcd by Prof essor Hall, as not curved, but pa ·s
ing obliquely in a line from the inside of the shell to the 
siphuncle, or vice versa. In one specimen at the same dia
meter there are scm·cely six chan1bers to the inch, and the 
septa have a weil rounded convexity of more thau one line in 
height. 

The specimen from which the above description bas been 
drawn was collected at La Petite Chaudière Rapids, on the 
River Ottawa, where it occurs a8sociated with numerons species 
of fossils of the Black River and Trenton limestones ; but in the 
vicinity of the Union Bridge, two miles further clown the river, 
numerous fragments occlu in the central part of the Trenton, 
which have the same proportions, and appear to n1e to be the 
same species. In this latter locality they are replaced and 
often filled by crystalline dolomite weathering of a light red 
color. The specimens are usually from four to five inches in 
length, rarely more than six inches, and almost always consist 
of the smaller extremity of the fosRil. 

ÛRTHOCERAS l\IURRA YI. 

DescT~Jtion.-Section sub-elliptical or obscurely triangular, 
tapering at the rate of one line and a-third to the inch, 
from a lateral diamcter 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 dia1neter greater than the dorso-ventral in the 
proportion of about el even to thirteen; siphuncle cylindrical, 
one-sixth of the grea test diameter of the fossil, situated near the 
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ventral mm·gin. The septa on the ventral side make a strong 
cnrve towards the apex ; they are distant from one-seventh to 
onc-tenth of an inch. In a specimen three and a-half inches 
in length and thirteen lines wide at the largest end, in the 
fir"t inch of the smaller extrcmity there are not qujte seven 
~ epta ; in the next inch the sa me number, in the thü·d uine, 
and in the half-inch five. Another specimen shews ten septa 
to one inch, at a diamcter of thirteen an·d a-half lines, and 
in a third there are nine at a diameter of one inch ; they 
are moderately convex. An artificial section through five 
of the chambers shews that the siphuncle is cylindrical, and 
that the septa, at the point of their contact with, it are 
bent suddenly towards the apex; the surface, which is not 
\vell shewu, appear srnooth. The species is named after 
Alexander :Murray, E._,q., Assistant Provincial Geologist, who 
di covered it. 

Localitics and Fonnation.-Trenton limestones, north and 
east sides of St. J oseph's I sland, Lake Huron. 

Collector.-A. 1\Iunay. 

ÛRTIIOCERAS IIASTATU1f. 

Dcscnption.-Shaped like a Thcca, two-edged; ventral side 
hroad and almost fiat, slightly convex; dorsal aspect most con
vex along the centre, thence sloping to the sides, which are 
perpendicular to the ventral aspect, and nearly flat in the lm·ger 
portion of the shell. The section is thus a low, broaù-based 
triangle, with the angle at each end of the ba e truncated, 
and vvith the apical angle roundcd. - At a lateral diameter of 
cleven lines the height or dorso-ventral diameter is six lines; 
the rate of tapering is about four lines to the inch, measnring 
the inclilmtion of the siùes ; the ventral and dorsal a~pects 
approach each other at the rate of two lin es and a-third to the 
inch; siphuncle small, close to the centre of the ventral mar
n-in; the septa are curved in a circle of which the radius is 
about half-an-iuch, their di. tance from each other has not 
been ati. factorily ascertained; near the apex the sides consist 
of two rounded edges, but in the direction of the aperture 
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these bec01ne more and more broadly truncated, until at a 
diameter of eleven lines they have a perpendicular width of 
about two lines. The surface is coarsely striated transvm·-·ely, 
and at the dorsal ri<lge, the striœ appear to 1nake a bend to
war<ls the a pm-ture. 

Locality and Formation.-Black River, and Trenton lime
stone, Pauquette's Rapids, Ottawa City. 

Collectors.-Sir \V. E. Logan and E. Billings. 
This species tapers n1ore rapidly than O. xiphias, and 

judgmg from the size of one fragment 1nust have attained li 

length of six inches. 

ÜRTHOCERAS ROTULATU.JI. 

Description.-Septa very convex, four liues distant at a din
meter of one inch eleven lines ; siphnncle large, dilatecl br
tween the septa, constituting an ohliquely nummuloid cyliwlcr 
fourtcen lines in diameter, where the diameter of the pm-fect 
fossil was two inches, and situated within three lines of the 
ventral 1nargin. The annulations have an obliquity of about 
200 to the longitudinal axis, and they are evenly convex from 
one septum to another. 

A silicified specimen frmn which all the calcareous 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 ad vance of 
the centre on the ventral side, where also they have the great
est 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 macle 
the least progress at the time of the ùeath of the animal. The 
acid has also removed from the interim· all the limestonc, 
leaving the 1nside of the nngs e,'posed. They are transver"e· 
ly wrinkled or deeply striated in the general direction of the 
length. 11he diameter of the internal tubular cavity of the 
siphuncle is in this specimen six lines at the extremity, but it 
contracts to about two lines after penetrating three inche. 
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(the length of the fragment), and it then contains a second 
mali tube one line in diameter. Another specimen, two 

inchcs and a-qnarter in length, is fourtecn lines in diameter, 
and thore is a portion of the external shell till attached to it, 
the convexity of \vhic.h \Yhen extendeù into a complete circle, 
sho\v~ the ùiameter of the perfect animal to have been at thi 
place two inches ne< rly. It also exhibits the strong transverse 
plicatious on the intcrior of the rings of obstruction, and shows 
that these were thickest on the ventral side. The lines of con
tact of the rings in this specimen are visible on the outer mar
gins of the annulations of the siphunc]e, as in the last, but 
appear to be nearly central aU around ; the small internai tube 
cnnuot he detected. This species differs from O. persiplwnatwn 
in the much more approximate septa, and in the uniform dila
tation of the siphuncle, which in that is only expanded in 
the npper part of the cham ber, while in this the margins of the 
'egments arc regnlarly rounded from one septum to another. 

Locality and Fonnation.-U ppcr Silurian, Niagara Group, 
Head of Lake Tamiscamangue, 

Colloctor.-Sir "\V. E. Logan. 

ÛRTIIOCERAS PYTHON • 

. Description.-Large, elongated, gradually tapering ; septa 
very convex, distant one inch or a little more at the oral ex
tremity, thence becoming more approximatc, until at the apex 
they arP scm·cely half-an-inch apart; the siphuncle is large and 
dilate<l between the epta into a series of sub-globular or oval 
expansions, decrea iug in size from the aperture towards the 
apex; these are slightly more inflated in the upper than in the 
lovver half. ' At the apex in one specimen, the most perfcct 
scen, whcre the septa are five lines distant, the diameter of the 
last head of the siphunclo is four lines, and of the twenty
scventh from the apex el even lin es, the length being one inch; 
the paRRage through the septa is small. The separated 
iphuncle of this specie is a fo sil of a very remarkable ap

pearance, resembling a row of small cggs placed end to end, 
the size gradually dimini bing from the diameter of one inch 
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to that of three or four lines. It is one of these species which 
will probably not often be found with the septa and external 
shell preserved, as these portions of the structure appear to 
have been of a thin and perishable nature, while the siphuncle 
with the exception of a small central channel, was comp1etely 
solidified by the calcareous secretion of the animal during life, 
and thus will perhaps be more frequently discovcred well 
preserved. 

The finest specimen known is a siphon eighteen inches in 
length, consisting of twenty-seven joints, correspouding to 
twenty-seven chmnbers, collected by Mr. P. A. :1\fcArtlmr in 
the Trenton limestone at the City of Ottawa. In this specimen 
there are no traces of septa or external shell. This, and Reverai 
other fragments from the smne locality, are now in the collec
tion of the Geological Survey. 

Another speciinen of six segments, with a portion of the 
shell and traces of septa, was found by myself at the Côte des 
Neiges, Montreal, last summer. An artificial section shews 
the internai channel or tube, and also that the amount of 
secretion was greatest on one sidc, probably the ventral side. 

Since the above was written, Professor Dawson, Principal of 
McGill College, :Montreal, has given me the opportunity of 
examining another specimen in his collection; it consists of a 
fragment exhibiting on one side eleven of the expansions of the 
siphuncle, with traces of the septa upon the other. The speci
men, although crushed, proves the siphuncle to be considcrably 
excentric, and that the rate of tapering is almost one line to 
the inch. The eleven joints occupy a length of six and one
fourth inches, and they appear to belong to the terminal half 
of an individual of medium size. The memorandum arcom
panying the fossil when sent to :M:cGill College, states that it 
was "Found in limestone rock, near the surface in the 14th 
concession of the Indian Lands, Kenyon. The surrouuding 
country has abundance of limestone with the remains of fiRh or 
reptiles, tbickly interspersed with granite boulders; the land 
has a great deal of sea-shell in it." 
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ÛRTHOCERAS DECRESCENS. 

Dcscn]1tion.-Shell annulated, with sub-acntely rouucled and 
slightly undulating ridges, which are two lincs distant at a 
diamcter of fourtecn lincs, somewhat more approximate to
\vards the apex ; intervening spaces rcgularly concave aud 
lwlf-a-liue Ü1 depth. Section circular, tapcring at the rate of 
two linc~ to the inch ; Riphuncle small, excentric, about one
sixtll of the diameter from the centre; scpta concave, slightly 
obli<1nc, their ventral margins nearest the aperture, distant 
two lincs at a diameter of eleven hnes. 

Diflers fr0111 all other described annulated spccies of the 
Si1uriau limestone of An1erica in its more rapid rate of taper
Îllg. 

Lncality and Fonnation.-Black River limestone. La P tite 
Clwndière Rapids, Ottawa River. East side St. J oseph's Island. 
A. \V. Smith's farm, Côte de la Visitation, Island of l\fontreal. 

Collectors.-E. Billings and J. Richardson. 

ÛRTIIOCERAS VULGATUU. 

Dcscription.-Scction circular or very s1ightly oval, tapering 
at the rate of one line and a-half to the inch; siphuncle ncarly 
central, small; septa concave, distant from each other from two 
to two and a-half lines. A fragment two inches and a-half in 
le11gth, fourteen lines in diameter at the large end, and ten and 
a-llalf at the sma1ler, has twclve chambers. A second specimen 
fourteen lines in diameter, has five chambers in a length of ten 
liucs and a-half. A third, at a diameter of nine lin es, has four 
cham ber in a length of eight ]ines. 

Locality and Formation.-Trenton limestone, Ottawa. 
Collector.-E. Billings. 

ÛRTIIOCERAS HURONENSE. 

Description.-About six inch es long; section circular; taper 
ing at the rate of two lines to the inch; septa moderately 
convex, two lines distant at a diameter of eight lines, one line 

w 
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distant at a ù.inmetcr of four lines; Riphuu ·le sma11, central ; 
depth of chamber of habitation one inch and a-half, slightly 
contracteù. towards the aperture, and she\ving upon the cafo::t 
<Ln iuternal thickencc1 ring half-an-inch wide. The surf~H· , 
appears to have bc~m r-;ulcateù. with shallow longitudinal 
furrows, one line in width, which have left their impression 
on the ca"t; this appearance, howcver, may he deecptin:>, 
Resemb]cs O. Ottawacnse, but has a more decitlcdly central 
siphuncle, whilc the septa are not so convex. 

Locality and Fur.natiu11.-Trenton limcstone, cast siclc of St. 
J oseph's Island. 

CollcctoT.-A. :Murray, Esq. 

Sub-Iùngdom, ARTIUULATA; Glass, CR ·sTACEA; 

Order, ExTO:\IOSTRACA. 

Gcnus DROXTEUS, (Goldfuss.) 

BROXTEUS TXNATUS. 

Dcscri] tion.-Oblong-ovate, or broadly-ovatc, including the 
spiut.s; 1ength two inches, width of thorax about one inch; 
\Vi<lth across the head behind the eyes one inch and a-half. 
IIeacl a perfect cresceut, the posterior angles being produced 
backwanls in broad flat spines, which terminate with sharp 
points almost as far back as the angles of the pygi<limu. Gia
bella between the eyes, about two-thirds the wiù.th of the a:is 
of the thorax; front of the glabella one and a-half' tiü.e." the 
-vvidth of the axis of the thorax; the sitlPs regularly cnrved, 
the neck-furrow moderately deep, rounù.ed at the bottom and 
extenùing quite across. Immcdiatcly aboye the neck-fnrrow 
the glabella is sud<lenly but not much elevated, aud continue~ 
at nearly the same level along the centre, nntil within one
fifth of its lengt h of the front , and then descends with a some
what sudden rounàed slope to the margin. The tnmsvcn;e 
furrows of the glabella are rcprescnte1l on each sidc by threc 
barely perceptible indentation , the iirst two a little 111 

advance of a line drawn acros the front part of the eycs, 
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the second nearly on this line, and the third about as far 
behind as the first are before the line. The eyes are t\vo lines 
in length, more than semi-circular, and one line at their base 
from the posterior margin; they are separated from the 
glabella by a rather wicle deep furrow, which is angular at 
the bottom. The distance from the eyes to the outer margin 
of the head is about equal to the wiüth of the glabella in its 
most narrow part. The thorax is \vell trilobed, the axis 
elevated, depressed-cylindrical, one-fourth wider than the gla
bella between the eyes, a little broader in the middle than at 
the ends, and in perfect specimens somewhat narrower than 
the si de lobes. 

This however is owing to the greater convexity of the axis, 
for in specimens pre. sed quite fiat the axis is as wide as the 
pleurœ are long. 

All the annulations are smooth, slight1y rounded, and ter
minute in sharp falcate points turned backwards. 

The axis of the pygidium is semi-oval or sub-triangular, 
partly terminated at rather more than one-fourth the length 
from the thorax, and below that point continuecl in a low 
rounded ridge, which becomes gradually broader and less 
promi.nent until it reaches the margi.n. There are six shallo''' 
lateral furrows on each side; the first runs nearly parallel with 
the upper edge of the pygidjum, and at a distance therefrom 
of a little n1ore than the width of the articulations of the thorax, 
until it has proceeded ha]f-way to the margin; it then runs 
backward and soon becomes obsolete. The second originates 
nearly in the same point with the first, but curves backward 
more direct]y. The other four are nearly straight, and at 
equal distances from cach other, but all disappear on their 
approach to the margin. 

In a specimen one inch el even and a-half lin es in length, 
the head occupies six and a-half lines, the thorax six lincs, and 
the pygidium eleven lines; width of glabella between the 
eyes three and a-half lin es, of front of glabella seven lines; 
centre of axis of thorax four and a-half lines; of the spin es in 
the line of the posterior margin of head f01_1.r lines, and of the 
pygidium at its upper margin fifteen lines. The specimen is 
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pressed nearly flat, consequently sorne of the transverse mea
surements are exaggerated. 

The most striking character presented by this species is the 
remarkable crescent-shape of its head. The form to which 
appears to be most nearly allied in this respect is B. Partschi, 
(Barrande, Systême SiluTian du centre de la Bohême, vol. 1, plate 
46, fig. 19.) In that species the spines extend backwards to 
the points of the third pl eurre, in ours to the points of the nin th. 

Locality and Formation.-Not uncommon in the central part 
of the Trenton limestone, at the City of Ottawa. 

Collector.-E. Billings. 

Genus TRIARTHRUS, (Greene.) 

TRIARTHRUS SPINOSUS. 

Description.-This interesting little trilobite is principally 
distinguished from T. Reckii by its spines. One of tbese springs 
from the centre of the neck-segment and extends backwards 
to the third or fourth segment of the body; a second proceeds 
fr01n the centre of the eighth segment of the axis of the thorax, 
and projects back beyond the apex of the pygidium. Two 
others from the posterior angles of the head extend as far as 
the points of the seventh or eighth pair of pleurœ. 

The spines are all slender, apparently cylindrical, and about 
one-fifth of a line in diameter. 

The species is destitute of the short spines of T. Beckii, and 
in none of the specimens have I been able to detect more than 
thirteen segments in the thorax, and four or five in the pygi· 
dium, which is remarkably like that of a small specimen of 
Calymene Blumenbachii. In a well preserved specimen of T. 
Beckii, in the museum, there are distinctly fifteen segments in 
the thorax and five in the axis of the pygidium, so that if 
t.hese two species be congeneric, the number of articulations 
in the genus must be a variable character. 

Locality and Formation.-Very abundant in the Utica slate 
in the township of Gloucester, County of Carleton. 

Collcctor.-E. Billings. 
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Genus ACIDASPIS, (:Murchison.) 

ACIDASPIS HORANI. 

Description.-Broadlyoval, sub-quadrilateral; length one and 
a half inch; width at the centre of the thorax el even lin es; surface 
nearly smooth, slightly granular; glabella including the side 
lobes oval, narrowed in front, the side lobes separated from each 
other by deep furrows sloping fm·ward and outward, and from 
the body of the glabella by a shallow rounded groove ; the cen
tral lobe on each si de the largest. There are ten segments in the 
thorax; axis cylindrical, one-third wider at the head than at the 
pygidium ; pleurre with an elevated rounded ridge along their 
centres, on each side of which there is a shallow concave fur
row. They are geniculated at a distance from the sides of the 
axis about equal to the vvidth of the axis in the centre of the 
thorax ; aU the pleurre that can be secn are terminated with 
long cylindrical sharp spines. 

The pygidium is the segment of a circle of which the pro
portional length of the chord to the height is as seven and 
a-half to two and a-half; it is margined by a narrow sub-angu
lar or rounded border half-a-line in width. The axis is coni
cal, convex, terminated at the border behind ; it exhibits three 
annulations, the fir t two conspicuous, rounded, and the last 
obscure; the first annulation is continued backwanls on the 
lateral lobes of the pygidium and beyond the margin in the 
two principal spines. There are four secondary spines on each 
side of the principal, and six between them ; they are all cy
lindrical and sharp pointed. 

The following are the dimensions of the specimen dis
covered: 

Length without the terminal spines, ............ nearly 16 lines. 
Width at centre of thorax, .•....................... 11 " 
Length of glabella, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 " 
Length of thorax, . . . . • • . . . • . . . . . . . . . . . . . . . . . . . . . . . 8 " 
Length of pygidium, ......................... nearly 3 " 
Width of pygidium, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 " 
Length of principal spines,. . . . . . . . . . . . . . . . . . . . . . . . . . 3 " 
Length of secondary spincs,. . . . . . . . . . . . . . . . . . . . . . . . . 2! " 
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Of the head only the central portion is preserved. The neck
segment is mutill1ted, and it cannot therefore be determined 
whether or not there were any spines attached to the posterior 
part of the gbbella. Detached specimens of the g1abel1a 
would so much resemble the same part of certain forms of 
Calymene Blumenbachii, that they would be mistaken for that 
species unless critically examined. 

I beg to dedicate this species to the Rev. E. J. Horan, 
Director of the Laval Normal School, at Que bec, who discov
ered and kindly communicated the specimen for description. 

Locality and Formation.-Trenton limestone, Rivière à la 
Friponne, near Cape Tourment. 

0LASS UNCERT.AIN. 

Genus P .ASCEOLUS. 

The above generic name is proposed for certain ovate or 
sub-globular bodies resembling the lschadites Kœnigi of the 
Silurian system, but differing therefrom in tbe form of the 
plate-like markings of the casts of the interi01·, which in this 
genus are pentagonal or hexagonal instead of quadrangular. 
A specimen from Anticosti shews that tbe animal was inclosed 
in a thin leatheT-like sack, and attached to the bottom by a 
short tubular continuation of this external covering. Its 
affinities appear to be with those of the Tunicata. 

p .ASCEOLUS H.ALLI. 

Description.-Body ovate or balloon shaped, being regularly 
rounded above and produced below into a short neck-like 
pedicle, which constitutes the organ of attachment; outer in
tegument thin, its external surface covered with small irregu
lar rounded wrinkles about ten in one line, distinctly visible 
to the naked eye; its inteTior reticulated with Tidges corres
ponding to the divisions between the plate-like markings of the 
cast of the inside. The cast of the interior is completely 
covered with hexagonal OT pentagonal divisions, presenting the 
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appearances of Sphœronites or Favosites; these spaces are each 
about a quarter of a line in diameter at the base of the fossil, but 
increase in size above, until at the summit they are one line in 
diameter. The spaces are convex in their centres, and the 
interim· of the integument is fitted with concave depressions 
to correspond. 

One specimen was procured with the integument preserved; 
it extends below the base, and encloses the short pedicle 
as well as the body above. On one side of the cast there is a 
small ~levation about half-way between the top and bottom, 
which appears to mark the position of an aperture in the side 
of the animal. I beg to dedicate this species to Professor 
Hall. Length of specimens one inch and a-half, greatest 
diameter about the middle, thirteen lines. 

Locality and Formation.-White Cliff, Garnache Bay, Middle 
Nilurian. 

Collector .-J. Richardson. 

p ASCEOLUS GLOBOSUS. 

Description.-Sub-globular from one to two inches in dia
meter; surface markings princip ally hexagonal, and about two 
Enes in diameter. 

Locality ancl Formation.-Trenton limestone, City of Ottawa, 
where it is found in certain quarries in great numbers, usually 
fiattened or pressed into a hemispherical shape. 

Collector.-E. Billings. 

PLANT JE. 

Germs BEATRICEA. 

The above generic name is proposed for certain tree-like 
fossils collected in the Lower and :Middle Silurian rocks of 
Anticosti. They consist of nearly straight stems from one to 
fourteen inches in diameter, perforated throughout by a cylin
drical and nearly central tube, which is transversely septate. 
•Outside of the tube, they are composed of numero us concen-
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tric layers resembling tho se of 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 the surface. 

BE.ATRICE.A. NODULOS.A.. 

Description.-The surface of this species is covered with 
oblong, oval, or sub-triangular projections from one to three 
lin es in height, each termina ting in a rounded blunt point which 
is nearer to one end of the prominence than to the other· 
Sorne of the projections are six or seven lines in length at the 
base, and half as wide. Generally they are smaller, and often 
with a nearly circular base ; the distance between them is 
from one to three lines. They exhibit in sorne specimens a 
tendency to an arrangement in rows following the length of 
the stem. In sorne instances these rows wind around the stem 
in spirals. In addition to these characters, the whole surface 
is fretted with minute points, and these when partially worn 
show a perforation in their centres. 

In a specimen three inches in diameter, the diameter of the 
central tube is three-quarters of an inch; the transverse septa 
are thin, very concave, and at distances from each other vary
ing from one line to one inch. 

Locality and Formation.-Anticosti, at Wreck Point, Salmon 
River and Battery Cliff. Lower Silurian. 

Collector.-J. Richardson. 

BE.A.TRICE.A. UNDUL.A.T.A. 

Description.-The su1face of this species is sulcated longitu
dinally by short irregular wave-like furrows from two lines 
to one inch across, according to the size of the specimen. In 
other respects it appears very like B. nodulosa. The largest 
specimen is ten feet five inches in length, about eight inches 
in diameter at the large end, and six inches and a-half at the 
smaller extremity. Another short fragment is fourteen inches. 
in diameter. 
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Ail the specimens of both species are replaced by carbo
nate of lime, but show more or less perfectly the septate char
acter of the central tube and the concentric anangement of the 
layers of the stem. They are generally broken up into short 
pie ces. 

Locality and FoTmation.- Cape James, Table Head, two 
miles east of Garnache Bay, and numerous other localities in 
the J\fiddle Silurian. 

CollectoT .-J. Richardson. 

I have the honour to be, 
Sir, 

Y our most obedient servant, 

E. BILLINGS. 
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In my Iast Report I endeavored to resume the analyses 
of mineral waters which have from time to time appeared in 
the published Reports of the Survey, to cla.ssify them, and to 
indicate their relations to the different divisions of the sedi
lnentary rocks. All of these springs issue from the palœozoic 
formations, and the greater part from the Lower Silurian rocks 
of Lower Canada ; theil· distribution is higbly important both 
in a geological and chemical point of view. Y ou have shown 
that the great palœozoic basin of Canada is divided into two 
secondary basins by an axis extending from Deschambault on 
the St. Lawrence, in a direction south-west to Lake Champlain. 
The eastern part of the western basin is more or less affected 
by undulations, which appear to be connected with this great 
axi , and present at the same tune many di locations which 
you have traced for long distances, and shown to be connected 
with the masses of intrusive rocks so common in the district 
of :Montreal. 
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It is in this disturbed region that by far the greater number 
of the mineral 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 quaternary 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 disturb
ance, and it is probable that there exists a constant relation 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 1nineral springs, although 
the wells which have been sunk at Kingston, Hallowell, St. 
Catherines and elsewhere, show that the rocky strata of this 
region are charged with saline waters. 

As we approach the south-eastern limit of the western 
basin, the mineral springs become more and more numerous, 
but this boundary once passed, we soon reach a region where 
the rocks have bec01ne profoundly altered, and furnish no more 
mineral waters ; it is however to be remarked that between 
the anticlinal axis which forms the limit of the two basins, 
and the metamorphic region on the south-east, severa] mineral 
springs occur. 

The two classes into which I have in a previous Report 
divided the saline mineral waters, may be conveniently distin
guished as the neutral and the alkaline waters. The former 
contain chlorids of magnesium and calcium, while in the latter 
the whole of these earthy bases occur the form of carbonates 
and silicates, the waters being alkaline from the presence of 
carbonate of soda. The few saline waters of the Upper Silu
rian rocks are all neutral, as is also the greater number of 
those issuing from e limestones which constitute the inferior 
portion of the Lower Silurian series, wh ile the alkaline waters 
characterise the schistose strata which constitute its upper 
portion. The schists of the Hudson River group are argilla
ceous, and their analysis shows that they are composed to a 
great extent of the debris of felspathic rocks, and con tain three 
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or four-hundreths of alkalies, which they slowly give up in 
a soluble form to the decomposing action of infiltra ting waters. 
In this way the neutral waters of the underlying limestones 
have their earthy chlorids decomposed, and are converted into 
alkaline waters, which are still strongly saline. 

There is however another class of alkaline waters in 
which the alkaline carbonates and silicates predominate, and 
which contain but a small portion of common salt. The e 
waters appear to be derived exclusively from the argillaceous 
strata, and to have no connection with the underlying lime
stone rocks. Such are the springs of St. Ours, of the Grand 
Coteau of Chambly, and sorne of the waters of Nicolet. 
I have examined from the region about Nicolet, six springs 
which issue from the schists of the Hudson River Group along 
the same line of disturbance, the whole of them \vithin a 
distance of three or four leagues. The e waters are described 
in the Report of last year ; two of them are strongly saline 
and neutral, two others are also saline but alkaline, and the 
remaining two are characterized by the predominance of 
alkaline carbonates. These last are probably waters derived 
entirely from the schists, while the other four have theil· 
source in the limestones. 

In continuation of these investigations, I have to submit 
to you the results of the examination of several more mineral 
waters, sorne of which are remarkable in their composition, 
and serve to throw additional light upon the general conclu 
sions already adduced. I shaH in the first place give the 
results of the examination of two strong1y saline neutra! 
waters from Western Canada. One of the se occurs at Bower
man's mills, on the thirty-second lot of the third concession 
of Whitby. The spring is copious, rising to the surface and 
filling a large cistern, the temperature of the water in which, 
on the 12th of October, was found to be 51° F., but the 
conditions were not such asto render this a satisfactory deter
nlination, and it is probably above the truth. The water is 
high1y saline, very bitter, and when concentrated almost acrid 
to the taste. It deposits by boiling a portion of carbonates of 
lime and magnesia, with a little strontia and traces of iron. 
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The water furnishes evidence of abundance of bromine, but it 
is only in the alcoholic extract of the salts that the presence 
of iodine is apparent. The analysis of the water was con
ducted in the usual manner, but for the determination of the 
bromine, the iodi.ne having been separated in combination 
with palladium, the soda salts were treated with one-sixth of 
the amount of nitrate of silver req uisite for their complete 
decomposition, and the precipitate, which was found to con
tain the whole of the bromine, was analysed by fusion in a 
current of chlorine, un til the whole of the bron1id was decom
posed with the evolution of copious red fumes of bromine, the 
amount of which was 0·220 parts in 1000 of the watcr. The 
alkaline chlorids yield but a trace of potash salt when treated 
with chlorid of potassium. 

The analysis of 1000 parts of the water gave as follows: 

Chlorid of sodium, . . . • . . . . . . . . . . . . . . . . . . . . . . 18·9158 
" "calcium, .......................... 17·5315 
" " magnesium,....................... 9·5437 

Bromid " sodium,........................... ·2482 
Iodid " '' . . . . . . . . . . . • . . . . . . . . . . . . . . . ·0008 
Carbonate of lime,. . . . • . . . . . . . . . . . . . . . • . . . . . . ·0411 

" " magnesia, . . . . . . . . . . . . . . . • . . . . . • ·0227 
Salts of potash, strontia, and iron, ..... (traces) 

46·3038 

The spring at Whitby issues from the Trenton limestone, 
and in the same formation in the township of Hallowell 
several borings have been made with a view of obtaining 
brine for the manufactw·e of salt. On the 11 th lot of the 2nd 
concession of the township there are two salt wells on the: 
land of ~Ir. Amos Hubbs, and one on the adiacent lot of Mr. 
Stewart Christie. The rock is met with at a depth of from 
sixto ten feet, and the well of ~ir. Christie having first been 
sunken forty-five feet, a boring was carried down to the depth 
of one hundred. The weil 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-five feet, seemed 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 accor-
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dingly sclccted for examination. It had a density of 1053·11 ~ 
at 60° F., am1 was e,·ceeùiugly bitter aml saliue to the ta t(~. 
Dy boiling it depositeù no carbonates; and the residue nf ur 
cvnporation and dessication at 300° F. was completely soluht(' 
in a cold solution of snl-ammouiac, with evolution of ammouia. 
showing that the portion in~oluble in \Vater \Vas magnesia froru 
the decomposition of the chloriJ of magnesium, which, wi h 
the chlorid of calcium, is present in this brine in very largt· 
pmportions. The \vater contains no sulphates, and only tra<·n~ 
of potarh .alts; it yie1Ù.' n . trong reaction of bromi11e, and 
unlike the \Vhitby spring, a lm·ge proportion of iodine. Thi~ 
element is so a 1undaut as to be readily ùetccted in the uncmt
centrateù -vvater, which whcn miugled with a solution of starch 
mul a few drops of hydrochloric acid, becomcs so dePply bhw 
on the addition of a little nitrite of potash, as to be uearly 
opaque in a gla"s thrce inch(~S in diameter. The iodine and 
bromine wcre detcrminPd ns in the previou analysis ; tlw 
iodiue was eqnal to 0·01128, aud the bromine to 0·3G39 part.' 
Hl 1000 parts, for which the ana1ysi' gave :-

Chlorid of sodium, ...•......................•...... 38·7nlfi 
" " calcium,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15·9~J(} 
" " n1agnesitnn, ................•.....•...•... 12·90GO 

Bromid " sodium, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·4G8!J 
Iodiù " " . . .. . .... .. .. .. . . .. .. . .. . . . . .. . . . . ·0133 

68·0423 .. 

----------
• _-\. bottle of wntcr sent mc the summer following hy l\fr. Hngb i\fcDoncii, 

from a wcll ou the l7th lot of con cession of Hallowcll, rcscmblcd close! y th(. 
aboYe, but was not so strong. The different chlorids were determined, and 
the resnlt was as follows :-

Chiorid of sodium, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17·4000 
" " calcium,... . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 0·2050 
" " magnesium, ................... ·.. . . . . . . . . 9·4843 

Bromid~ and iodids undctermined. 

36·0893 

From the large amount of earthy chlorids, amounting to onc-half their 
solid conteLts, it will be eviùcnt that these waters arc not well adapteù t<t 
the manufacture of common salt.-Sce Report for 1847-'48

7 
p. 161. 

• 
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Sainte Geneviève, on the Batiscan River, affords several 
mineral springs, which issue from the lower limestones and are 
strongly saline and neutral; two of these have beon quantita
tively analyzeù. The first is on the land of Olivier Trudel, 
a bout a league abovc the chnrch, and on the banks of the 
Rivière Veillette. The supply of watcr is abundant, and bub
bles of carburetted hydrogen escape fron1 the spring at short 
jntervals. The watcr is very strJngly but plcasantly saline to 
the taste, and has a <lensity of 1016·72. It cont< ins abundance 
of earthy chlorids and carbonates, but no sulphatcs. The 
precipitate on boiling was chiefly carbonate of magnesia; that 
from a litre of the water which had been boiled for an hour 
consisted of 0·7 50 gr. of carbonate of magnesia tmd only 0·012 gr 
of carbonate of lime, and in evaporating another portion of the 
water by boiling to one-sixth, the precipitate was found to be 
purely magnesian, without any carbonate of lime, and only a 
trace of oxide of iron. It is evident from this, that the dissolved 
ehlorid of magnesimn slowly re-dissolves the precipitatcd car- . 
bona te of lime at a temperature of 212° F ., a reaction -vvhich 
bas indeed long beon known, and that the proportions in which 
the chlorine is divided between the earthy bases in a natural 
"'ater, cannot be determined from the results of its analysis. 
This spring is like the last, remarkable for the quantity of 
jodine which it contains; tbe unconcentrated "\vater gives the 
I'eaction already indicated for the Hallowell saline, anù when 
acidulated witb 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 con tain : 

Chlorid of sodium,.. . . . . • . . . • . . . . . . • . . . . . • . . . . . . . . . 17·2671 
" " potassium, . . . • • • . . . . • . . . . . . . . . . . . . . . . . . . ·2409 
Il 

" 
:Bromid 
Iodid 

" calcium, .........•............•.......•• 
" magnesium, .•.....................••....• 
" sodium, ........•........•..........•.... 

" " 
Carbonate of lime, •....•.•••••••••••...•.••..•...•• 

" " magnesia, ..•.••..•••....•.•... , •.•.•.. 

•6038 
2·0523 
·0587 
·0133 
·0120 
·7506 

20·9987 
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At the ferry, and directly opposite the church of Sainte 
Geneviève, is another spring, which discharges an abundancc 
of carburetted hydrogen gas. The water is not so bitter to the 
taste as the last, and is agreeably saline. Although lcss rich 
in chlorids than this, it contains the largcst amount of iodids 
yet found in any mineral water of the Province~ the quantity 
of iodine present being equal to y\''~: grains of iodid of sodium, 
or irhPo iodid of potassium to the pound avoirdupois. 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 sodium, ........•••.••.••.••.•...•..•.•.. 11·3094: 

" 
tc 

Bromicl 
loùicl 

" calcium, .•••.......•.••...••.•......•... 
" n1agnesium, ............................ . 
" sodinm, .•..........•...••..•.•...•...•.. 

" " ·················· ······· ········ 

•2204: 
•8942 

·0273 
·0183 

Carbonate of lime, . . . . . • . . . . . . • . . . . • . • . . . . . . • . . • .. . ·0180 
" " magnesia,............................. ·4,!G4 

13•1400 

It is to be remarked that aH of these waters contain small 
portions of oxyd of iron, as well as of alumina and silica; the 
latter clements are never want;ng even in ncutml waters, 
although from the minute quantities in which they occur, 
their presence is generally overlooked. It is sufficient to 
evapora te to dryness any water with an ex cess of hydrochloric 
acid, and to dissolve the residue in water with the addition of 
a little acid, to obtain a residne of silica. The acid Jiquid will 
always yield with ammonia a small precipitate of alumina, 
generally mingled wtth oxyd of iron, and containing phospho
ric acid. This precipitate moreover rareJy fails to give the 
reactions of manganese. 

Bertlticr.-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, is a copious saline 
spring, which discharges bubbles of inflammable gas. The 
water is cold, clear, and pleasant to the taste; it is neutra], 

x 
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but contains only a very small portion of earthy chloricls. 
The quantity of bromine present in this water is considerable, 
but the amonnt of iocline is very minute. A partial analysi 
gave the following results :-

Chlorid of sodium, . • . . . . . . . • . • . . . . . . . . . . . . . • . . • • . . . . 8·0454 
" " calcium, . . . • . . . . . . . . • • . . . . . . . . . . . • . . . . . • • ·04GG 
" " magnesium,. . . . . . • • . . . . . . . . . . . . . . . . . . • . . . • ·0856 

Carbonate of lime, . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • ·04 70 
" " Inagnesia,. . . . . . . . . . . • . . . . . • . . . . . • . . . . . . ·8354: 

Bromids and ioùid unùetermined. 

9•0600 

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 mixeù \vith 
a little oxide of iron; evaporated to one-fiftieth, it con tains in 
solution only traces of chlorids, a small portion of sulphates 
and a little lime. It can hm·clly be called a mineral water. 

Rawdon.-I have collected the waters from two springs in 
this township, both of which are alka1ine. The first is on the 
land of Alexander Connolly, lot 27, range 3, where a copious 
spring of clear, colcl, and slightly sulphurous water issuen 
fr01n 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 deposite. This water ÎR 

feebly saline and alkaline; 1000 parts of it contain 0·320 of 
solid matter, consisting of earthy and alkaliue carbonates and 
alkaline chlorids, with small portions of sulphates, borates) 
and a trace of bron1inc, but no ioù.ine. 

The second spring is on the 25th lot of the same range, on 
the land of Mr. Thomas Laue. It is strongly saline, and when 
conccntrated, d:istinctly alkaline to the taste. It contains no 
sulphates, but traces of baryta and strontia, and gives when 
evaporated to a small volume, the reactions of boracic 'acid, 
bromine and iodine, the latter however very fecble. Thi. 
watcr contains 4·96 parts of solid 1natter in 1000, and has ~ 
specifie grav:ity of 1 004·4 7. 
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Plantagcnct.-The water of a newly discoverec1 saline spring 
. a id to be from thi township, and fnrni8~ed me by l\Ir. Peter 
1\Iacintosh, was nentral and strongly sa1ine, containing 10·16 
parts of solid matter in 1000. lt yields by boiling abundancc 
of carbonates, and contains but a small proportion oî t>arthy 
chlorids; the reactious of iodine and hromine are very strong. 
The water al o contains strontia in comparatively large qu:.m
tity, a little iron, and traces of boracic acid. 

Joly.-In the township of Joly there oec1us a very iuterest
ting spring on the banks of the Ruisseau J\Iagnenat, a hrand1 
of the Rivière Souci, about five miles from the mills of l\f ethot 
at Ste. Croix. 1,he spring furuishes three or four gallons a 
minute of a water vvhich is E-\ulphurous to the taste and smell, 
and deposits a white matter alon<r it channel, \vhich exhibits 
the purple vegetation generally met with iu sulphur springs. 
The temperature of this spring in the cveuing of the 7th of 
.July was 4G 0 :B-,., the air being 52o F. 

This water is not strongly saline, but whrn concentrated is 
very alkaline and salt to the ta~te. It con tains besides chlorids, 
ulphates and carbonates, a considerable proportion of boracic 

·acid, which is made evident by its power of red<lening papm 
col01·ed by tnrmeric, after being supersaturated with hydrochlo
ric acid. There bcing no satisfactory process for determiniug 
directly boracic acid in snch a mixture, the following indirect 
1nethod was devi cd :-Having evaporated a portion of the 
mineral water to dryness, the soluble parts wcre takeu up by 
distillcd water, and carbonate of ammonia added to precipi
tate a portion of silica. The ammoniacal salt bcing removecl 
by ebullition, the liquid was digested at a gentle heat with 
pure recently precipitated carbonate of silver until the '\Yho1e 
of the alkaline c1lorid 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 reduccd 
silver remained behind. The solution, now containing only 
alkaline carbonate and borate, with a little su1phate, was 
again evaporatcd, and the residue havin()' been fused wa· sub
mitted to analysis. The carbonic and sulphuric acids, the 
... oda and the potash having been directly determined, the 
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tlifference between the sum of these and the original weigl1t 
of the salt corresponds to the boracic acid. In this process all 
the errors of analysis faU upon the boracic acid, but no direct 
1nethod is known for its estimation in such a mixture. The 
Rulphuric acid might be eliminated from the mixed salts by the 
use of bi-carbonate of baryta, and the process be thus some
what simp1ified. 

The analysis of 1000 parts of the water gave as follows :-

Chlorid of sodium,.. . . . . . . • . . . . . . . • . . . . . . . . • . . . . . . . . 0 · 3818 
" potassium, . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . ·OOG7 

Sulphate " soda,................................... ·0215 
Carbonate and borate of do,.......................... · 2301 
Carbonate of lime, . . . . . . . . . . . • . . . • . . . . • . . . . • . . . • . . . • ·OG20 

'' " magnesia,.............................. ·0257 
Silica, . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . • ·0245 
Alumina, ...•.•......•.....•.•...•.•........ (traces) 

0·7523 

The amount of boracic acid estimated by the method just 
described was found 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 cu bic centimetres to a litre, being 2.1 cu bic 
juches to an imperial gallon of 277 cubic inches. The amount 
of solid matter obtained by direct evaporation was 0·7,1 0 parts. 

I have already a1luded to the rareness of mineral springs in 
the undisturbed portion of the western basin of Canada ; it 
'vas with the hope of finding sorne springs in the region north 
of Toronto which might serve to confirm the observations made 
in Lower Canada upon the distribution of the different kinds 
of waters, that I visited last year sorne springs in the town
ship of Scarborough, which have a local reputation. They 
occur on the lGth lot of the 14th range, and are two in num
ber, 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 from a well at the Bank of Upper Canada in 
Toronto has a similar composition, and that of a spring at 
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Spadina, remarkable for the amount of carbonate of lime 
which it deposits in the form of calcareous tufa along its chan
nel, contains in solution besides the carbonate, only a trace of 
chlorids, and no sul phates. 

There is a spring in the village of Brompton which i~ 
regarded as a mineral water; it bas when recent an unplea
sant smoky taste, and soon becomes putrid and sulphurous iu 
closed bottles. This water yields by evaporation 0·380 part 
of solid matter to 1000, consisting of earthy carbonates with 
sulphates and chloriù.s, and a considerable amount of organie 
matter, which blackens a solution of nitrate of silver. 
Another copious spring, about half-a-mile below the villaa~! 
of Brampton, on the Etobicoke, was found to deposite a con
siderable amount of earthy salts in boiling, and when evapo
rated to one-twentieth to be feebly saline to the taste, con
taining small quautities of chlorids and sulphates of lime, 
magnesia and alkalies. It is not probable that any of the ix 
springs just mentioned rise from the underlying Lower Siluria11 
rocks, to the waters of which they bear but little resemblance; 
they probably owe their fee ble saline impregnation to the clay, 
and sands which cover the palœozoic strata of the region. 

TVaters of the St. Lawrence and Otta1»a Rivers. 

The plan proposed for supplying the city with water from 
one of these ri vers, having made a knowledge of their chemical 
composition a matter of cou iclerable intere t, I proceeded, 
agreeable to your desire, to make a careful aualysis of their 
waters. The results, independent of their local value, ar • 
important, as showing the composition of two immense river, 
wbich drain so large a portion of the continent. 

The tüne cbosen for collecting the waters was in the month 
of 1\Iarch, before the melting of the snows bad commeuceù; 
the river waters were tben unaffected by the rains and the 
drainings of the surface, which tend to 1nake theil· composi
tion variable during the summer sea on. 

The water of the Ottawa was collected on the 9th of la t 

.Mm·ch at the head of the lock at Ste. Anne, where the positio11 
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and the rapid current assured me the water of the river free· 
from all local impurities. The river was here unfrozen, owiug 
to the rapidity of the current, and its temperature was found 
to be 33° F ., that of the air being the same. 

The water, which was free from all sediment or suspenùed 
matter, hacl a pale amber-yellow color, very distinct in masses 
of six inches. \Vhen heated this color deepens, and by boil
iug, there separates a bright brown precipitate, which, when 
the volume of the water is reù.uced to one-tenth, is seen to 
consist of small brilliant iridescent scales. These are not 
gypsum, of which the water does not contain a trace, but 
consist of cm bona tes, with silica and organic matter. 1\Iean
while the water bec01nes more highly colored, and no-vv 
exhibits an alkaline reaction with test papers. 

The recent water, 1ningled with hydrochloric acid and a salt 
of baryta, remnins clear for a time, but after an hom· a faint 
turbiclness appears, inù.icating a trace of snlphnte. \Vith 
Iitrate of silver and nitric aciù., a slight milkiness from the 

presence of chloricls is perceptible. The mnounts of sul ph urie 
acid and chlorinc were determincd on portions of two or four 
litres of the wntcr rcduccù. by evaporation to a small volume, 
and acidulated. The precipitnte obtaineù. by the n.dditiou of a 
few drops of nitric acid and nitrate of silver, was seanty and 
reddish col01·ecl. After twelve hours of repose it was collected, 
dissolved from the filter by ammonia, and the pure chlorid of 
silver thrown clown by a large exccss of nitric acid, \Yhile 
the silvcr-salt of an organic acid remuincd in the solutiou. 

vVhen the precipitate obtniucd dnring the evaporation of 
the water is hoiled with a dilute solution of potL sh, the organic 
matter is dis~o1vecl, and the alkaline solution assume,_ a bright 
brown color: which becomes pa1er on the addition of acctic 
ucid ; acetate of coppcr produccs uo precipitate in the liqnid 
tlms acidulated, but on addilJO' carbonate of ammonia and 
heat.ing the mixture, a minute white f:locculent precipjtate 
t-5eparntes, haYiug the characters of crenate of coppcr. Anothm 
portion of the precipitate by evaporation vvas di"'so1ved in 
hydrochloric ncid, and decolorized by boi1ing with chlorate of 
potash ; on evaporating the solution a portion of silica scpa-



rated, and the liquid gave with ammonia a colorless precipitatc, 
which wa chieily composed of alumina; re-dü;solved in hydro
chloric acid however, it gave with a sulphocyanid, cvideuce of 
the prçsence of oxyd of iron, and witlt molybdate of ammouia 
an abundant yellow precipitate indicatiug phosphoric aciù. 
The aluminons prccipitate heated on silver foil with caustic 
potash gave a slight but decided reaction of manganese. 

\Yhen the conccntratccl water, with its precipitate, \Vas 
evaporatecl to dryness in a platinum capsule with exce s of 
hyùrochloric acid, and the residue treuted with aciùulated 
water, a large amount of silica was obtuiucd, equal to Ollc-third 
of aH the solid matters present. ·This silica was white after 
ignition, and perfectl y pure. A portion of the water was 
evaporated to one-fortieth and filtered ; the rel:liduc bt>ing 
fm·ther evaporatcd to one-fourth, depo::-itcd ou the platiuum 
cap:sule an opaque film, whiell was bnt imperfectly soluble in 
hydroch1oric acid. llle concentratedliqui<l was ùarl· brown 
and alkaliue, reddeuing turmeric papcr; it \Vas IW\v evaporated 
to dryuess, iguited aud treated with wuter. The .·oluble por
tion was strongly alkaliue to tPst papE!\, alH1 perceptib1y so to 
the t ste. The rct:;idue iu ·olnble in watcr was treatcd with 
trollg hydrochloric aci<l, which di::-;;.;olved a portion of lime 
:vithont effervescence, and ]eft u residue of pure silica; the 

acitl :o ln Uon coutained no magnesia. 
The <lried rcsidue from Lhe evaporation of this wntcr is of a 

dcep brown co lor; wheu igniteJ, the organic matter which it 
co11tains burns lil~ c ti uder, Jiifnsiup; an agret>nhle ve~etable 
odonr, aud 1eaving a little carbon. The watcr was uot exam
iuccl for nitrates, but the abse11ce of any ù.dlngration du ring 
the i()"nitiun of the rej due slJowed, that if pre. ent they W<'re in 
very small amount. The seasou morcover at which the , aJ1'r 
was eollecteù (being at the end of a wiuter of four mouth of 
uuremittiug frost), \Vonld not be favorable to the forrnation of 
nitrate ~. 

Tlle fo11owing numbers arc dcàuced from the mcans of two 
or more concordant determinations made upon qnantities of 
two :md four litres of the Ottawa, a11d calcu1atcd for teu litres 
or 10·000 grammes. 
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Carbonate of lime, ..............•........•.....•..... 0·2480 grms. 
" " magnesia, .......•...................... 

Chlorine, .......................................... . 
Sulphuric acid, ..•..................••........•.... · 
Silica, ........................•............. · · · · · · · 
Chlorid of sodium, ..............................•... 

" " potassium, .......•........................ 
Residue dried at 3000 F ., ............................ . 

" ignited, ................................... . 

·0696 " 
•0076 " 
·0161 " 
·2060 " 
·0607 " 
·0293 " 
•6975 " 
·5340 " 

The amounts of si1ica remaining dissolved in the water eva
porated to one-twentieth and one-thirtieth, were found to be 
0·019 and 0·020 for four litres, giving for ten litres a mean of 
0·046 grammes of silica th us 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. 

The chlorine and sulphuric acid present in this water are 
sufficient to neutralize only about one-half of the a1kaline 
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 combina
tion that a portion of the lime remains dissol ved in the 
evaporatcd water. 

In the following table the lime and the excess of a1kalies 
are however represented as carbonates, and we have for 
10,000 parts, 

Carbonate of lime, .................................. 0·2480 
" " magnesia, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·OGDG 

Silica, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·2060 
Chlorid of potassium, . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·0160 
Sulphatc of potash,................................ . . ·0122 

" " soda, . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . ·0188 
Carbonate of soda, . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . ·0410 
Alumina and oxyd of iron, .................... (traces) 
Manganese and phosphoric acid,. . . . . . . . . . . . . . . . " 

0·6116 

rrhe water of the St. Lawrence was collected on the 30th 
of ~Iarch, on the south side of the Pointe des Cascades, 
(V au dreuil.) The rapid current had here left an opening 
in the ice, from which the water was taken at a distance 



of six feet from the shore. It was clear and transparent, and 
unlike the water of the Ottawa, exhibited no color in vessels 
several inches in diameter. The recent water gives a consi
dCI·able precipitate with salts of baryta, and a slight one with 
nitrate of silver. When boiled it lets faU a white crystalline 
precipitate which adheres to the sides of the vessel, unlike 
the deposit from the Ottawa water. A little yellow fioccu
lent matter appears suspended in the concentrated liquid, 
which is only slightly col01·ed, and the dried residue contains 
much less organic matter thau that fi·om the last mentioned 
water. The residue from two litres, when dissolved in hydro
chloric acid, sufficed to give distinct reactions of iron and 
manganese. The ammoniacal precipitate from this solution 
was in great part soluble in potash, and vvas alun1ina. From 
a second portion of two litres a precipitate of phosphate was 
obtaine<l by molybdate of ammonia, less abundant however 
than fr01n 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 lime, . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . 0·8033 
" "magnesia, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·2537 

Chlorine,.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . • . . ·0242 
Sulphuric acid, . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . ·0681 
Silica, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·3700 
Chlorid of potassium,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·0220 

" " sodium, .. . . . . . . . . . . .. .. . . . . . . . . . • . . . . .. . . ·1280 
Resiùue dried at 3000 F., ...................•........ 1·6780 

" ignited,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1· 5380 

Wheu evaporated to one-fortieth this water still contains in 
solution a portion of silica and sorne lime; the silica thus 
dissolved was found equal to 0·075, and the lime to 0·050 of 
carbon11te of lime for 10,000 parts. The proportions of sul
phuric acid and chlorine are much lm·ger than in the Ottawa 
water, but were fouud not quite sufficient to saturate the 
whole of the alkaline bases present. The small portion of 
lime is probably held in solution by the concentrated water 
in the fonn of silicate, whicb, as is weil known, possesses a 
certain degree of solubility, while from the insolubility of the 
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silicate of magnesia, this base is completely sepaTateù during 
the evaporation. 

I subjoin the calculated results for 10,000 parts of the St. 
Lawrence water, the lime and magnesia and the slight excess 
of alkalies being represented as carbonates. 

Carbonate of lime, ..............................•.... 0·8083 
" " magnesia,............................... ·2537 

Silica,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·3700 
Chlorid of potassium, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·0320 

" " soùium,... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·0225 
Sulphate of soda,..................................... ·1229 
Carbonate " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·OOGl 
Alumina, phosphoric acid, .............••...... (traces.) 
Oxyds of iron and manganese,. . . . . . . . . . . . • . . . . . . " 

1•6055 

The ignition of the dried residue expels a portion of car
bonic acid from the earthy carbonates, and hence the calculate<l 
results exceed the weight of the residue, besicles which con
siderable portions of the lime and magnesia are combiüed with 
silica, and not with carbonic acid as in the calcu1atec1 table. 

The compari on of the water of these two rivers shows the 
following differences :-The \vater of the Ottawa, containing 
but little more thau one-third as much solid nwtter us the 
St. Lawrence, is impregnated with a much lm·ger portion of 
organic matter derived from the decomposition of vegetable 
remains, and a large amount of alkalies uncombincd \vith 
chlorine or sulphnric aeid. Of the al ka lies detcrmiued as 
chlorids, the chlorid of potassium in the Ottawa \Vater forms 
32 percent. and in that of the St. Lawrence only lG pcr cent., 
while in the former the silica equals 34 per cent., and in the 
latter 23 per cent. of the mineralmatters. The Ottawa drains 
a region of crystalliue rocks, and receives from these by far the 
grea ter part of its waters; hence the sa1ts of potash libera tell 
by the decomposition of these rocks are in large proportion. 
The extensive vegotable decom11osition, evidenced by the 
organic matters disso1ved in the \vater, will a1 o have contri· 
butecl a portion of potash. It will be recollected that the 
proportions of potash salts in the chlorids of sea-water and 



'"'aline waters generally, does not equal more than two or three 
percent. Asto the St. Lawreuce, although the basin of Lake 
Superior in vvhich the river takes its origin is surrounded by 
ancicut sandstones, and by crystalline rocks, it aftervvards 
flows through lakes whose basins are composed of palœozoic 
strata vvhich abound in limestones rich in gypsum awl Ralt, 
and these rocks have given the waters of this river that 
predominance of oda, chlorine anil sulphuric aciù vvhich ùis
tiurrnishes it from the Ottawa. It is an interesting geographi
cal fcature of these two rivers that they each puss through a 
series of great lakes, in which the waters are enabled to deposit 
their suspewled impurities, and thus are rendered remarkably 
clear and transparent. 

The presence of large amounts of silica in river waters is a 
tact only recently established, by the analyses by IL Ste. 
Claire Deville of the Ti vers of France.* The silica of vYaters 
had gcnerally been eutirely or in great part overlooked, or 
haù, as he suggests, from the mode of analysis adopteù, been 
confouuded witb gypsum. The iml)Ortauce iu au agricultural 
point of view of such an amount of dissolved silica, where river 
vaters serve for the irrigation of the soil, is very great, and geo

locrically it is not less i<ruificant, as it marks a decomposition 
of the silicious rocks by the action of \Yater holding h1 solution 
carbonic acid, and the orgauic acids arisiug from the decay of 
vegetablP matter. These acids combiniug with the bases of the 
native silicates, liberate the silica in a soluble form. In fact 
·ilica is ucver vvantiug in nntural waters, \Vhether neutrnl or 

alkaliue. altlwugl1 proportionately much oTeater in those surface 
waters ;vhich are but sligbtly charged with miueral ingredients .. 
'rhe alumina, whose prcsenee is 11ot lcss coitshmt, nltlwugh in 
ma lier qnautity, equa1ly belongs to the soluble constituent of 

the water. The quaritity of silica ::mnually carried to the sea 
in solution by the St. Lawrence and simi1ar river~, is very 
a:reat, awl doubtless plays an important part iu the silici
ficntion of organic rernains, and in the formation of silicious 
depo:ik, hoth (lirectly and through the intervention of siliciou..., 
infusorial animais. 

• .llnnales de Chimie et de Physique, 1848, vol. xxiii., p. 32~ 
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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 subj ect to considerable 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 different from that presented after the long droughts 
of summer, or after several months of continued frost, when 
we may suppose that the water will contain the largest amount 
of soluble matters. 

The waters of the St. Lawrence meeting those of the 
Ottawa below Vaudreuil, the two flow side by side, and may, 
as is well known, be distinguished by their difference of color. 
The clear greenish-blue of the larger river contrasts strongly 
with the amber-brown color of its tributary. The agitation 
of the current however gradually mingles the two streams, 
and even the brown water along the front of the island of 
:Montreal is already mixed with a considerable portion of the 
St. Lawrence water, as will be evident from the analyses 
given below. As but a portion of the Ottawa enters the 
channel of the St. Lawrence at the head of 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 summer and winter seasons the waters of the 
Ottawa are comparatively low, and then it may be observed 
that the water su pp lied by the City W a ter "\Vorks is but 
slightly col01·ed, the water of the St. Lawrence predominat
ing, 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 lm·ger amouut 
of calcareous salts. 

I subjoin the results of sorne analyses of the mixed waters 
taken in front of the island of :Montreal. The first (I.) is from 
a specimen collected on the 9th of 1\larch, the same day as 
that of the Ottawa, whose analysis is given above. It wa~ 
taken at Lower Lachine, about tbirty feet from the shore, and 



opposite the entrance to the new aqueduct, 1\Ir. T. C. Keefer, 
the cngineer of the work, accompanying me and indicating 
the locality. The second (II.) was taken from the weil of the 
present W a ter "\Vorks, immediately after it had been pumped 
up from the river on the 15th of l\Iarch ; the pale yellow co lor 
of both of these waters indicated that the St. LawTence pre
dominated in the mixture. The third cohnnn (III.) contains 
some determinations made in the month of April, 1850, when 
the spring floods had evidently augmented the volume of the 
Ottawa. The water was collected from the supply-pipe in 
the laboratory of the Survey. They are calculated as in the 
previous analysis for 10,000 parts, 

I. JI. 
Carbonate of lime, .......•••...•.... •6440 ·7400 ·4228 

" " magnesia, ............. •19'70 •2160 •0989 
Silica, ............................• ·3250 •3450 
Chlorine, ...•...•...•..........•... •0183 •0296 •0296 
Sulphuric acid, ..................... ·0487 •0498 •0447 
Residue dried at 3ooo F ., .•.•••••••.. 1•4150 1·5600 

" ignited, .........•.......•. 1•2020 1·3750 

The composition of II. shows that opposite the city, where 
the water is taken for our present supply, there is, as might 
be expected, a gTeater mixture of the St. Lawrence water 
than at Lowcr Lachine. The amount of chlorine which it 
contains is moreover worthy of especial notice, it being greater 
thau in the pure water of the St. Lawrence, which yields 
·0243 of chlorine (the Ottawa water containing only ·0076 of 
this element.) The result obtained in April 1850 shows a 
~imilar excess, and another determination which I made on the 
water drawn on the 11 th of last April from the supply-pipe in 
my laboratory gave ·0284 of chlorine. This constant excess of 
chlorine in the water raised from the river in front of the city, 
indicates a local source of this element, probably due to the 
drainage of the town. It is known that the springs which 
issue from the limestones of the island contain a considerable 
portion of saline matter, and to this, carried by the sewerage 
near to the mouth of the supply-pipe of the water works, we 
may attribute the predominance of chlorids in the water. 
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Limestones and Dolomites. 

1rhe following are son1e analysis of dol01nites, and Iimestones 
more or less 1nagnesian, from the Laurentian rocks. The 
specimens were collected by 1\Ir. :Murray in his examination of 
last year, and thcir position in the stratification will be foum1 
describec1 in his report. 

I. This is a dolomite frmn the fourth lot of the tenth range 
of Longhborough; it is macle np of large cleaveablc grains, 
weathers red<lish, and contains dissmninated particles of a mat
ter which is probably sm·pentine, and which when the rock is 
dissolved in hydrochloric acid, rcmains behind intermingled 
with quartz. The anal ysis gave :-

Carbonate of lime (by difference), ...................... 55·7D 
" " magnesia, ............................... 37·11 

Insoluble, quartz, etc.,................................. 'i·10 
Oxyd of iron and phosphates, ...•..........•. , .. (traces.) 

100·00 

IL This specimen is from the sixth lot of the tenth range oi 
the township of Loughborough; it is a coarsely crystalline 
limestone, but veTy coherent, snow-w hi te, vitreous, and trans
lu cent in an unusual degree. It holds small grains of disse
minated tremolite, quaTtz, s01netimes rose-colored, bluish and 
greenish apatite, and yellowish-brown n1ica, but all in very 
small quantities. Its analysis gave 4·00 per cent. of insoluble 
1natters, and 7·50 per cent. of carbonate of magnesia, with a 
trace only of oxyd of iron. Tbis magnesian limestone is not 
however homogeneous in its composition, as the following 
experiment shows ; a portion in coarse po wder was digested 
in dilute acetic acid; this was renewed, and the action conti
nued 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 co1d by diluted hydrochl011c 
acid, but dissolved by heat with effervescence, leaving a 
residue of quartz, tremolite and mica. The portion thus 
dissolved was found to consist of carbonate of lime 63·30, 
carbonate of magnesia 36·70, approaching to a pure dolomite 



by its composition, while the large portion dissolved by acetic 
acid contaiued ouly 3·G5 perce ut of magnesiau carbonate. The 
rock is tlms evi<lently a mixtnre of dolomite with carbonate 
oflime; dolomite itself is not altogether insoluble in acctic 
acid, and hcncc a portion of mngnesia is fouwl Ü1 the acetic 
solution. 

III. This rock, from the first lot of the shth concession of 
Shcfficltl, i~ pure white in co lor, and coar 'ely crystaHine, exhi
bitiug upon the clcavage faces diagonal strim. The density of 
selected fragments \Vas found to be 7·863-7·864. It is ~· 
uearly pure ùolomite. Analysis gave :-

Carbonate of lime,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52·57 
" " magnesia, .......•.......•...••.......... 45·97 

Peroxyd of iron,.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • ·24 
Quartz and mica, . . . . . . . . . • • . . . . . . . . . . • . . . . . . • . . . . . . . . ·GO 

99·38 

IV. This dolomite is from the th1rteenth lot of the eighth 
concession of :lliadoc. It is grayish-white in co lor, fine-grained, 
almo. ·t compact, auù has a conchoida1 fracture. Small vein 
of quartz intersect the rock, which ha a density of 2·849. 
Analysis gave :-

Carbonate of 1 ime,. . . . . . • . . . • . . . . . • . • . • . • • . . . . . . . . . . . . 4G·4 7 
" " magnesia,. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 40 ·1 7 

Peroxyù of iron... . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . 1·24 
Quartz, .............•...•...•..•...•......•.....•.... 12·1G 

100·04 

V. This is a fine-grained, grayish-white, silicious magnesian 
limestoue from the fourth lot of the fifth concession of ~Iadoc ; 
it has a density of 2·7{j7, and contains a portion of carbonate 
of iron. Its analysis gave :-

Carbonate of lime, ...............•.....•...•........•. 51·90 

" " magnesia,.... . . . . . . . • . . . . . . . . . . . . . . . . . • . . 11·39 
" " iron, ............ ,....................... 4·71 

Quartz, . . . • • . • • • . . . • . . . . . . . . . . • • . . • • • • . • • • • . . . . • . • . • . 32·00 

1oo·oo 
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VI This is a redclish granular dolomite from the village of 
Madoc, having a density of 2·834. Its analysis gave :-

Carbonate of lime, .................................... 5'7·3'7 
" " magnesia, .........• , . . . . . . • . . . . . . . . . . . . . 34·66 

Peroxyd of iron,.... . . . • . . • • . . . • . . . . . . . . . • . . . . . . . • . . . . 1·32 
Quartz,.............................................. '7·10 

100·45 

Fossil Shells, 4'-c. 

In the Report of Progress for 1852-53, p. 173, it was men
tioned that the fossil shells of the Lingula 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 origin of 
the phosphatic coprolites which occur in the same rock at that 
place, as weil 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 limestone 
has a silnilar composition, I proceeded at your desire to exa
mine the Lingula prima, and L. antiqua from the Potsdam 
sandstone, both of which were found to consist in great part 
of phosphate of lime. A recent species, L. ovaiis, frmn the 
Sandwich IslandR, 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 residue of phosphate of lime. The whole shell left 
after ca1cjnation 61·0 per cent. of earthy matter, whose ana
lysis gave :-

Phosphate of lime, .......•••.......•.••.....•......... 85·'79 
Carbonate " " .................................... 11·75 
Magnesia, . . . • • . . . . . . . . . • . . . . . . . . • • . . . . . . . . . . . • . . . . . . 2·80 

100·34 

This 1s very nearly the composition of calcined human 
bon es. 



The external charaders of the fossil Lingulœ are unlike 
those of most other fossil shells ; they are more or less 
clark-brown in colour, brilJiant, almost opaque, and not at aU 
crystaHine. The same characters are observed in the fossil 
species of the closely allied genus Orbiculn, and on examining 
two undescribed spccies of this genus from the Trenton lime-
toue, and from the Upper Silurian, as well as a recent species, 

O. lamcllosa from Cal1ao, they were all fonnd to consist chiefly 
of phosphate of lime. Similar physical charactcrs being 
observed in the shells of the genus Conularia, a fragment of 
C. trcntonensis was examincd, and found to have the same 
composition as Lingula and Orbicu1a. All of thcse dissolve 
vvith very slight eflervcscence in hydrochloric acid, and the 
olution gives with ammonia a copions precipitatc of phos

phate of lime, soluble in acetic acid. The solution afiorùs 
with molybdate of ammonia, an abundant yellow precipitate 
of the characteristic molybdo-phosphate. 

Se veral other fossil she Us were examined for the sake of 
. comparison ; among them Atrypa extans, Leptcna altcrnata and 

Ortlâs pectenella from the Trenton limestone, O. erratica from 
the Hudson River Group, and Clwnetes lata (?) from the Upper 
Silurian, besicles a species of Cythere from the Trenton. The 
external characters of all these were very different from 
Lingula and Orbi cula,; they were lighter colorcd, more trans
lucent, and granular in texture, and wcre found to consist of 
carbonate of lime, with only such traces of phosphate as are 
generally found in calcareous shells. 

Assays if Galena and Gold. 

The galcna from Lansdowne was assaycd by fusion with 
.. alt of tartar and nitrP., and gave 81·0 p. c. of metallic lead, 
which left on cupellation but a very minute proportion of 
~ilver. The result of three closely agreeing assays gave only 
one and a-half ounces of silver to the ton of ore. The galena 
from Bedford, treated in the same manner, gave one and seven
eighth ounces of silver, and that from Ramsay two and a-half 
ounces of silver to the ton. 

y 
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The quantity of the precious. metal in the above ores is so 
small that it can scarcely be said to euhance the value of the 
lead; but the case is different with the lead ore from 1\fere
dith's location on Lake Superior. The galena here occurs with 
variegated copper ore, in calcareous spar with laumontite. A 
portion frecd frmn copper was rcduced by fusion with borax, 
salt of tartar and mctallic iron, and gave by cupellation a quan
tity 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 
sorne adhering copper, gave at the rate of forty-three ounces 
of silver to the ton of metal; but in this assay, a portion of 
the lead having been oxydized by the nitre, the determination 
is ab ove the tru th, and is only val ua ble as confirming the highly 
argentiferous character of the galena. 

A vcin which occurs at the rapids of the Chaudière, in the 
parish of St. François, (Beauce) contains in a gangue of quartz, 
galena, blende, arsenical sulphuret of iron often well crystal- . 
lized, besicles cubic and magnetic iron pyrites, and native gold 
in minute grains. A portion of galena from the assorted and 
washed ore, sti1l 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 
moTe carefully dressed, gave at the rate of thirty-seven ounce 
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 poTtion of the sample of ore which gave 
69·0 peT cent. of lead, afforded by cupellation 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 sorne silver ore, perhaps a sulphuret, in the mix
ture 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 v:ith the addition of fragments of iron, 
and a button of lead obtained, which left by cupellation a 



globule of 0·15 grains of an alloy of gold and silver. 700 
grains of the impure blende were th en roasted and treated in a 
sü1lilar manner, and gave by cupellation 0·19 grains of a pale 
yellow alloy; the buttons th us obtained containcd a large pro
portion of gold, C'pccially that from the blende, which retained 
it form aud assmncd a deep yellow color, when, aftcr having 
been beaten out, it wa' boiled with nitric acid, which dissolved 
a portion of silver. 

Gold.-A quantity of gold dust, from the wa hing of the sands 
f the Rivi(~re du Loup, was submittcd to amalgamation, and 

]cft onc-t.hird of its weight of black fcrruginous sand, of which 
cightecn pcr cent. were separable by the magnet; the non-

. magnctic portion was dissolved by the successive action of 
hydrochloric acid and bisulphate of pota ·h, Icaving 4·8 pcr 
cent. of . ilicious re~idne. The solutions coutained iron and 
-chromium, and gave by prolonged ebullition, 23·15 p. c. of 
by titanic acid. The mingled solutions afforded no trace of tin 
hy<1rosulphuric acid, and were examincd without success for 
uranium, eerium and the rarer bases. The frequent presence 
of tin ore in the auriferous gravel of different countries, should 
encourage us to search for that val ua ble metal in our O\vn · 

.gold-bearing region. Samarskite, rnonazite, and other mine
rais containing uranium, cerium, etc., arc also sometimes met 
met with in this association, and hence thcse bases were sought 
for in the a bove examina ti on. 

The gold obtnined by the distillation of the amalgam, lost 
4·27 p. c. by fusion with borax, and the a, say of the resulting 
ingot gave 12·'37 p. c. of silver. Tù.irty grammes of this alloy 
were di:::;. olved in aqua regia, and the solution examined with
'OUt success for copper and palladium ; a minute portion of 
platinum, amounting to ·0012 p. c., was however obtai~ed. 
The remaining portion of the allo y was pure gold. 

I have the honor to be, 

Sir, 

Y our most obedient servant, 

T. STERRY HUNT. 





REPORT 
FOR THE YEAR 1854, 

OF 

T. STERRY HUNT, ESQ., CHE~IIST AND MINERALOGIST TO THE 
GEOLOGIOAL SURVEY, 

ADDHESSED TO 

WILLIAM ED:\IOND LOGAN, ESQ., F.R.S., DIRECTOR OF TITE GEOLO
GICAL SURVEY OF CANADA. 

1\foNTREAL, 1st April, 1855. 
SIR, 

In the following Report I have the honor to submit to 
you the commencement of a series of investigations of the 
stratified crystalline or metamorphic rocks of the country, 
uudcrtakcn 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 understandi-qg of the 
nature of that metamorphic process whose results are so co'n
spicuous in our Canadian Geology. 

In my Report for 1853 I had occasion to caU your attention 
to the existence of the species known as Labrador felspar, 
among the specimens brought by you from the townships of 
:Morin anù Abercrombie, anù to express the hope that fm·ther 
1·e~earches vvould ena ble us to determine more accurately thau 
had yet been doue, the geological relations of this mineral 
Rpecies, and the rocks of which it forms the principal part. 
The investigations which I have made in connection with 
yourself in the county of Terrebonne and Montmorenci, and 
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subsequently my own examinations in the county of Leinster,. 
have justified the expectation, and furnished a quantity of 
n1aterials which have been partially examined during the past 
win ter. 

The rocks about to be described ùelong to the crystalline 
strata of the Laurentide n1ountains, and occur, as far as yet 
obseTved, in close association with the crystalline limestones, 
which al teTnate with the gneissoid and quartz ose rocks of the 
formation. They are composed chiefly of felspar, with small 
portions of black 1nica, green pyroxene, and occasionally 
epidote, garnet and quartz; portions of hypersthene are also 
freq uently present, and hence the New York Geologists have 
designated these essentially felspathic strata, by the name of 
hypersthene rock. In addition to the nünerals just mentioned 
we may add ilmenite or titaniferous iron, which occurs sorne
times in large n1asses, and at other times in small ùisseminated 
grains, which like the hypersthene, appear to mark the place 
of stratification. If to tbese we add small portions of iron 
pyrites, and a little disseminated carùonate of lin1e, we shall 
have the mineralogy of these rocks so far as yet known. 

The texture of these felspar rocks is varied ; sometimes 
the 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. Some
tilnes the whole rock is unifonnly granular, while more fre
qucntly 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 rarely brilliant. These felspars 
seldom occur in distinct crystals, but their cleavage is triclinic, 
a tact which taken in connection with the densities, varying 
üom 2·66 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 a few ana
lyses by myself, we have had as yet no published chemicaL 
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examinations of any of these felspars. My investigations show 
that while ali of them are felspars with a base of lime and 
soda, the composition varies very much, being sometimes that 
of labradorite, andesine, or intermediate varieties, and at othcr 
times approaching to that of anorthite. The results of these 
investigations, so far a yet cornpleted, I have uow the honour 
to ubmit to you, as the first part of the history of this fel pa
thic formation. 

One of the 'most interesting localities of these felspathic 
rocks is in the parish of Château Richer (Montmorenci), where 
they cover a breadth of two or 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 thi~ 
region there occur everal varieties of the rock, but the most 
interesting is one made up of a fine grannlar base, greenish or 
grayi h-white in colour, holding masses of a reddish clcavable 
felspar, which are sometimes from one-tcnth to one-half an 
inch in diameter, but often take the form of large impcrfect 
crystals, frequently twelve inches long and four or five inche:-; 
wide. These dimension correspond to the faces :1\I and T, 
while the face P, characterized by its perfect cleavage, is from 
half-an-inch to two inches broad. Twiu crystals sometimes 
occnr, having a composition parallel to l\L 

II ypersthene is met with throughont the rock in flattenrd 
masses, which, althongh variable and irregular in their distri
bution, exhibit a general parallelism; they are occasionally 
four or five inches in breaclth, by an inch or mo1:e iu thickncss, 
and aTe separated from the granular fel~pathic rock by a thiu 
film of brownish-black mica. Titaniferous iron ore is also 
found in the rock in grains and lenticnlar masse , occa.~ioually 

an inch or two in thickness; these occtn· in the granular 
base, and generally near the hypcrsthene, but grains of the 
ore arc occasionally fouud in the crystalline felspar. Qnart7, 
in sma1l grains is imbedded in the titaniferons iron ore, but 
was not obscrved elscwhcre in the rock, nor have any other 
mineral than these been detected. In the specimens of the 
rock which I selected on the spot for examination, the crys
talline felspar constitutes from one-half to seven-eighths, while 
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the hypersthene does not equal more than two-hundreths, and 
the titaniferous iron more than one-hundTeth of the mass; the 
amounts of the quartz and mica are insignificant. In other 
portions of the rock, however, the proportion of the ore may 
equal five-hundreths, and in sorne parts the amount of the 
hypersthene is nearly as great. By the action of the weather 
the surface of the rock becomes of a dull opaque white; the 
clcnvable masses of felspar are, however, less affected than the 
grann1ar portion, and by their obscure redclish colour are dis
tinct1y visible on the weathered 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 brown 
hypersthene becomes lighter, and inclines to pinchbeck brown. 

This felspar is triclinic in cleavage; the angle of P: M= 
about 80° 30' ; cleavage with P, pm-fect; \vith the other 
planes dü;tinct; P is often clelicately striatcd, and sometimes 
curved; hard ness o·O, and density 2·667 to 2·67 4. Lu~tre 

vitreous, sometimes pearl y on P; colour flesh-red, passing into 
reddish, greenitSh and greyish-brown; the surfaces are sorne
times clouded with these different tints, bnt the red predomi
nates. 

The following analyses were n1ade of three different speci
mens, which wcre carefully selected, pulverized, and then 
dried at 21 2° F. The earthy ingredients were determined 
after fusion with carbonate of soda, anrl the alkalies 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 yielcls to that liquid its alkalies in the form of 
chloricls, mixed with chlorid of calcium. A second ignition 
of the undissolved resiclue with two-thirds of the first amount 
of sal-ammoniac, cusures the separation of the last portions of 
alkali. These processes were adoptcd in all the analysis of 
felspars here given :-

I. 

Silica, ........................•. 59· 55 
~-llumina, .....••.....•.....••..• 25·62 

II. 

59·85 
25·55 

III. 

59.80 
25·39 
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Peroxyd of iron, ................. ·75 •65 •60 
Lilne, .......................... 7·73 6•94 7·78 
1\fagnesia, .............. (traces.) ·11 •11 
Potash, ........................ •96 •96 1·00 
Soda, .......................... 5·09 5·09 5·14 
Loss by ignition, ................ •45 •30 ·oo 

100•15 99•45 99·82 

In a fourth specimen the quantity of lime was found equal 
to 7· 9 p. c. The composition of this felspar is very nearly 
that of andesine, which according to Abich, consists of silica, 
59·60; alumina, 24,18; peroxyù of iron, 1·58; lime, 5·77; 
magneEia, 1·0S; potash, 1·08; soda, 6·53=99·92. 

The greenish base of this rock is in general finely granular, 
and strong1y coherent; the grains possess the cleavage, lustre 
and harùucss of fclspar, and the density of carefully chosen 
fragments, vvas from 2·GG5 to 2·GG8. The greenish-white of 
the powdcr is changed to fawn colour by ignition. When 
pul verized and digested with acetic acid, the mineral loses two 
or tluee thousanùths of carbonate of lime, with traces of maO'
ne ia, a1umina, and oxyd of iron. A portion which had been 
thus treated and carefully ùried, gave the following results. 

IV. 
Si1ica, ............................................... 58· GO 
Alun1ina, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25·80 
Pcroxyd of iron,...................................... 1·00 
Litne,................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8·06 
?IIagnesia,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·20 
P otash,.............................................. 1.16 
So1la,................................................ 5·45 
Loss by ignition, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·40 

100·57 

It is therefore a felspar, diffcring but little from the crys
talline andmüne in its composition. 

The hyper thene occnrs in foliated ma ses with curved sur
faces. Besi<les the basal cleavage thus exhibited, it cleaves 
readi]y with the side aud the longer diagonal of an oblique 
pri..m of 87°· The hardnesss of the mineral is 6·0, and its 
density from 3.409 to 3·417. Lustre vitreous, sub-metallic; 
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colour blackish-brown, in thin laminœ yellowish-brown; 
streak and powder ash-gray, the powùer turning reddish-gray 
on ignition. Sub-translucent, brittle; fracture, uneven. The 
fragments which had served to determine the density, still 
contained between their laminœ flakes of felspathic matter, 
which were as far as possible removed in breaking up the 
hypersthene for analysis. The results of two ~nal yses by 
fusion with carbonate of soda were as follows : 

V. YI. 
Silica, .......................•............ 51·85 51·35 
Alumina,.................................. 3·90 3·70 
Peroxyd of iron, ............................ 20·20 20·56 
Lime,..................................... 1·60 1·G8 
Magnesia, .......•...•..................... 21·91 22·59 
Manganese, .......•.•....... ( ........ (traces) 
Loss on ignition,..... . . . . . . . . . . . . . . . . . . . . . . ·20 ·10 

99·66 99.98 

It is almost identical in composition with the hypersthene 
from Labrador, analysed by Damour. 

The accompanying ilmenite was more or less interpene
trated with felspar and quartz, which could not easily be 
separated. Its hardness was 6·0 and the density of selected 
fragments from 4·65 to 4·68. Colour and streak iron-black; 
lustre sub-metallic ; not attracted by the magnet. \Vheu 
decomposed by fusion with bisulphate of potash it gave. 

VII. 
Titanic acid,. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39.86 
Peroxyd of iron, ................ , ..•... , .............. 5G·G4 
1t1agnesia, .................... , . . . . . . . . . . . . . . . . . . . . . . 1·44 
Insoluble, quartz, &c., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4·90 

102·84 

A large portion of the iron is to be regardcd as e.·isting in 
the fonn of protoxyd. 

Another variety of felspar rock frmn Château Richer is 
is pale greenish or bluish-gray, with occasiohal reddish grains, 
and is finely granular. The lustre is vitreous upon the 
~leavages, but waxy elsewhere. The only foreign mineral 
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ob erved in the rock was brownish-black mica in small scat
tered patches. The density of the greenish-gray portion was 
2·681, and its analysi. gave as follows : 

VIII. 
Silica,.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55·80 
.Alumina,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26·90 
Peroxyd of iron,...................................... 1·53 
Lime,............................................... 9·01 
1Iagnesia,.... .. . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . ·27 
Potash,................ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·86 
Soda,............................................... 4.77 
Loss by ignition,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . ·45 

99·59 

In the parish of Château Richer and its vidnity there ar 
found boulders of a well mm·ked variety of the felspar rock, 
which hns not been met with in situ. The base is a coarsely 
granular felspar, of a light reddish-gray colour and vitreous 
lustre, exhibiting everywhere distinct cleavnges, and holding 
imbedded small brilliaut grains of ilmenite, surrounded with 
thin films of brownir:;h mica. The im bedùed crystals of 
felspar are numerous, and often three or four incl1es in length 
and brcndth, by an inch iu thickuess. The faces of the per
fect cleavage arc beautifnlly striated, and the smallcr crystals, 
which are often slen<ler and well dcfiue<l, are sometimes 
eurved. Hardness 6; density 2·680 to 2·692; lustre vitreous; 
eolour pale lavender-blue, with pearly opale cence; semi
transparent; fracture conchoïdal. 

Aualysis IX. is of a cleavable fragment from a boulder 
of thi" variety foull(l at Chftteau Ri cher, anù X. and XI. are 
from a similar and hu·ger mass in the neighbouring parish of 

t. Joachim. 

IX. 
Silica, .......................... 57·20 
Alumina, ....................... 26·40 ~ 

Pcroxyd of iron,. . . . . . . . . . . . . . . . . ·40 5 
Lilne,. . . . . . . . . . . . . . . . . . . . . • . . . . 8·34 
Potash, . . . . . . . . . . . . . . . . . . . . . . . . ·84 
Soda,.......................... 5·83 
Los.s by ignition,................ ·G5 

x. 
57·55 

27·10 

8·73 
·79 

5·38 
·20 

99·66 99·75 

XI. 
57·35 

. 27·30 

•25. 
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The district of Montreal also affords extensive exposures of 
these same felspar rocks, associated with crystalline limestone, 
in the counties of Leinster and Terrebonne. In the townships 
of Rawdon and Chertsey, they are often fine-grained and 
homogeneous, and constitute an exccedingly tough rock, with 
an uneven sub-conchoidal fracture, and afeebly 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 1nasses of this rock are almost free from for
eign minerais, while other portions abound in a green granular 
pyroxene, arranged in thin, interruptcd, parallel layers, with 
ilmenite. These layers of pyroxene are seldom more than 
four or five lines in thickncss, and occtu· an inch or two 
apart, while the laycrs 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 n1inerals appear in relief on the white wea
thered sulface of the rock, and give a picture of its stratified 
structure, which is however not less apparent on the surfaces 
of recent fracture. Small rounded bluish masses of cleavable 
felspar are frequently disseminated in the same planes as the 
other m1nerals. In some instances the pyroxene appears to 
graduate into and to be replaced by foliated hypersthene. 

The compact fclspars of this region resemble some speci
n1ens of the so-called saussurite, and many portions of these 
rocks would constitue varieties of euphotide. 

A fragment of a homogenous n1assive felspar from Rawdon 
had a density of 2·691. It was bluish-white, granular, and 
translucent, and gave by analysis: 

XII. 
Silica, . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . • • . . . . • . 54·45 
Alumina,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28·05 
Peroxyd of iron,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·45 
Lime,............................................... 9·G8 
Potash, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l·OG 
Soda,............................................... 6·25 

by ignition, ..... .........•...•.•.......•... ~ • . . . . ·55 

100·49 
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This is essentially the composition of labradorite. Se 
my Reports for 1861, p. 40, and for 18§3, p. 167, for analyses 
of two opalescent felspars, containing 54·20 and 64·70 of 
~ilica, and 11·26 and 11·42 of lime, with less 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 tban a granulm· variety of the felspathic rocks 
under description. It gave 47·40 of silica, and 14·24 of lime, 
with 2·00 of matter volatile by ignition ; its density was 2. 732. 

Another variety of this rock, from a boulder found at flun
terstown, was more coarsely crystalline than the bytownite, 
and contained imbcdded a large cleavable mass of felspar, 
which was transluccnt, of a pale sea-green colour, and pos
se sed a density of 2·696-2·703. Its analysis gave me: 

XIII. 
Silica, .....•..•...••...•..•............•.. 49.10 48·90 
Alumina, . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . • 2G·80 
Peroxyd of iron, . . . . . . . . . . . . . . . . . . . . . • . . . . . ·80 
Lime, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14·6'1 15·4(} 
Magnesia, ..........•.............. (traces) 
Alkalies by difference, . . .. . . . . . . . . . . . .. . . . . '1·33 
Loss by ignition, . . . . . • . • . . . . . . . . . . . . . • . . . . 1·30 

100·00 

At Lachute, on the Rivière du Nord, there is a felspar rock 
which you bave described as associated with crystalline lime
stone, and which con ists of a greenish granular base, holding 
cleavable masses of a beautiful felspar, approaching andesine 
in its composition. Its lu tre is vitreous, and the face, as in 
aU these felspars, is finely striated; density 2·687 ; colour lav
ender-blue, passing into sapphire-blue; semi-transparent. Its 
analysis gave: 

XIV. 
Silica, .............•...........•...•.............•.. 58·15 
Alumina, ...........•....•..•........•..•............ 26·09 
Peroxyd of iron, . • . • • . • • • . • • • • • • • . • • • . • . • . • • . . . . . . • . • ·50 
Lime,............................................... '1·78 
!1-fagnesia, . . • . • . . . . . . . . . . . . • . . . . • . . . • • • • . • . • . . . . . . . . . ·16 
Potasb, . . . • • • • • . • • • . . . • . . . . . . . . . . . . . . . • . . . . . . . • . . . . . 1·21 
Soda, . • . • . • • . • . • • . • • . • . • • . • . . . • • • . . • • . • • • • • • • • . • • • . . 5·55 
Loss on ignition, •••••••••••••••••••••• ,.............. ·45 

99•89 
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This felspar resembles closely in its composition the rose coi· 
ured crystals from the red antique porpbyry of Egypt, anal y~ 

sed by Deles·se. He obtained, silica, 58·92; alumina, 22·49; · 

p~roxyd of iron, 0·7 5 ; oxyd of mangnnese, 0·60 ; lime, 5·53 ; 
magnesia, 1·87 ; potar-:h, 0·93 ; soda, 6·93 ; volatile matters, 
1·64=99·66. After comparing this felspar with certain varie
tics of anc1esine and oligoclase, this learned author remark · 
·" it is much more important to know the cmnposition of the fel-
pars \Yhich form the base of rocks, than to cl1scuss the name~-1 

to be applied to these felspars. I have already hacl occasion 
to remark that we have hitherto attached too much import
ance to the varieties of the felspars of the sixth cry. talline 
system, and that nature has not always been limitec1 by th(' 
divisions established among them by chemists and geologists; 
the same rock s01netimes containing several varieties of these 
felspars."-Delcsse, Bulletin de la Société Géologique de France, 
2t! série, tome vii., p. 524. 

Delesse fm-ther remarks in this connection, that " the paste 
and cry..,tnls of those porphyries which are without quartz, 
contain nearly equal proportions of silica. In the paste, how
ever, the silica generally prec1ominates slightly, while the 
proportions of alumina, alkalies, and lime are somewhat lesR 
and the amounts of mngnesia and oxyd of iron are largcr. 
These relations between the paste of porphyries and their 
containec1 crystals of triclinic felspar, are of general app1i· 
cation for the porphyries of every age and colom·." Thi~ 

ûbservation finc1s its application to a certain extent in the 
case of the rocks under consideration, which like the porphy· 
ries in question are c1estitute of quartz, and often consist of 
crystals of triclinic fe1spar imbedded in a felspathic paste, 
which differs but little from the crystals in composition. Thjs 
paste is however generally so crystailine in its texture, that 
these rocks, although often porphyritic in structure, are rarely 
entitled to the name of porphyries~ 

W e find in the rocks which have been the subject of these 
examinations, a series of triclinic felspaTS in which the amount 
of silica varies from 47·40 to 59·80 per cent., and that of the 
lime from 7·73 to 14·24 per cent., the amount of the alkalies 
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s a general rule decrea~ing, 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 
l"pecies which, like vm~gite, labradorite, andesine, and oligo
clase, have been crcatcd between albite on the one hand, and 
anorthite on the other. I therefore so1ne time since pro
poscd to n'gard an the intermediate felspars as mixtures of 
thesc two spccies, \V hi ch being homœomorphous, may cry
tallize together in indcfinite proportions. The admitted 
formulas of albite and anorthite, when multiplied, become a 
follows: (Hilica being SiO, and Al20'1=3al0.) 

Albite, ....... (Si al '•Na4)0 
Equiv. wt. Dcnsity. Eq. vol. 

1054·4 2·G2 402·4 
Anorthitc, .... (Sï"'al•4 Ca~)OG ' .... 1118·4 + 2·72 = 405·0 

Albite is then a soda fcl~par, and anorthite a felspar with a 
lime base, the two crystallizing in similar fe rms, and having the 
same atomic volume; the composition and deusities of the inter
mediate felspars are such as permit us to regard them for the 
most part as mi. ·ture of the se two species. The re may ho\v
ever be a lime-albite and a soda-anorthite, for some albite. 
contain from 1·0 to 2·5 per cent. of lune, and there are anor
thitc" which yicld from. three to four per cent. of alkalif~s. In 
1 ike mann cr the constant association of a small amount of 
potash with the soda of these felspars, lead us to infer the 
admixture of a potash-albite, which would be a triclinic ortho
clase. Ecpullly significant is the presence of portions of inag
nesia aud potash in many varieties of anorthite. The diffi
culties prescntcd by the varying composition of these felspar, 
are obvü ted by admitting such mixtures of species as cou-
tant] y take in the c y tallization of homœomorphous salt 

from mixed solutions, and this consideration should never be 
lost sight of in the study of mineralogical chemistry. 

Silurian Rocks. 

In the Report for 1 51-52, I had occasion to cali your 
attention to the composition of sorne of the seùimentary rock· 
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of the Hudson River group, and to the local metamorphism 
which they had und.ergone in the vicinity of intrusive trap 
rocks at St. Nicolas, resulting in the production of minerais 
wholly unlike those produced by the wide-spread metamor
phism which has modified the Silurian strata through a large 
part of the eastern basin. Y ou have appreciated the import
ance of carefully conducted chemical exmninations as a means 
of arriving at correct ideas of the nature of this 1netamorphism, 
and in continuation of 1ny investigations, I have now to pre
sent some additional analyses of rocks from the Silurian series. 

In 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 to add to these, the examina
tian of another roofing slate from vV est bury, which unlike 
that of Kingsey, 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 excel
lent roofing slate. Its density is 2·771, and it gave by ana
lysis :-

Silica, . . • • . . . . . . . • . . . . . . . . . • . . . . . • • • . . . . . . . . . . . . . . . . 65·85 
Alumina, . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16·65 
Protoxyd of iron, . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 5·31 
Lime,............................................... ·59 
1\Iagnesia, . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . 2·95 
Potash, . . . . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . . . . . . . . . 3·74 
Soda, . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1·31 
1\Ianganese, ••.........•.•...•................ (traces) 
Water, . . . . . . . . .. • . • . • . . • . . . . . . • • . . • . . . . . . . . . . . . . . . . . 3·10 

The shining lustre and talcose aspect of many of the altered 
slates of this region, do not depend upon the presence of talc 
or other magnesian minerais, as is evident from the ana1ysis of 
one of these slates fron1 Ste. l\farie, (Beauce.) The red ancl 
green slates of this locality undoubtedly belong to the Sillery 
group; they are very much intersected by veins of quartz, 
and would be described as having a highly chloritic or rather 
talcose character. The red beds have a purplish or lilac color, 
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( nJ their cleavage surfaces are occasionally spotted \vith film: 
and scales of a greeni h mineral, resembling chlorite in appear
ance. Both the red and green beds are very soft and fissile, 
exfoliating by the action of the weather, and even becoming 
converted into a pnste, which is very unctuous to the touch, 
and has a silvery glimmerin(r ln~tre. These slates are well 
~een on the second concession of Ste. :Marie, where they have 
been qnarried in mn king e.,plorations for cop1)er pyrites~ 
"\vhich occurs there in small quantities. A portion of the pale 
rcd<lish, highly nnctuous material, was freed from quartzose 
particles by cleutriation, and after being driec1 at 2120 F., 
(J'ave the following results on ana1ysis :-

Silica, ............................................... 6G·7o 
Ahunina, ............................................ lG·20 
Peroxyd of iron, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6·90 
Lime,............................................... 0 67 
)fagnesia, ....... o.................................... 2°75 
Alkalics (by difference), ..... o......................... 3°68 
\\Ta ter, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3°10 

100°00 

From the color of the mineral it is probable that the iron 
exists in the state of peroxyd ; apart from this difference the 
,omposition of the slate of Ste. ~Iarie is almost iùentical with 

th at of \V est bury j nst dcscribcd. It would be regard cd by 
most observers as a highly talcose slate, but is almost destitute 
of magnesia, of which talc contains 33·0 p. c., and chlorite 
about the san1e proportion. It is probable that the talcoid 
Jutes like this of Rte. l\Iarie are composed in large part of 
pyrophyllite, a mineral w hich has many of the physical 
1woperties of talc, but is a hydrated silicate of alumina, con
taining when pure, about 67·0 of silica, 26·0 of alumina and 
7·0 of water. Other aluminons silicates may however posses 
similar physical characters, such as the sericite of List, which 
i regarded as a hydrous mica, and pholerite, another species 
about to be described. 

Just below the fall of the Chaudière River, near Que bec, 
here is found in a bed of sandstone belonging to the Quebec 

group of the Lower Silurian series, and situated on the confine.., 
z 
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of the metamorphic region, a peculiar mineral filling up fiE
~ures in the rock. This substance is made up of minute, soft 
scales, very unctuous to the touch, and having a silvery 
lustre; the n1asRes are greenish or ycllowjsh-white in color, 
and have but little coherence. Before the blow-pipe the 
mineral exfoliatcs in snow-white cauliflovver-like mas es, but 
i~ infusible. It givcs oH' abum1ancc of watcr when hcateù in 
a tube, assumes a fine blue color when ignited after having 
boen moistencd with a solution of nitrate of cobalt, and gives 
a. fee ble manganese reaction with carbonate of soda. 

A portion of the nüneral gently crushed to povYÙer was 
suspended in water, ancl in this manner separated to a consid
erable cxtent from intermixecl grains of quartz. Thus purificd, 
it was levigated and dried at 2120 F. ; the aspect of the pow
ùer was not changed by ignition. Analysis gave :-

r. II. 

Silica, ....................................... 46·05 45·55 

.Alumina, .................................... 38·3'1 

Lime,....................................... ·61 

Magnesia,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·63 
Water, ....................................... 14·00 13·90 

99·66 

There is without doubt an excess of silica in the specimen 
aualyzed, for it was impossible to ensure its freeùom from 
quartz. The pholerites described by Guillemin and those 
subsequcntly aualyzcd by Dr. Lawrence Smith are hydrou 
silicates, yielding from 40·7 to 44·4 of silica, and from l;J·O to 
to 15·3 of water, the remainder being alumina with traces of 
lime and 1nagnesia. The difierences in composition are pro
bably due to mechanical impuritie , and the mineral in its 
pure form is no other than a crystallinc kaolin, whose theore
tical composition as expressed by the formula 3(a10,Si0) 
+2HO, is silica 40·0, alumina 44·5, water 15·5=100·0. rrhe 
~pecies kaolin is a product of the decomposition of felspars, 
which lose the ir. alkali and a portion of sihca ; t hese ure car
ried away by solution, at the sume time that the residual 
silicate cmnbines with water. In the case of lime-felsp~rs, 
and of scapolite, which may also be converted into kaolin, the 
lime is removed at the same time with the alkalies. 
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'rhe moc1e in which this mineral occurs scgregateù in the 
flssures of the sandstoue at the Chaudière would lead to the 
supposition that it has been in a state of solution; it may 
m·idently he produce<l <luring the decomposition of the clay 
'latcs, \vhich are made up to a large extcnt cf the ruins of 
f(,lspathic rocks. The.~e .::lates are "'lowly givi11g up their 
alkalic to infiltra ti uer wnters, and are th us beiug collverted 
into l aolin. A great portion of the E'o-culled talco.se slates of 
the Alleghany nmcre, especially those as:-;ociated with the gold 
<leposites thronghout the eastern part of Nor th America, are 
clerived from the alteration of clay-slates, aml lllust be alu
minons iu their composition. It will bt! well fur the future to 
distingud1 them on account of their ill tre, by the name of 
mtcrcous slarcs or nacrcous scltists. 

ls.'ociatcù with the argillaeeous slate~ of this serie there 
are however great qnantities of magnesüm rocks; among 
these, besicles serpentiuc, diallage, dolomite aud magnesite, 
tlH're are extensive beds of compact and schistose talc, and 
others of well charaeterized chlorite. 

The magnesite which occnrs in a very large bcd in the 
town..,hip of Bolton, has alrcacly been alluùed to in the Report 
for 1849, p. G 1. An ana1y~i~ of it gave:-

Carbonate of magnesia, ............................... 60·13 
" " iron,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8·32 

Insoluble silica, ...................................... 32·20 

100·65 

'l'he insoluble resi<lue from the action of hydrochloric acid, 
wa' fouw1 to be uearly pnre silica, but con tain a trace of 
d1romium, \Vhile the so1utiou contain' bc.'ÏÙes maguesia and 
protoxyù of iron, a small portion of nickel. The nickel in 
fact forms greenish stains in the fisstUC'!S of the rock, and 
a. sociated with chrome, lw::; beeu fou nd in the ferrnginous 
magne. ite of Sutton. The chrornic iron of Ham al o contains 
traces of nickel and cobalt, awl nicl·el appears to be present 
iu many of the serpentines and other magnesian rocks of the 

ilurian "eries, both in Canada and Pennsylvania. The varions 
analyses by different chemists of magnesian minerais from 
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other regions, show that olivine, talc and kremmererite often 
con tain traces of nickel. 

Ores of Nickel. 

Small portions of nickel ocm.u in several parts of the Pro~ 
vince, aud in other associations than tho se just mentioned. 
Among the Laurentian rocks in the eleventh concession of 
Daillebout, on the land of 1\Ir. Louis Levesque, thore occurs 
on the bank of the Assumption River a quartz vein six or 
eight inches wicle in gneiss. This vein holds a considerable 
amount of cubic iron pyrites, which contains small quantitir 
of nickel and cobalt. The amount of the mixed oxyds of the 
two 1netals was founcl in two determinations to be only 0·5± 
and 0·56 per cent. 

S01ne specimens furnished me by 1\Ir. Charles Bonner (who 
aided me in several of the analyses,) from a mine on l\Iichipi
coten Island, (Lake Snperior,) contains two minerais \Yhich 
offer a 1nore abunc1ant source of nickel than the pyrite·· jmt 
mentioned. The first of these is associated with quartz, and 
is a massive nüneral with an ünpalpable structure, a shi11ing 
metallic lnstre, and a color varyiug from reddish-\vhite to 
bronze-yel1ow; brittle, fracture uneven, sub-conchoidal; hard
ness 5·0; density 7·35 to 7·40. The mineral \vas at first 
supposed to be nickeline or 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 mass :-

I. II. III. IV. 
Arsenic, .....•...•... 37·36 44·67 

Copper, ............ 44·70 3C·81 27·60 10·28 

Nickel, ............. 17·03 24·55 27·29 36·89 

Silver, .............. ·25 •21 

99·09 100•28 

It will be apparent from the following calculations that 
these different specimens are mixtures of nickeline Ni2As, and 
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domeykite CuGAs, the former containing 44·1 of nicl~el and 
;)5·9 of arsenic, and the latter 71·7 of copper and 28·3 of 
arsenic. For the first analysis 44·70 parts of copper re<]_uire 
17·67 of arsenic to form G ·37 of domeykite, and 17·0:3 of 
nickel unite with 21·57 of arsenic to form 3 ·GO of uickeline, 
requiring in all 39·24 parts of arsenic, \vhile the analysis gives 
37·36 parts, besicles a deficiency of 0·91, \vhich probably cor
re ponds to a loss of arsenic. For the fourth analysis \Ve have 
only 10·.2 of copper, rcquiring 4·05 of anmuic to form 14·33 
of domeykite, and 36·, 9 of nickel, which demand 46·7 4 of 
arsenic, O'iving 83·63 of uickeline, the two mnounting to 97·96 
parts for J 00·00 of the mineral. The nickel contaiued traces 
of cobalt. It is desirable that this locality should he fatther 
examineù, for an ore so rich in nickel is very valuable. The 
aceuiuret of copper, which evidently predominates in some 
portions of the mass, is as y et a very rare species. 

Another ore of nickel, said to be fr01n the same mine as the 
precedüw, occurs as the gangue of native copper aud native 
silver, which are disseminated through it in grains. The 
mineral is amorphous; co lor greeuish-yello\v to apple green; 
lustre waxy; sub-translucent, fracture conchoïdal ; very soft, 
polishes uuder the naïl, aml falls to pieces when immersed in 
water. It is t1ecomposed by acids with separation of pulveru
lent silica. The analyt'is of this material showed the presence 
of silica, alumina, oxyds of nickel and iron, lime, magnesia 
and water; it yields mon·over, traces of copper and cobalt, 
but no arsenic. T\VO portions of the mineral carefully freed 
from the ùisseminated metals gave the following resnlts. The 
specimen in the first analysi had been dried at 2120 F., the 
other at a higher temperature, and had lost a portion of water. 

r. 
flilicn,........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33·GO 
A ltuninn,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8·40 
Proto.·ydofiron, .•.............•.•.....•.. 2·23 
O.·yd of nickel,.. . . . . . . . . . . . . . . . . . . . . . . . . . 30·-±0 
Lin1c, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4·09 
J\lao-nc ·ia,................................. 3·:>5 
''rater, , , . , . , ........... , , .... , ... , , ...... 17·10 

99.39 

II. 
33·80 

11·00 

33·20 

3·81 
3·37 

12·20 

99.38 
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Another fragment containing the native 1netals in small 
gra~ns, gave me silver 2·55, copper 18·51, and oxyd of nickel 
20·85 per cent. It is said that a large quantity of this valua
ble ore was thrown away at the mine, being stamped and 
washed for the purpose of extracting the copper and silver. 

This substance can hardly be supposecl to be homogenou 
in its composition, b ing not improbably a result of the alte
ration of some other ores. It resem bles closely in its character 
and composition the nickel-gymnjte of Genth, which gave to 
that chemÏ.'t, silica 35·36, oxyd of nickel 30·64, oxyJ of irou 
0·24, magnesia 14·60, lime 0·26, and water J 9·09; bnt neither 
of the:e hydrated nickel ores are crystalline, and they are 
perhaps, rather to be regarded as mechanical 1nixtures than 
distinct mineral species. 

I have the honour to be, 

Sir, 

Y our most obedient servant, 

T. STERRY HUNT. 
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OF 

T. STERRY ITUNT, EsQ., OIIE~fiST AND MINERALOGIST TO TIIE 
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:MoNTREAL, lst October, 1856. 

IIaving been absent from the country durinrr nr.arly the 
whole of the year 1 55, the usual course of my iuvestiga
tious was interrupted. In the mon th of June in that year I 
was appointed by the Imperial Commission of the Erposition 
Universelle at Paris, to be a member of the 1 st class of the 
Intenwtioual Jury, a class specially charged vvith the examina
tion of all subject counected \Yith uüuiug, metallurgy, mine
ralogy and geoloo·y. I haye now at your request preparcd a 
report upon such of th ose matters which feU undcr my notice, 
during my duties as juror, a~ may be of interest to the Cana
dian public. I do not propose to attempt a report upou the 
objcct of the lst cla::-s at the Paris Exhibition, but simply to 
notice at some lcngth certain proce~'es connccted with the 
metallnrgy of iron, the m;umfactnre of sea-sa1t aud other ..,alt: 
fr01n SCtl.-Water, be2idcs , ume roiuts in COllnection with the 
lllallUfacture anLl CC llOlllical application of cementR, bitumcn. 
peat, etc .. 
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METALLURGY OF IRON~ 

The new metallurgical processes of Aùrien Chenot attracted 
Ü1 a particular mann er the attention of the Jury at the Palace 
of Industry, and werc the object of a special study by the lst 
class, who awarded to the inventor the Gold 1\Jcdal cf lionour. 
~I. Chenot there exhibited a series of specimens serving to 
illustrate the processe which beur his name, and which have 
been the result of extraordinary labors on his part, continued 
through the last twenty-five years. As the industry of irou
smelting promises for the future to be oue of great importance 
to Canada, it nmy be \vell to advert briefly to the history and 
the01·y of the n1etallurgy of iron, in order to explain the pro
cesses now in use, and to prepare the way for an e. ·act under
·tanding of those of Chcnot. 

The most ancie11t and simplest moùe of obtaining iron from 
its ores is that practiced in the Corsican and Catalan forges, 
where pure ores are treated with charcoal in small furnaces, and 
by variations in the mode of COlH.1ncting the process, are made 
to yield at once (;ither malleable iron, or a kiud of steel. But 
this n1ethod rcquires very pure ores, and a large expcnditure 
of fuel and labour, while fi·01n 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 Germany, and 
uorthern part of the State of 1: T ew Y orle 

The high or blast furnace, which couverts the ore directly 
jnto cast metal, furni ~hes by far the great er part of the iron of 
commerce. This furnace may be described as consisting essen
tially of a cruciblc in \Vhich the materials are melted, sunnoun
ted by a vertical tube or chimney some thirty feet in hcight, in 
which the reduction of the ore is eifected. Into this furuace a 
mixture of ore and fuel is introduced from the top, and the iire, 
once kindled, is kcpt np by a blast of hot or cold air, supplied 
by a proper apparatus, and admitted near the bottom of the 
fnruace . The ores submitted to this process are essentially 
combinations of iron \vith oxygen, often contaiuing besicles 
water and carbouic acid, and al ways miugled with more or lesG 
earthy 1natter, consisting of silica, alumiua, &c. The water 
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and carbonic acid being readily volatile, arc oftcn expelled by a 
prev lous process of roastiug. 'Vhen these oxyùs of iron are 
heated to redness in contact ''Tith charcoal, this matcrial cOlu
bines with the o.'ygeu of the ore, and the iron is set free or 
rcduced to the mctallic state, aftcr whieh by the fm·thcr action 
of the combu~tible it is fuscd, and collect: in a liquid mass in 
the crucible bclow. rrhe carthy ingredients of the Ore, \YÎth 

the ashcs of the fuel, arc also melted by the intense hcat, and 
form a glassy substance or slug, which fioats upon the surface 
of the moltcn metal, and from time to timo boih of thesc arc 
dra\vn oft' from the crucible It is very important to give to 
these earthy matters that degree of fiuidity which shall permit 
their n'ady separation from the reduced and melted iron, and 
to attain this end the diiiereut ores arc generally mixcd with 
certain ingredients ternwG fluxes, which serve to augment the 
fusibility of the s1ags. Limestone, saud and clay may cach 
of them be used for this object with ûiflereut ores. It will 
be kept in minù that the fuel employed in the process of 
smelting, serves for two distinct objects; first, as a combus
tible to heat the matcrials, and secondly, as a reducing agent 
to rPmove the oxygen from the ore. 

The contents of a bla t fnrnacc in action consi~t then of a 
great column of mingled ore and fuel, contiuually moving 
do-vnnvard to\varùs the crucible, and coustuutly replcui hed 
from the top, whilc a. currcut of air auù gases is coustantly 
traver 'Ïno· the mass in a contrary direction. The iuve.:!ti
gations by Lcplay ancl Ebelman of the theory of this opera
tion have preparetl the wuy for the proc<'~ es of Chenot, and 
wc shall thereforc statc in a few word ', the resnlts of their 
rescarehcs. They have shown in the fin;t place, that the direct 
ageut in the reduction of the ore is a portion of the carbon of 
the fuel in a gascous state, and secondly, that this reduction 
i.' eflectccl at a temperature far below that rcquircd for the 
fn ion of the metal. The o.-ygen of the air enteriug by the 
bla ·t, i~ at first converted by combination with the iguited 
coal, into carbonic acid, in which an atom of carbon is com
bined with two atoms of oxygen, but as this gas risi11g in the 
the furnace encounters other portions of igniteù coal, it takcs 
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up another equivalent of carbon and fonns carbonic oxyd gas, 
in which the two atoms of oxygen are combiocd with two of 
carbon. This gas is the reducing agent, for when in its upward 
progress it mcets with the ignited o,'Yd of iron, the sccon<l 
at01n of carbon in the gas takes fr01n the iron two utom of 
oxygen to form a new portion of carbonic acid, which passeR 
on, whi1e metallic iron rcmains. 

The interior of the blast furnace may be divüled into four 
distinct regions; the first and nppermost is that in which the 
n1ixture of ore and fuel is roasted ; the watcr and volatile 
mattcrs arc there drivcn off, and the whole is gradually heated 
to rcdncss. In the second region, immcd.ir.tely bclow the last, 
the alrca.ly ignited ore is retlncecl to the metallic statc by the 
ascer1tling currcnt of carbonic oxyd gas ; the metal thus pro
duced i", however, in the condition of malleable iron, nearly 
pure, and very diificultly fusible; but in the third region i~ 

it combines with a portion of carbon, and is convertecl into the 
fusible compound known as cast iron. In addition to thiE:, 
small portions of magnesium, aluminium and silicium, \vhose 
combinations are always present in the contents of the fur
nuee, become reduced, and alloying with the iron affect very 
much its quality for better or worse, Cast iron genera1ly 
contains besides these small portions of sulphur, phosphonu~, 
and other impurities less importaut. 

In the fom'th and lowcst region of the fm·nace, which iR 
near to the blast, the heat becomes more intense, the car
buretted metal meUs, togcther with the carthy 1natters, and 
both collect at the bottom of the cru cible upou what is callecl 
the hearth, from vvhich the two are ùrawn off from timc to 
timc. The cast iron thus obtained is very fusible, but brittle, 
and is far from possessing those prccious qualities which be
long to malleable iron or steel. 

To convert the cast metal into malleable iron, it is exposecl 
to a proccss wbich is calletl pwlclling, and cousists essentially 
in fusin~ it in tt furnacc of a peculiar kind, where the meta1 iR 
exposcd to the action of the air. The carbon, mangnne"e, 
silicium, and other foreign matters, are thus bnrned away, and 
th€ once liquid metal is converted into a pasty granular mass, 
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which is then consolidated under hammers or rollers, and 
drawn ont into bars of soft malleable iron. . 

To con vert into steel the soft iron tlms obtnined, it is heated 
for a lollg time in close vessels with povvdcred charcoal, a 
small quautity of which is absorbed by the iron, and penetra
ting through the mn s changes it into steel. This process is 
known by the umnc of cementation. The ch:mgc is howevcr 
irregulnr and imperfect; it is thereforc ncce ·ary to break up 
these bars of cemcnted or blistercd steel, as it is called, and 
after assortiug them acconljng to their quality, cither to weld 
them togdlwr, or to nwlt down each sort by itself in ]urge 
cruciblcs. The metal is then made into ÜJO'ots, and f01·ms 
cast stePl, whi<'h is afterwards wrought unùer the hammer 
and drawn out ü1to bar . 

Su dt is nu ontline of the long and expen 'Îvc processes by 
which malleable iron and steel arc obtaiued fi·om the ores of 
iron. The re<luctwn of the iron to the metallic state consti
tntcs but a sma11 part of the operation alH1 consumes compara
tive! y bnt little fnel, but as wc have already see11 that reduced 
iron is fir:":.t carburetted a it descends iu the fnruace, then melt
cd by nn inte11~e heat into the fonn of ca t iron, which is aguin 
fu ed in the puddlin cr furnace bef ore being convertcd into mal
I ~abh' iron, the transformation of which iuto cast steel requires 
a long coutinued heat for the cemeutatjou, and still another 
fusion. 

In n'rb y ·hire in ]~ngland, there arc commme<l for the fabri
cation of Olle tou of caRt iron, two tons and tweh'c quinta1s of 
ore aJHl two tous of mineral coal, ''hile in Stafiordshire two 
ton ci~ht quintals of coal, and two tons seveu qnintals of ore 
are employed for the production of a ton of ca ·t metal. In 
the f1lnUH'CS of the Department of the D01·doguc, in France, 
whcn' "ood charcoal is employed, two tons nml seven quintals 
of ore, nw1 one ton and three quinta1s of charcoal are employ
ed fo · a ton of iron. For the prodnctjon of a ton of wrought 
iron in EHg1an<1 ahout one ton and one-thin] of cast iron, 
and from two to two and a-ha1f tons of milwrnl coal are con
sumc(l, wltile the ;:"Ume amount of the cast irou of the DorJocrne 
requües to couvert it iuto a ton of wrought iron, one ton and 
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a-half of charcoal. Thus in Englanù the fabrication of a ton 
of wrought iron, from poor ores yielding from thirty-eight to 
forty pcr cent. of metal, requires a consumption of about five 
tons of mineral coaJ, and in Dordogne a little over threc tons 
of wood charcoal, which costs there about fifty-eight shillings 
currency the ton. The avm·age priee of charcoal in France, 
ho\vever, according to Dufrénoy, is about seveuty-four shillings, 
while in Sweden it costs only about fourteen shillings, and in 
the Ural :l\Iountains eleven shillings the ton. In France much 
of the pig iron manufactured with charcoa1 is refined by the 
aid of mineral coal. 

The questions of the priee and the facility of obtaining fuel 
are of the first importance in the manufacture of irQn. The 
ores of this 1netal are very generally diffused in the earth's 
surface, and occur abundantly in a great many places \Vhere 
fuel is dear. The iron \vhich is manufactured either wholly 
or in part with wood charcoal, is of a quality much superior 
to that obtained vYith mineral coal, and commands a higher 
priee. One principal reason of this diftèrence is that the 
impurities present in the coal contaminate the iron, 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 Ü1 111any parts of Great Britain, Europe a11d -'-T orth 
America there are found beds of what is called clay iron
stone, or argillaceous carbonate of iron, yielding from twenty 
to thirty-five pcr cent. of the metal. This association of coal 
with the ore ofièrs great facilities for the fabrication of iron, 
vvhich is made in large quantities, and at very low priees üom 
these argillaceous oi·es. 

These poor ores will not admit of beiug carried far for the 
purpose of smelting, and it is not le~s evident that the large 
qnantity of coal rcquired for their treatment coulù not be 
brought fron1 any great distance to the ores. As a general 
rule the richest and purcst ores of iron belong to regions in 
which mineral coal is wanting, while the carboniferous districts 
yield ouly pom·er and inferior ores. On this continent, which 
coutaius vast areas of coal-bearing rocks, the great ùepo~its of 
magnetic and hematitic iron ores are chiefly confined to the 
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mountamous district north of the Saü1t Lawrence, and the 
adjacent region of northcrn New York, to which mny be 
added a similar hact of country in :Missouri. In the old 
world it is in Sweden, the Ural :Mountains, Elba and Algiers, 
that the most rcmmhtble deposits of similar ores arc met 
with ; and it is not, perhaps, too n1uch to say, that if 
fayourablc conditions of fuel ::md labour \vere to be md \Vith 
in the t> tegiom;, thesc purer and more productive ores would 
be w1 ou~ht to the excluE' ion of nl1 others. But obliged to 
have rcconr.'c to wood chnrcoal, the forests in the viciuity 
of lartre iron furnaces are rapidly destroycd, and fuel at 
lcngth bccouws se arce. In a country 1 ikc ours where therc iQ 
a reudy market for {ire-wood near to the dcposits of ore, the 
priee of fuel will one day bccome snch as to precludc their 
economie \vorkiug by the ordinary proccsses. As the indnstrial 
arts progrcss, the consumption of fuel is constantly increm~ing, 
and its ecouomical employ becomes an important considera
tion. 

From these preliminaries it is evident that a great problmn 
with regard to the manufacture of iron, is to find a proccss 
which shall cnable us to work with a small amount of fuel, 
tho~c rieh ores which occlu· in districts remote frmn mineral 
coal. Snch was the problem proposed by Adrien Chenot, and 
which in the opinion of the International Jury, he has in a 
great measure resolved. 

To rcturn to the blast furnace; wc have seen that the second 
and moderatcly hcated region is that in which the reduction of 
the ore is eilèetcd, and that the intense hcat of the lower 
regions of the furnacc only affects the carburation and fusion 
of the metal. ~I. Chenot conceived the idPa of a furnace 
\Vhich should consist only of the roasting and reducing regions; 
his apparatus is but the upper pm·tion of an ordinary bla t 
fm·nace, the carburetting and fusing regions being dispcn cd 
with. In this the ore is reduccd at a low red heat, and the 
metal obtaincd in the forn1 of a gray, soft, porous ma~s, 

constituting a veritable metallic spongc, and resembling 
spongy p latinum. The furnace of Chenot is a vertical pri~
n1atic structure forty feet high, open at the top for the 
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reception of the ore, and having below a mo_veable gmte by 
which the charge can be removed; the bott01n is susceptible 
of being closecl aîr-tight. The lower part of the furuace is of 
iron plate, and is kept cool, but about mid-\vay the heat is 
appliecl for the recluction of the ore, ancl here come.., in a mosi 
important principle, which will recl'lÏre a purticular expia
nation. It is required to heat to moderate reclue..:s the 
eu tire surface of the rectangular vertical furnace thronghont a 
leugth of several feet, a result by no means ea~y to be effected 
by the use of a solicl combustible, bnt readily attainecl by a 
gaseous fLwl such as is employcd by l\I. Chenot. 

We have already explained the theory of the production of 
carbonic oxyd. The possibility of cmploying this gas a~ a 
combustible was first suggested by Karsten, and in 1841 
}L Ebelman of the School of l\fines at Paris, made a series 
of experiments ou the subject hy the ùirection of the :Mmis
tcr of Public "'\Vorks. The process employed by this chemist 
consisted essentia1ly in forcing a current of air through a 
mass of ignited coal of such thicl·ness that the whole of the 
oxygen was convcrted into carbouic oxycl; this escaping 
at an elevated temperature was brought into contact with 
the outer air, ancl furnished by its combustion a hcat sntficient 
for all the orclinary operations of meta11urgy. A consideration 
of great importance connected with this proccss Ü•, that it 
permits the use of poor earthy coals, and othcr waste com
bustibles, which could hanlly be employeù clirectly, while 
by this method the who le of their c::trbonaceous matter îs con
verted into inflammable gas. Wood and tnrf may be made 
use of in the same way, and the gas thus obtained will be 
minglcd with a portion of hyclrogcn, and probably w.ith some 
hydrocarburet: a similar mixture may be obtniued with char
eoal or anthracjte, if a jet of steam be iutrodnceJ into the 
gcnerating furnace, a modification of the process which has 
however the effcct of reducing the temperature of the evolved 
gases . 

. This mode of employing combm~tiblcs hecomcs of great 
importance in the process of Chenot, who gencrates the gas 
in small fm·naces pluced around the great prismatic tul>e, and 
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ronducts it into a narrow space betwecn this and an ont-er 
wall; throngh this by openings, a regulated supply of air 
i · introduced for the comhuî'tion of the gas, by whü~h the ore 
eontained in the tube is nü~ed to a rc<l hPat. 'rhc uext step 
i: to provide the rcduciug ùmterial which Rha1l r~move the 
o.·ygcu from the igni ell on', and for this pm·pose wc have 
a.lready secn, t1Htt even iu tlw ordinary smelting proce~.:; car
houic oxy<l is alway' ·he ngcnt; but iusÜ"'aÙ of the impure 
gas obtaiued from hi8 furun<'l'S, and <lil utPd \vith the nitro geu 
of the air, ..._L Chenot prcfer,· to prepare a pure ga~·, \Yhi<'h he 
obtaiu8 as follo\vs. A small qunutity of pnre carbouie acid, 
evolvcd from the decomposition of cnrbonate of lime, is passed 
over iguited charcoal, allfl tlms couverteù into douùle ibs volume 
of carbonic oxyd ga.,; thi · i:-; then brought in contact with igni
ted o.·yd of iron, which is reduced to the metallic state, while 
t.he gas is chang<'d into carbonic acid, ready to be converted 
into carbonic oxyd by ·lmrcoal as before lu this way the 
volume goes ou doubling eaeh time the two-folù operation 
]s repeated. ny introduciwr the curùonic oxyd tlms obtaincd 
iuto the furuace charged with iguited iron ore, and with
drawiug a 11ortion of the uas ut a hicrhcr levcl, for the pur
pose of passing it again over iguited charcoal in a smnller 
tube apart, tlw process may be earried on indefiuitcly, the 
C'arbouic acid serving as it \Vere to carry t.he reduciug com
bustible from the one tnbe, to the ore in the other. 

A modification of thi~ process cousists iu ming1ing the ore 
with an equal volume of small fragments of charcoal, and 
admittiug a limited supp1y of air into the bo<ly of the appar
a tns, by opening~ at tHi<1-heig1lt, the beat being as before 
applie<l from without. lu this case the action is mwlogous 
tu that whi('h tal·es place in the on1inary blast furnace: 
earbouic oxyd and earhouic acid are alternately formed by 
the reactions between the o.rygen of the air, the ore and 
Uw charcoal; but the sHpply of air beiug limited, and the 
temperature low, neither carburation nor fusion of the metal 
eau take place, and five-si.·ths of the charcoal cmployed remain 
unchanged and serve for another operation. This simpler 
way has the disadvantuge that onc-half of the furnace is 
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occupied with charcoal, so that the product of metal is les 
than when the redncing gas is prepared in a separate cren
erator. In either case the procluct is the same, and the iron 
remains as a soft porous substance, retaining the form and 
size of the original masses of ore. This n1etallic sponge j~ 
readily oxy<lized by moisture, and if prepared at a very low 
temperature, takes fire fron1 a lighted taper, and burns like 
tinder, yielding red oxyd of iron. In ortler to avoid the incon
venience of this excessive tondency to oxydation, the metal 
Ï" exposed in tho procesR of manufacture to a heat somewhat 
greatcr than -v ould be required for the reduction; this ren
dors the sponge 1nore dense, aad less liable to oxydation in 
the air. 

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 ncarly cold before reaching the bottom. 
It is thon romoved at intervals, by an ingenions arrange
mont, ""hi ch onab1es the opera tor to eut off, as it were, the 
lower portion of the mass, without allowing the air to enter 
into the apparatus. In the case where the ore has been mixecl 
with charcoal, the largor masse~ of metal are now separatcd 
from it by a , creen, and the smaller by a revolving magnetie 
machine. 

This spongy m.etallic iron mny be applied to varions uses. 
If we grind it to powder and then submit it to strong pres
sure, coherent masses are obtained, which at a welding heat, 
contract slightly, without losing their form, and yield mallea
ble iron. By this proccss of n1oulding, which may be termed 
a casting without fusion, the metal may be obtained in form, 
retaining all the sharpness of the mould, and possessing the 
tenacity, malleahility and infusibility of wrought iron. The 
masses thus compressed have in fact only to be f01·ged, to 
give wrought iron of the finest quality; and it is found 
that during the hammering, any earthy matters mechanically 
intermi,'ed, are eliminated like the scol'Îffi of the iron from the 
)uddling furnace. 

But without overlooking the great advantage of this method. 
of making malleable iron, and moulding it into the shape.., 



required, it is especially as applied to the manufacture of 
steel, that the metallurgical methods of Chenot deserve atten
tion. In the ordinary process, as we have already seen, the 
bars of malleable are carburetted by a prolonged heating in 
the midst of charcoal powder ; but the operation is long and 
expensive, and the metal obtained by this mode of cementation 
is not homogeneous. 1\I. Chenot avails himself of the porosity 
of the metallic sponge, to bring the carbon in a liquid state in 
contact with the minutest particles of the iron. For this pur
pose he plunges the sponge into a bath of oil, tar, or melted 
resü1, the composition of the bath varying according to the 
quality of the steel which it is desired to obtain. The sponge 
thus saturated, is drained, and heateJ in a close vessel. The 
oily or resinous matter is expellecl part1y us a gas, but for the 
greater part distils over as a liquid, which may be again 
employed for cementatjon. A small portion of carbon from 
the decomposition of the oil rests however with the iron, and 
at the tmnperature of low redness, employed near the end of 
the distillation, appears to have already combined chemically 
with the metal. This treatment with the bath and distillation, 
may be renewed if the carbonization is not sufficient after one 
operation. 

The cemented sponge is now ground to powder and moulded 
by hydraulic pressure into small ingots, which may be heated 
and directly wrought under the hammer, like the compressed 
iron sponge; the metal thus obtained may be compared to 
refined blistered steel. If however the cemented and com
pressed sponge is fused in crucib1es, as in the ordinary process 
for making cast steel, the who1e of the earthy impuritics which 
may be present, rise to the surface as a liquid slag, whicb is 
easily removed, whilc the fused metal is cast into ingots. In 
this way, by cementation and a single fusion, the iron sponge 
is converted into a ca t steel, which is from the mode of its 
preparation, more uuiform in qua1ity than that obtained by 
the ordinary pro cess, and whjch was found by the Jury to be 
of remarkable excellence. 

Such is a brief outline of the methods invcnted by Adrien 
Chenot for the reduction of iron ores, and the fabrication of 
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occupied with charcoal, so that the product of metal is 1 ·ss 
than when the reducing gas is prepared in a separate O'en
erator. In either case the product is the same, and 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 prcpared at a very Jow 
temperature, takes fi.re fron1 a lighted taper, and burns like 
tinder, yielding red oxyd of iron. In orÙCT to avoid the incon
venience of this excessive tcndency to oxydation, the metal 
Ï' exposed in the process of manufacture to a heat somc\vhat 
grea ter than would be req uired for the reduction ; this ren
ders the sponge 1nore dense, and less liable to oxydation in 
the air. 

The part of the furnace below the action of the fire is so 
prolonged, that the reduced metal in its slow descent, ha~ 
time to become very nearly cold before reaching the bottom. 
It is then rcmoved at intervals, by an ingenions arrange
ment, V\hich enables the operator to eut off, as it were, the 
lower portion of the mass, without allowing the air to enter 
into the apparatus. In the case where the ore has been mixed 
with charcoal, the lm·gcr masses of metal are now separatcrl 
from it by a , creen, and the smaller by a revolving magnctie 
machine. 

This spongy metallic iron may be applied to various use. 
If we grind it to powder and then submit it to strong pres
sure, coherent masses are o btained, which at a welding heat: 
contract slightly, without losing their form, and yield mallea
ble iron. By this proccss of moulding, which may be termed 
a casting without fusion, thP. metal 1nay be obtained in form 
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 
()'ive wrought iron of the finest quality; and it is found 
that during the hammering, any earthy matters mechanically 
intermixed, are eliminated like the scorire of the iron from the 
puddling furnace. 

But without overlooking the great advantage of this method 
of making malleable iron, and moulding it into the shapes 



required, it is especially as applied to the manufacture of 
steel, that the meta1lurgical methods of Chenot deserve atten
tion. In the ordinary process, as we have already seen, the 
bars of mal1eable are carburetted by a prolongcd heating in 
the midst of charcoal powder ; but the operation is long and 
expensive, and the metal obtained by this mode of cementation 
is not homogeneous. 1\I. Chcnot avails himself of the porosity 
of the metallic sponge, to bring the carbon in a liquid state in 
contact with the miuutest particles of the iron. For this pur
pose he plunges the sponge into a bath of oil, tar, or melted 
resin, the composition of the bath varying according to the 
quality of the steel which it is desired to obtain. The sponge 
thus saturated, is drained, and heatcd in a close vessel. The 
oily or resinous matter is expelled partly as a gas, but for the 
grea ter part distils over as a liq uid, which may be a gain 
employed for cementation. A small portion of carbon from 
the decomposition of the oil rests however with the iron, and 
at the temperature of low redness, employed near the end of 
the distillation, appears to have already combined chemically 
with the metal. This treatment with the bath and distillation, 
may be renewed if the carbonization is not sufficient after one 
operation. 

The cemented sponge is now ground to po,vder and moulded 
by hydraulic pre sure into small ingots, which may be heated 
and directly wrought under the hammer, like the compressed 
iron sponge; the metal thus obtained may be compared to 
refined blistered steel. If however the cemented and com
pressed sponge is fused in crucibles, as in the ordinary process 
for making cast steel, the who le of the earthy impurities which 
may be present, rise to the surface as a liquid slag, whicb 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 ca t steel, which is from the moùe of its 
preparation, more uniform in quality than that obtained by 
the onlinary process, and which was found by the Jury to be 
of remarkable excellence. 

Such is a brief outline of the methods invented by Adrien 
Chenot for the reduction of iron ores, and the fabrication of 
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wrought iron and steel, constituting in the op1n1on of one 
en1inently fitted to judge the case, (1\fr. Leplay, of the Impe
rial School of :Mines, and Commissary General of the Exhi
bition,) the most important metallurgical discovery of the age. 

The peculiar condition of the iron sponge has enabled the 
inventor to make many curious alloys, sorne of which promise 
to be of great importance ; by impregnating it with a solution 
of boracic acid, a pcculiar steel is obtained, in which boron 
replaces carbon, and by a similar app1ication of different met
allie solutions, various alloys are produced, whose formation 
would otherwise be impossible. 

The proccsses of M. Chenot are now being applied to the 
fabrication of steel at Clichy, near Paris, where I bad 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 priees of labor and fuel in the 
vicinity of the metropolis, it appears from the data furnished 
by J\L Chenot to the Jury, that steel is manufactured by him 
at Clichy, at a cost which is not more thau one-fourth that of 
the steel manufactured in the same vicinity from the iron im
ported from Sweden. According to l\L Chenot, at the works 
lately established on his system by Villalonga & Co., near Bil
boa in Spain, they are enabled to fabrieate the metallic sponge 
at a cost of 200 francs the ton, and the best quality of caRt 
steel at 500 francs, or $100 the ton of 1000 kilogrammes, 
(2·200 pounds avoirdupois.) The conversion of the ore to the 
condition of sponge is, I was assured by M. Chenot, effected 
with little more thau its own weight of charcoal. 

The differences in the nature of the steel made from various 
ores have long been weil known, but until the recent experi
ments of Chenot, the subject was but very imperfectly under
stoo<l. According to him the nature of the ore has much more 
to do with the quality of the metal thau the mode of treatment, 
and he compares the different steels to the wines of different 
localities, which owe their varicd qualities far more to the 
nature of the grapes, than to any variations in the mode of 
their fermentation. The proeess of cementation employed 
by Chenot furnishes, according to him, an exact measure of the 
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capability of the iron to produce steel. The sponges of the 
iron from Sweden and the U ral 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 to cast iron in its properties. While the ores of 

weden and the U rals are famous for the excellent q uality of 
their steel, the ore of Elba is known to yield a very superior 
iron, but to be unfit for the fabrication of steel; and Chenot 
conclude , from a great many observaticns: that the steel-pro
ducing capacity of any iron is measured by the quantity of 
carbon which it can absorb before lo~ing its malleability and 
degenerating into cast iron. 

Desirous to avail 1nyself of these researches of M. Chenot, 
I placed in his bands, in September, 1865, specimens of the 
different iron ores from Canada, which bad been sent to the 
Exbi bition at Paris, and engaged him to su bmit them to the 
process of reduction, and to test their capabilities for the pro
duction of steel. M. Chenot bas al o obtained remarkable 
alloys of chromium and titanium with iron, his processes ena
bling him to effect the direct reduction of chromic and titan
iferous iron ores ; specimens of the e two ores from Canada 
were therefore furnished him, but the sudden and lamented 
dea th of Chenot, hy an accident, in the mon th of N ovember 
following, deprives u for a time of the advantages of his ex
periments. His sons however are instructed in his processes, 
and have promised to undertake at an carly day the exam
ination of our Canadian ore . I am disposed to attach great 
importance to these investigations, from the hope that among 
our numerous deposits of iron ore, belonging in great part to 
the same geological formation as the iron ores of Scandinavia, 
there may be found sorne capable of yielding a steel equal to 
that of the Swedish iron. With the new and economical pro · 

· cesses of Chenot a valuable steel ore will be sought for, even 
in a distant country, and may be advantageously transported 
in a crude state, to the localities where fuel and labour are 
most available. 

One great condition for the successful application of these 
processes is, that the ores should be comparatively pure and 
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free fron1 earthy mixtures. W e have already alluded to the 
impurity of the ores which are smelted in the coal districts 
of England, and even the ore brought by Chenot from Spain1 

and employed by him in his works at the gates of Paris, con
tains about ten per cent. of fixed, and as much volatile matter, 
it being a decomposed spathic iron. Many of the maguetic 
and hematite ores of Canada are almost chemically pure: 
such are those of 1\farmora, Madoc, Hull, Crosby, Sherbrooke, 
MacNab and Lake Nipissing, which even if they should not 
prove adapted to the manufacture of superior steel, offer for 
the fabrication of metallic iron, by the processes of Chenot, 
very great advantuges over the poorer ores, which in many 
parts of this continent are wrought by the ordinary processes. 

The small 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 availa
ble, are considerations which should fix the attention of those 
interested in developing the resources of the country. With 
the advantages offered by these new modes of fabrication, our 
vast deposits of iron ore, unrivalled in richness and extentr 
may become. sources of national wealth, while by the ordinary 
method of working they can scarcely, at the present priees of 
Iron and of labour, compete with the produce of much poorer 
ores, wrought in the vicinity of deposits of mineral coal. 

ON THE EXTRACTION OF SALTS FROM SEA WATER. 

The manufacture of salt from the waters of the ocean has, 
fr01n an earl y period, been a most important branch of industry 
for the south of Europe. Without reveTting to high antiquity, 
we may cite the salines of V enice, to which that republic 
owed the commencement of its greatness and its wealth. 
The lagoons which surrounded that city were enclosed, and set 
apart for the breeding of :fish, and for the manufacture of salt. 
Making a monopoly of this staple of life, the po licy of V enice 
was to obtain possession of all those salines which could 
compete with her, and we find the Venetians destroying such 
as they could not ~ake use of, and exacting from the neigh-
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bouring princes, treaties to the effect that they would not 
re-establish the suppressed salines. It was only two or three 
centuries later that this powerful republic ordered, in the 
interest of her commerce, the suppressiûn of the salines of her 
own lagoons, and augmented 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 salt. 
for all southern Europe. But with the downfall of Venitian 
power, we find the saline of Provenee and Languedoc grow
ing into importance, while th ose of V enice had fallen into 
decay, so that when the Emperor Napoleon I. created the 
kingdom of Italy, he had recourse to a French engineer frmn 
1\Iarseilles to re-establish the salines of V eni ce, which are now 
once more organised on a vast scale. 

It is however in France, and especially upon the shores of 
the l\Iediterranean, that we shall find the most exten ive 
salines, and the most intelligent system of working these great 
ources of national wealth. On the western coast of France, 

the salt marshes of Brittany and La V cndée are wrought to a 
considerable exteut, but the cool, moist and rainy climate of 
these 1·egions is much less favorable to this industry than that 
of the southern shores of the empire, where dry and hot 
sum mers offer great facilities for the evaporation of the sea
water, which is effected in all the salines of which we have 
spoken, by the sun and wind, without artificial heat. 

The salt works of the Lake of Berre, near 1\farseilles, were 
those whose products attracted the most attention at the 
Exhibition, not only on account of the excellent method there 
pursued for the manufacture of sea-salt, but from the fact that 
the important processes of 1\Ir. Balard for the extraction of 
pota h, sulphates and other valuable materials from the mother 
liquors, are there applicd on a large scale. Having hacl occa
sion to examine carefully these products in the course of my 
duties as J uror at the Exhibition, and having aftenvards 
visited the saline of Berre, I propose to give here orne ac
count of its con~tructiou 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 
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colleague, Mr. Balard, of the Academy of Sciences, who most 
kindly furnished me with eveTy information respecting the 
processes of his invention whicb are there applied, and also 
to Mr. Agard, the enlightened and scientific directo.r of the 
saline. 

The first condition for the establishment of a salt work is a 
1ow, broad, lev el ground on the border of the sea, which can he 
protected by dy kes from the action of the ti des, and as these 
are considerable on the Atlantic coast and insignificant in the 
Mediterrauean, the arrangements required in the two regions 
are somewhat different. In both cases however the high tides 
are taken advantage of to fill large and shallow basins 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, through which it passes succes
sively, and where by the action of the sun and wind the watCI 
is rapidly evaporated, and deposits its lime in the fom1 of 
sulphate. It then passes to another series of sma1ler 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 
.>~alting tables, where the salt is 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 evaporation. In the large establishments 
of the l\Iediterranean, the systmn 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 sixteen feet in djameter~ (moved by steam or 
horse power,) and conducted into the other basins. There 
differences of level establish a constant cunent, and in this 
way greatly promote the evaporation. 

But in whatever manner the process is conducted, the con~ 
centrated brines, making 25° of Beaumé's areometer, are finally 
conducted to the salting tables, where they begin to deposit 
their salt in the form of crystalline crusts, which are either 
collected with rakes as soon as they form, oo· as at Berret 
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allowed to accumulate at the bottom, 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 ~oon as 
they have reached the above density, and reserved for opera
tions to be detailed fm·ther on. When the salt has attained a 
sufficient thickness, it i broken up and piled upon the sides 
of the basins in large pyramids, which are covered with clay 
on the western coa t of France, but loft unprotecteü Lluring 
the summer season, in the dry climate of the south. In these 
h aps, the salt undergoes a process of purification ; the mois
ture from the clay or frmn occasional rains penetrates slowly 
through the ma s, removing the more soluble foreign matters, 
and ] aving the salt much purer than before. In the south, 
it is taken directly from these heaps and sent into the 
market, but in the les. favorable conditions presented on the 
we tern coast, the thin lnyers of salt thcre collected are 1nore 
or less soiled with earthy matters, and for many uses require 
a process of refiuing before they are brought into commerce. 
~,or this pm·pose two methoùs are employed; the one consists 
in simply wa"hinO' the crude salt with a concentrated brine, 
which rcmoves the foreign salts, and a large portion of the 
earthy impurities. rrhe other more perfect, but more costly 
process, consists in <lissolving the impure salt in water, and 
dding a little lime to precipitate the salts of magncsia al ways 

present, after which the filtered brine is rapidly boiled dovvn, 
when a fine-grained salt epamtes, oris more slowly evaporated 
to obtain the larO'e-grained cubic salt which is used in the 
saltiug of provisions. The masses of coarsely cry._ talline salt 
frmn the saline of the south have no need of these Tefining 
pro cesses. 

In practice, the evaporation of the brines for sea-nalt at Berre 
is carried as far as 32°, and the salt separated into three 
qualities. Tietween 25° and 26° the brine deposits OllC-fourth 
of its salt, which is kcpt apart on account of its great purity, 
:: ~:~d soldat a higher priee than the rest. In passing from a 
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density of 26° to 28°5, sixty per cent. more of salt of second 
quality are deposited, and from this point to 32° the remaining 
fifteen percent. are obtained, somewbat impure and deliques
cent from the magnesian salts wbich it contains, but prefered 
for the salting of fisb, on account of its tendency to keep 
them moist. The average priee of the salt at the salines is 
one franc for 100 kilogrammes, (2~~0 pounds avoirdupois,) 
while the impost upon it was, until recently, tbirty times that 
sum, and is even now ten francs the 100 kilogrammes. 

The waters of the 1\Iediterranean 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 1VIediterranean tbere are besicles, about 0·8 
percent. of sulphates and chlorids of calcium, magnesium and 
potassium. The quantity of water which it is necessary to 
evaporate in order to obtain a small amount of salt, thus 
appears to be very great, but under favorable circumstances 
this is a small consideration, as will appear fron1 the following 
fact. The saline of Berre is situated upon a small lake, com
municating with the ocean, but fed by streams of fresh water, 
so tbat while tHe waters of the open sea have a density of 3°5, 
those of the lake bave only 1°5, or scarce1y balf the strength of 
sea water. N evertheless the advantages of the position offered 
by the shores of the lake for the establishment of a saline, 
are sufficient to compensate for the deficiency of salt in the 
water, and to make of Berre one of the most flourishing salines 
of the south of France. The evaporating surfaces here cover 
3,300,000 square metres, equal to 815 English acres; of this 
area one-tenth is occupied with the sa1ting tables, but with 
sea-water, where less evaporation is required to bring the 
brine to the crystallizing point, one-sixth of the area would 
be thus occupied. The amount of salt annually produced at 
saline of Berre is 20,000,000 of kilogrammes. 

Owing to the dilution of the water of the lake of Berre, the 
proportion of salt there manufacttued is small, when we con
sider the area, and compare the produce 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 
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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 25 kilogrammes of salt, the evaporation required to 
produce the above amount corresponds to 800,000 cubic me
tres, equal in the second estimate given above, to a layer of 
water 0·40 metre, or 15i English inches in thickness. 

The plan hitherto adopted in the salines of the European 
coasts, has been to commence the evaporation of the sea-water 
with the spring time of each year ; in this way sorne three or 
four months elapsed before a sufficiently large amount of strong 
brine was accumulated to enable the manufacturer to com
mence 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 ennghtened director of the works of Berre, 
M. Felicien Agard, bas however introduced a very important 
improvernent, in the management of the salines, by means of 
which he cm-ries 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 mm·king 
70, 1 0°, and even 20°. These are st01·ed away in large pits, 
where the depth of liquid being considerable, the diluting effect 
of the spring Tains 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 con
centrated liquors, and the salt is all harvested in the months 
of August and September. 

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 Berre, a coriaceous fungous plant, to which botan
ists have given the name Microcoleus corium, was observed to 
vegctate upon the bottom of the basins, and this being care
fully protected, bas fini hed by covering the clay with a layer 
like felt, which protects the salt from contamination by the 
earth, and enables it to be collected in a state of great purit; . 
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The conditions of exposure to sun and wind offered by the 
locality ch ,sen for a s:1line are also to be carefully considered, 
for upon these will of course gre:1tly depend the rapidity of 
evapor:1tion. The salines of the lagoons of V enice, 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 Adri:1tic are 
considerable, and from the lowness of the ground, the labour 
of constructing the basins and dykes could only be c:1rried on 
at low water. The moist and rainy climate of Venice also 
offers serious obstacles to the manufacture of salt; to over
come these, two plans are adopted. The salting tables are so 
arranged that in case of heavy rains, the concentrated brines 
can be rapidly run off into deep reservoirs, while other reser
voirs of saturated brine at higher ]evels serve not ouly to feed 
the salting tables, but to cover with a thick layer those tables 
which may contain a large amount of salt, and thus protect 
them from the atmospheric waters. 

W e may mention here a process which, although unlmown 
in France, is applied in Russia and on the borders of the 
\Vhite Sea, and may, perhaps, be advantageously employed 
on our own shores. It consists in applying the cold of winter 
to the concentration of the sea-water. At a ]ow temperature 
a large quautity of ice separ:1tes, ·but :1ll the saline matters rest 
in the liquid portions, so that by separating the ice a concen
trated brine is obtained, which may afterwards be evaporated 
by the summer's sun or by artificial heat. 

Treatment o/ the Bittern or 1lfothe7· Liquors. 

The waters which have reached a density of 32° in the salt
ing tables, have already deposited the greater part of their 
common salt, and now contain a 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 magnesia aud potash, so that a1though for
Inerly rejected as worthless, these liquors are now almost as 
val ua ble as the salt of which they are the residue. 
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The production of sulphate of soda, which is directly em
ployed in the manufacture of glass, and as a manure, and till 
n1ore largely as a material for the fabrication of carbonate of 
oda, is the most important object of the working of the mother 

liquors. Immense quantities of sulphate of soda are now pre
pared in France and England by decomposing sea-sal t with 
ulphuric acid, which is manufactured with sulphur obtained 

chiefly from foreign sources. In view of this immense con-
umption of sulphur, it becomes important especially intime of 

war, wh en this sub tance is required for the fabrication of gun
powder, to find sorne source of sulphate of soda other thau the 
decomposition of sea-salt by sulphuric acid. This process is 
besides objectionable from the vast amount of hydrochloric 
acid di engaged, which in most localities caunot be entirely 
eousumed, and is very pernicious to both animal and vegetable 
life in the vicinity. 

It had already been observed that uuder certain conditions 
the reaction between sulphate of magnesia and chlorid of 
.. ;odium could give rise to sulphate of soda; and Mr. Balard 
has shown that by taking advantage of this decomposition, the 
ulpliate of soda can be advantageously prepared from the 

bittern of the salting tables. 
When the liquors of 320 are evuporated by the summer's 

heat, they deposite during the day a portion of common alt; 
but the coolness of the nights causes the eparation of crystals 
of sulphate of magnesia, and the quantity of this latter salt 
goes on increasing as the evaporation advauces toward 360. 
This mixture of salts (A) is carefully collected, and rescrved 
for the manufacture of the sulphate of soda. 

When the bittern at 36° is still fm·ther evaporated by the 
beat of the sun, it deposits a mixture whieh is called sel d'üé, 
and contains a large amouut of potash. By a second crystal
lization of this product, a double sulphate of potash and mag
ne Üt is obtained, which holds 24 per cent. of pure potash ; but 
this mode of treatiug the mother liquors of 36° is less advan
tageous than the following, which is now adopted. The liquors 
are placed in large basins and preserved until the first frosts, 
when at a temperature of 36° or 40° Fareuheit, they deposit 
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the grea ter part of their sulphate of magnesia in large crystals. 
This sulphate, which is pure Epsom salt, is either sold to the 
apothecaries) or used to prepare sulphate of soda by the process 
about to be described. When the sulphate of magnesia has 
been thus separated, the liquid is run off into large reservoirs, 
and preserved until the next summer, when it is again evapo
rated in shallow basins by the sun's rays. It now deposits a 
large amount of a fine granular salt, which is a double chlorid 
of potassium and magnesiun1. This double salt can only be 
crystallized fr01n solutions containing a large 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 magne
sian salt deliquescing, drains off, and the chlorid of potassium 
remains behind. 

The mother liquors having acquired a density of 380, have 
deposited all their potash, and are now evaporated by artificial 
heat to 44° ; during this evaporation they still deposit a por
tion 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 complete]y decomposed into hydro
chloric acid and an impure magnesia, still containing sorne 
sulphates and chlorids, which may be removed by water. 

By ming ling in proper proportions the solution of chlorid of 
magnesium at 44° with brine at 240, neally the whole of the 
sea-salt is precipitated in the form of minute crystals of great 
pureness and beauty ; the mother liquors are then removed by 
washing wjth a saturated brine, and in this way a very fine 
quality of table salt may be advantageously manufactured. 

During these successive concentrations the volume of the 
water bas become greatly diminished. 10,000 gallons of sea
water reduced to 25°, (the point at wbich it begins to deposit 
salt,) measure only 935 gallons; at 30°, 200 gallons; at 31° 

50 gallons ; and at 34°, are reduced to a volume of only 30 
gallons. 



Preparation of Sulplwte 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 32°, 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 exposed in shallow 
basins to a col cl of 32° F ., wh en it deposits 120 parts of 
hyrlrated sulphatè of soda, equal to 54 of anhydrous sulphate, 
or three-fourths of the sulphuric acid of the mixture. In 
theory, about equal weights of the two salts are necessary for 
their mutual decomposition, but an excess of common salt 
diminishes the solubility of the sulphate of soda, and thus 
augments the product. From the residual liquid, which con
tc'tins chlorid of magnesium mi.xed with common salt and a 
portion of sulphate of magnesia, the latter salts may be sepa
rated by evaporation. The sulphate of soda is converted into 
carbonate of soda by the usual process of calcination with 
carbonate of lime and coal. 

The Potash Salts. 

The chlorid of potassium obtained by the process already 
indicated, is decomposed by sulphuric acid, and the resulting 
sulphate at once converted into carbonate of potash by a 
process si.milar to that employed for the manufacture of 
carbonate of soda. The carbonate of potash thus prepared 
is free from sulphate and chlorid, as well as from silica and 
alumina, and those metallic impurities which like iron and 
manganese, are always present in the salt obtained from 
wood-ashes, and render the potashes of America and Russia 
unfit for the fab~·ication of fine crystal glass. The double sul
phate of potash and magnesia may be at once decomposed 
like the sulphate of potash, by limestone and coal, and both it 
and the chlorid may be directly employed in the fabrication of 
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potash-alum, a salt which contains nearly ten per cent. potash, 
and of which five thousand tons are annually manufactured in 
France. The high priee of the salts of potash bas led the 
manufacturers of alum, to replace this alkali wholly or in part 
by ammonia, but the potash salts frmn sea-water will furnish 
potash so cheaply as to render the use of ammonia no longer 
advantageous. 

The greater part of chlorid of potassium as yet produced in 
the salines in the 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 in sorne parts 
of South America, is directly decomposed by chlorid of potag.. 
sium, yielding con1mon salt and pure nitrate of potash for the 
fabrication of gunpowder. 

Yield ofthe Mother Liquors. 

According to a calculation of Mr. Balard the amount of 
sulphate in sea-water 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 beside 
20,000 tons of sea-salt, 1,550 tons of dried sulphate of soda, 
or 7·75 percent., instead of the 12·50 per cent. indicated by 
theory. Estimating the yield at 7·0 per cent. according to 
Payen, the cost of the sulphate will be 30 francs the ton, 
which will make the cost of the crude carbonate of soda 60 
francs, while it brings in France from 80 to 120 francs the ton. 

The amount of chlorid of potassium obtained is equal to 
one-hundTedth 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 tons 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 chlorid of potassium 
for the value of 72,000 francs. The potash being a secondary 
product from the residues of the processes for sea-salt and 
sulphate of soda, is obtained almost without additional co t. 



~ ~1' It bas becn sbown by careful calculations that the sulphate of 
1

t soda and the potash from the waters of the l\Iediterranean, will 
Id alone rcpay the expense of extraction, the sca-salt first depo

sited, bcing re-dissolved and carried back to the ocean. A 
powcrful company is now erecting works on a great scale in 
the vici11ity of l\Iarseillcs, where the marshes of the Camargue 
offer a great extent of waste lands, valueless for cultivation, 
but wc1l aùapted for this manufacture. Here it is proposed 
to evapornte the sea-water solely for the sake of the sulphate~, 
the potash and the magnesia which it contains. Basüi.s whjch 
are alrcady covered with a layer of sea-salt, are very advan
tageonsly employed for the evaporation of the mother liquon:, 
from the case with which the potash and magnesia salts may 
be collected from it in a state of purity. 

The amount of salt proùuced in France in 1847 was 
about 570,000 tons, of wllich 263,000 were from the salt
marshcs of the ltiediterrauean, 231,000 from those of the 
western coast, and 76,000 from salt-springs and a mine of 
rock salt; there were employed in these 16,650 workmen. 
If wc estima te the produce of the salt marshcs in round num
bers at 500,000 tons, the amount of cblorid of potassium to be 
obtained from the mother liquors, at one per cent., will be 
6000 tons, and that of the sulphate of soda at seven per cent. 
will be 35,000 tons. The amount of sulphate of soda 
annually manufactured in France is 65,000 tons, requiring for 
this pm·pose 54,000 tons of sea-salt, and nearly 14,000 ton 
of sulphur, which is completely lost in the manufacture of 
carbonate of soda.* If now the mother liquors from an area 
twice as great as is now occnpied by all the salines in France, 
were wrought with the same results as at Baynas, they would 

• The soda manufactory of Chaunay, established in connection with the glass 
works of St. Gobain, consumes above 5,000 tons of sulphur yearly, and the 
immense establishment of Tennant, at St. Rollox, near Glasgow, employs annu
ally 17,000 tons of salt, 5,550 of sulphur and 4,500 tons of oxyd of manganese. 
It produ<.;ed in 1854, 12,000 tons of soda-ash, 7,000 of crystallized carbonate of 
soda, besides 7,000 tons of chlorid of lime, prepared with the chlorine obtained 
by decomposing the waste hydrochloric acid from the soda process by the 
oxyd of manganese. The cost of the sulphur in England in 1854 was about 
twenty-five dollars the ton. 
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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 to Mr. Balard 
the consumption of potash in France amounted in 1848 to 
5,000 tons, of which 3,000 were imported, and 1,000 tons 
extracted from the refuse of the beet-root employed in the 
manufacture of sugar. 

The pToduction of the two alkalies, potash and soda, offers 
sorne very interesting relations. Previous to the year 1792, 
soda was obtained only 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 1node of extracting soda from sea-salt. 
Obliged for the purposes of war to employ all the potash 
which the country could produce, for the manufacture of 
saltpetre, it became necessary for the fabrication of soaps 
and glass to replace this alkali by soda, and therefore to 
devise sorne more abundant source of it that was afforded by 
sea-weed. It was then that the Government having offered 
a prize fr01n the most advantageous method of extracting 
the soda from sea-salt, Leblanc proposed the process abov~ 
alluded to, which consist in converting the chlorid of sodium 
into sulphate, 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 adopted throughout the world, "and those who 
thought to annihilate the industry of France were soon 
obliged to borrow from her those great resources which 
French science had invented." (Payen, Chimie Industrielle, 
p. 209.) 

Soda has now replaced potash to a very great extent in all 
those arts where it can without prejudice be substituted for 
the latter ; potash is however indispensable for the manufac
ture of fine crystal and Bohemian glass, for fu.e fabrication of 
saltpetre, as weil as for the preparation of various other salts 
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employed in the arts. The country people in France having 
beon accustomed to employ the crude American potash for the 
bleaching of linen, were unwilling to make use of the purer 
soda-ash, and the result is that a great part of what is sold as 
Amcr\can potash in France, is nothing more than an impure 
caustic soda, coloured red with sub-oxyd of copper, and fused 
with an admixture of common salt, which serves to reduce 
its strength, and give it the aspect of the crude potash of this 
country. 

But notwithstanding the soda from sea-sa1t is now replac
ing potash to so large an extent, the supply of this alkali is 
scm·cely adequate to the demand, and the consequence is that 
while the priee of soda has greatly diminished, that of potash 
has of late years considerably augmented, and it has even been 
proposed to extract this alkali from felspar and granitic rocks, 
by processes which can hm·dly prove remunerative. The 
rapid destruction of the forests before the advancing coloniza
tion of this continent, threatens at no distant day to diminish 
greatly the supplies of this as yet important production of our 
country, and it was therefore a problem of no small import
ance for the indust1·ial science of the future, to discover an 
economical and unfailing source of potash. The new process 
of 1\Ir. Balard appears to fulfil the conditions required, and 
will, for the time to come, render the arts independent of the 
supplies to be derived from vegetation. 

In more ways than one, this result will be advantageous for 
our country ; the importance of potash salts as a manure, is 
now beginning to be understood, and it is seen that the re
moval from the land in the shape of ashes, of the alkali which 
during a century has been taken up from the earth and stored 
in the growing forest, is reall y an un wise eco nom y, for the 
same alkali restored to the soil becomes a fertilizer of great 
value. It is to be feared too that in many parts of the coun
try, the colonist wishing to rend er the forest available as an 
immediate source of gain, has thought rather to eut down and 
burn the wood for the sake of its ashes, than to cultivate the 
land thus cleared. The effect of this short-sighted policy in 
th us destroying our forests, is already beginning to be seriously 
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felt in some parts of our country, where the early settlers 
looking upon the forest as their grcatest enemy, sought only 
to drive back its limits as fast and as far as possible, élllÙ have 
thus left the borders of the St. Lawrence uearly destitute of 
wood, so that the cu1tivator i~ often obligcd to briug fi-om a 
distance of many miles ihat fuel, which in a country like ours, 
is such an important necessary of life, and now commands in 
our large towns a high priee, \vhieh is annually increasing. 
But a part from their value as sources of fuel, the importance 
of occasional forests in breaking the force of \Yinds, and tem
pcring both the colù blasts of winter, and the heat and ùryness 
of the sumn1cr, should not be overlooked in a country which 
like ours, is exposcd to great extremes of temperature. The 
unwise policy which formerly levelled with an unsparillg hand 
the forests of Provence, has rendercd. portions of that country 
almost a desert, exposed to the strong winds whieh descend 
from the Alps. Future generations may plant forests -vvhere 
we are now destroying them. 

But to return from this digression; it is worthy of consider
ation whether the extraction of salt from sea-water, for the 
internai consumption of the proviuce, as well as for the supply 
of the immense fisheries on our coasts, might not be made a 
profitable brunch of industry. The shores of the lowcr St. 
Lawrence, or of the Bay of Chaleurs, would probably afford 
1nany fayorable localities for the establishment of salines; 
the heat of our summers, \Vhich may be compared to those of 
the south of France, would produce a very rapid. evaporation, 
while the severe frosts of our winters might be turned to 
account for the concentration of the water by freezing, as is 
practiced in northern Russia. Experiments would enable us 
to determine how far the concentration can be carried during 
the winter months, and whether this process could be aùvan
tageously employed during the cold season, in prcparing strong 
brines for the summer. The sulphates of magnesia and soda, 
and the potash salts, would find a ready market in England, 
if the consumption of carbonate of soda and soda-ash in the 
province, should not be found sufficierit to warrant the estab
lishment of furnaces for the manufacture of these alkalies in 
the country. 



In the construction of a saline it would be nccessary to 
~ choo"c a locality whcrc is a considerable cxtcnt of ncarly level 

surface bctwcen the linos of high and low watcr. Iligh 
mnbankmcnts woul<l be necessary to protect the evaporating 
ground against the tides of our consts, but these once construct
ed, the high tidcs would cnablc us to fill reservoirs at such an 
elevation as \Vould carry the water by its own gravity throngh 
a series of basins, and thus dispense, in a great measnrc at 
leu t, witb the clcvating machines cmployed in the salines of 
the ~Icditerranean. 

I have given the e suggestions, and have entered into many 
details of the pro cc 'S of working the sul ines, fi·om a conviction 
of the great importance of this indu~try as 110w dcve1oped in 
France, and from a hope that some pm·sous may be induced 
to inqnirc \vhethcr these proccssw· may not be economically 
applied upon our own coasts. 

MAGNESIAN l\IORT ARS. 

The attention of scvcral chemists has boen of late years 
turnecl to the study of cements and mortars, but it is espccially 
to the laborious and admirable researches of l\Ir. Vicat of Gre
lloble, that \Ve are indebte<l for a complete elucidation of sorne 
of the most important qncdiom~ conuect d with the subject. 
'rhc ordinary mortars compo"ed of lime and sand, harden gra
duully by exposurc to the air, and this process depend::; upon 
two distinct reactions; first, the absorption of carbonic acid 
from the air, and the formation of a sub-carbonate of lime, and 
~:~econùly, upon a partial combination of the lime \vith the 
sand, f01·ming a silicate of lime. \Vhen placcd under water 
however, and excluded from the influence of carbonic acid, 
mortars thns compo d do not harden, but bccome dissolved or 
ùisiutcgratcd; they cannot therefore be employe<l for con
structions which are submergcd. 

Certain limestoncs have long been known to yield mortars 
or cements, whjch have the propcrty of hanlening under wu ter, 
and the pozzuolanas of Italy and some othcr countrics, \vhen 
miugled with onlinary lime, yield mortars which are possessed 
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of similar properties. Pozzuolanas, and these peculiar lime
stones are comparatively rare ; but Vicat bas shown that it is 
possible to imitate them in a very simple manner, and with 
materials which are everywhere present, to prepare good 
hydraulic cements. The limestones which yield hydraulic 
cements are those which are mingled with a certain proportion 
of clay, and by calcining an artificial mixture of carbonate of 
lime and clay, we may prepare hydraulic cements, varying in 
character according to the proportions of the mixture. When 
the limestone contains 10, V5, or 25 per cent. of clay, it 
becomes more and more hydraulic, and when the mixture 
amounts to one-third of the lime, we obtain a mortar which 
hardens almost immediately in air or under water. The pro
portion of clay may even rise to 60 per cent. 

The name of Roman cement is applied to a mixture of this 
sort, but inconectly, as the preparation of such a cement was 
unknown to the Romans. The pozzuolana or trass, which was 
employed by them to give hardness to their mm·tars, is a fel
spathic or argil1aceous matter, which bas been caJcined by 
volcanic beat, and bas thus acquired the property of rendering 
ordinary lime hydraulic. It suffices, in fact, to calcine any 
ordinary clay, especially with the addition of a little alkali, to 
obtain an artificial pozzuolana. 

The well-known Portland cement (so called because its 
colour resembles that of the Portland stone,) is prepared by 
calcining a mixture in proper proportions, of chalk with the 
clayey mud of the Thames; but similar and equally good 
cements are now manufactured elsewhere in England and 
France by mixing chalk or mari with other clays. The mate
rials are reduced to fine powder, and intimately mixed with 
the addition of water. The resulting paste is moulded into 
bricks, which are dried and burned. It is of importance that 
the beat in calcining be sufficiently elevated, otherwise the 
carbonic acid and water may be expelled without that reac
tion between the lime and clay which is required for the pro
duction of a cement. It is necessary to employ a white beat, 
which shaH agglutinate and frit the mixture. After this 
Of eration the material is assorted, and the portions which 
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are scorified by too much heat, as well as those insufficiently 
calcincd, being set aside, the cement is pulverized for use. It 
is oftcn advantagcou to grind to powder the native mix
tures of limestone and clay before burning them, in order to 
ensure greater homogeneousness. It will also be seen that a 
calcination at a very elevated temperature is frequently re
quircd to develope the hydraulic character of limestones ; the 
greater the temperature employed, the more slow is the soli- 1 

dification of the cement, but the harder does it become. 
The portions of cement which have been over-heated and 

converted into a slag, as well the semi-vitrified masses ob
tained in the calcination of ordinary lime, over-burned bricks 
and tiles, and the scoriœ of iron-furnaces, may all be used with 
advantage to give hydraulic properties to ordinary lime, either 
by mingling with it before burning, or by employing them as 
pozzuolanas to mix with the slacked lime. The the01-y of 
the solidification of these various cements, and the important 
part played by the alkali which is always present, in f01·ming 
a silicate of lime, has been carefully studied by Kuhlmann and 
Fuchs; the application of soluble glass for the silicatisation of 
limestones and other calcareous matcrials, depends upon a 
similar reaction. But important as is this question, both in a 
thcoretical and practical point of view, I shall reserve it for 
another occasion. 

The cements prepared by the different processes abovc in
dicated, leave nothing to be desired for constructions in fresh 
watcr, but do not uniformly resist the action of the sea, 
which causes a great many of these hydraulic cements to lose 
their cohesion, and eventually fall to pieces when immersed in 
sea-water. 1\Ir. Vicat, junior, has found that this change de
pend upon the action of the magne ian salts of the sea-water 
upon the lime of the cement, and has proposed a mortar from 
which lime is excluded, consisting of caustic magnesia mixed 
with an artificia1 pozzuolana. For this pm·pose su ch materials 
should be selected as contain no calcarcous matter, and he re
commendR pipe-clay, or the debris of certain felspathic rocks. 
These -vvhen calcined and mixed with 15 or 20 per cent. of 
magnesm, previously made into a pa tc with water, yield a 
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cement which hardens after three or four days, either under 
freLh or salt water, and acquires after some time a great degree 
of btrcngth. 

Dut important as this disco very of 1\Ir. Vicat promises to be, 
the high priee of magnesia is opposeù to the general adoption 
of this cement for marine constructions. The inventor calcu. 
lates that if 111ngnesia ~an be furnished for $30 or S40 the ton, 
the cement can be economica1ly made use of, and the directors 
of the salines of the south of France are now encleavoring to 
mannhlCture magncsia on a large scale, from the chlorid of 
ma_;neûmn in the bittern of the sca water. Carbonate of mag· 
nersia is nbundunt in nature, but almost always found united 
with carbonate of lime, forming a dolomite, and the pure mag· 
nef-ian carbonate has hitherto been a rare mi11eral. As.::ociatcd 
with a little carbonate of ü·on and some silicions matters 
ho\vt>vcr, it is found in abunduuce in the Eastern To·wn hips, 
when~ it forms beds among the Silurian slates in Sutton and 
Dol tou. Specimens of it from thcse localitics attraetecl parti· 
culur attention at the Exhibition at Paris, -vvhere the mnguesian 
m01tar of Vie at was first hrought fonvard, awl the Rt porter 
of the J1try of the 14th cla~s calls particular attention to the 
va11l8 of this mineral as a source of magnesia, and as pos.jbly 
destineù to become an article of export from Canada. 

The magnrsitc from Bolton, whcre it fonns an immcn~'e bcd, 
resemùlL•s a crystalline lime~tonc, and consi..,ts of about 60.0 
per cent. of carbonate of mu.gucBia, 9.0 pcr cent. of carùonatr 
of j rou, and 31.0 of quartz in grains, ùesides smnll portioits of 
nickel and chrome. Some specimens from Suttou C011hlin 
mort! than 80.0 pcr ct. of carbonate of mngnesia. "rhe11 this 
mineral is <·alciucd, the carbouic acid is cxpelled, all(l there 
rf'muius a mi. ·ture of magucsia with quartz and oxyd of iron. 
Bnt as these impurities <1o not iutcrferc "iih it.:_· application to 
tlw purpo._!CS of a cement, the previously ignitcd rock, \Yhich 
in the ca:c of tlwt from Bolton \vill contain L1:3.0 per ceut. of 
cau tic mague::3Ïa, may be diredly mixed with calcined cby 
or pozzuolmm, to form the magneociun mortar. Althongh it is 
not cd·tain tlwt thcse native carbouates can be ecouomieally 
wrought for exportation, the subject is certainly \YOrthy of the 
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attention of our engincers who axe engaged in the construction 

of docks and piers in the 1ower portR of the St. Lawrence. At 
the ~ame time the npplication of this mineral as an economieal 

souree of pure magnesin and magne··ian salts on a large ecale, 
is one worthy of consideration. 

OX TIIE PURIFICATION OF PL"G:\IBAGO. 

1\Ir. Drodie, of London, presented at the Exhibition a f!Uan

tity of plumùaO'o purified by a new and remarkable process, 

which excitcd the attention of the Jury not leë"S by its economie 

importance, thau by the curions clwmical n~aetion upon \\hi ch 

it dcpend10;. The pnre plumbago fnruished by the mine~ of 

Borro\vdale in Cnmberland, is excecclinO'ly Gnr.-grainccl, and so 
compact that it may be ~awn into thin plates, which arc u cd 
for the fabrication of pf'ncils. This plumh'lfl'O, as is \vr11 
kno\vn, conn 1ands an enormous priee, a 1ù th 1oeality is now 

nearly exbausted. J\Iany othcr com1trie. , as Bohemia, Spain, 
Ccylon, Greculand aud C:.mada fnmi .;h abundance of the mine

ral, bnt it i nlmo't al ways impnre from the prese11ce of Parthy 
math~r.s, and gencra11y so crystallinc Ü1 its textlue tbat it 

cannot be wrought by the sa~10 proce se· as the CumbPrland 
lead. 

Attempts bad heen marle to reduce the e varieties to pow

der, and then to consolidatc them by the aid of some adhesive 

matter, bnt the~e results were not :--atisfuctory. 1Ir. Brocl·edou 

at length coucc>ived the hnppy id< a of Rolidifying the powùer 
by pre.'..::nrc, without the intP.r\rention of any foreign substauec; 

but it was 1wces.:-ary flrst to remove t-110 air Ü'om between the 

partieles, for without this precaution, all att mpts to compre._·s 

it re~nlted only in the breaking of the Ïl1 truments employed. 
rrhc prepared mitwnll, moulded hy a slight pressure into a 

ma, .. ')::; of the rcqnire<l ~hnpe, wa;- euvelopcù in very finn paper, 

covcred ovt'r with gltw. IIaving made a sma1l round lwlc iu 
the pnper, the pan~el was placed ben en th the receiver of an 

air-pump; tlte air bei 1g e. ·haustecl, the aperture in the pnper 
·wns clo~ed hy a smnll di .. ~c of tlte same glned paper, and the 

pm·cel being withdrawn, \.Yas thcn submittecl to a hcavy pre -



sure, which caused the adhesion of the particles, and gave 
masses of graphite equal in beauty and solidity to the native 
mineral of Cumberland. For this ingenious invention the 
Jury of the Exhibition of 1851 awarded to 1\Ir. Brockedon the 
Council Medal. 

But to give its full value to the discovery of Mr. Brockdon, 
there was still wanting a means of purifying the ordinary 
pl umbago, and removing the earthy matters with which it is 
generally contaminated. To effect this is one of the objects of 
the process of 1\.Ir. Brodie. He mixes the plumbago in coarse 
powder, in an iron vessel, with twice its own weight of com
mon sulphuric acid, and seven per cent. of chlorate of potash, 
and heats the whole over a water-bath until chloric oxyd 
ceases to be evolved. By this means the compounds of iron, 
lime and alumina present, are rendered for the most part solu
ble, and the subsequent addition of a little fluorid of sodium 
to the acid mixture, will decompose any silicates which may 
remain, and volatilize the silica present. The mass is now 
\vashed with abundance of water, dried, and beated to redness. 
This last operation causes the grains of plumbago to exfoliate, 
and the mass swells up in a surprising manner, and is reduced 
to a state of very minute division. It is then levigated, and 
obtained in astate of great purity, ready to be compressed by 
the method of Brockedon. 

The process of l\Ir. Bro(Iie is now patented in England, and 
a manufactory established for the refining of plumbago by tllis 
n1etbod. Besicles its use for the fabrication of pencils, this 
finely divided plumbago is advantageously employed for the 
glazing of gunpowder, and according to 1\Ir. Brodie, for the 
preparation of a paint. Its freedom from earthy impurities 
must give it a great superiority over ordinary plumbago as an 
application for preventing friction in machinery. 

]Ir. Brodie asserts that his process is peculiarly applicable 
to the purification of the lamellar variety from Ceylon, whicb 
resem bles closely th at found in Grenville and Bu · gess ; and 
I have found by trial that it succeeds ad.mirably well witb our 
Canadian plumbago. 



ON PE.AT, AND THE PRODUCTS DERIVED FR01tf IT. 

Within a few years much has been said about the economi
cal applications of peat, not only as a combustible in a com
pressed state, or converted into cbarcoal; but also as a source 
of oils, paraffin::, illuminating gas and ammoniacal salts. My 
attention was therefore naturally directed to this matter while 
at the Exhibition, and I had an opportunity of examining 
collections of the e products from various parts of France, and 
obtaining considerable information upon the subject. 

There are several deposits of peat which furnish the supply 
of this material for the Paris market. A portion of a large peat 
bog near Liancourt (Oise) which is on the Northern Railway, 
nineteen leagues from Paris, is now wrought by :1\Iessrs. 
Debonne & Co., and it is to the kindness of Mr. Debonl}e, 
that I am indebted for the following facts with regard to his 
establishment. The layer of peat has an average thickness of 
ten feet, and the working, which is carried on during five 
months in the year, employs 300 men. The peat from the top 
and bottom of the bog is mixed, and being transferred to flat
boats, is turned over with shovels, and trampled beneath the 
feet of the workmen, after which it is moulded with pressure 
into the form of small bricks, which when dried are heavier 
thau water. The moulded peat is worth in Paris 20 francs the 
ton of 1,000 kilogrammes (2,204 pouuds avoirdupois.) The 
quantity annually raised by Debonne & Co. is from 10,000 to 
12,000 tons, all of which was in 1855 couverted upon the spot 
into charcoal, of which it yielcls from 40 to 42 per cent. This 
charcoal is sold in Paris at wholesaJe for lOO francs the ton, 
and retailed at the rate of 13 francs the 100 kilogrammes. 
This was about the priee of wood-charcoal at Paris in 1855, 
wheu mineral coal was sold there at from 4·00 francs to 5·00 
francs the 100 kilos, and wood at from 4·0 to fr5 francs for the 
same weight, or by measure at from 35 to 38 francs the stère of 
35·3 cubic feet English. The dried peat yields from 10 to 11 
per cent. of ash, and the charcoal 27 per cent. ; its combustion 
is slower than that of ordinary charcoal, and it is much en1-
ployed for domestic purpo es in Paris. 



426 

Mr. Hebert of Reims, (:l\Iarne) prepares a large quantity of 
compressed peat of exce1lent quality, amounting to lt1,000 tons 
annually, a part of \vhich is manufhctnred into charcoal. The 
peats and charcoals prepared by the patenteù proccss of Chal
leton at Clermont-Ferrand (Puy-de-Dome), and :\Iontanger 
(Seine-et-Üit;e), were remarkable for their homogeneousness, 
density and cheapness, and attractecl particular attention at 
the Exhibition. They are saiù to be economical1y employea 
for stat ionary steam-engines, and ev n for locomotives. His 
coal yields 28 per cent. of ash. 

In the orùinary process for carboni:ûng peat, its vqlatile 
products are lost, but when di~tillc<l in close vessels it yiclch 
bcsides watcr, ammonia, and inflammable gases, a large nmount 
of oily matter. Accon1ing to l\Ir. Armand, the skilful chemist 
of the e~tabli~hment of Dabonneau & Co., of Paris, ~ooù peat 
yields on nn average about forty per eent. of charcoal, and 
fifteen to cighteen per cent. of crude oi1 containing paraffine. 
J 000 kilogrammes of the compre. S<'d and dried peat of Lian
court, stiJl coutaiuing fifteen per ccllt. of hygrometrie moi~ 
ture, gave to him 400 of charcoal, 167 of oils, bitumen aml 
paTaffine, 358 of water, containing carbonate, acetate alH1 sn1ph
ydrate of ammonia, and a little wooa spirit; besicles 75 kilo
gmmmes of inflammable gases and loss. The ammonia was 
equal to 20 ki1ogmmmes of s:. 1-mnmoniac. The oil by dis
tillation is separatet1 ülto a light oil or naphtha, whieh is 
burnell for illumü1ation iu lamp,. of a pecnliar collstruction, 
and a heavy, less volatile portion, wltich is nsecl for lubricnting 
machinery, oris miug1cd with fat oils for buruing in ordinary 
lamps. Therc is obtained besi<lcs, a portion of solill bitnmen 
or pitch, mnounting for the above quautity to 48 l·ilogranmw~. 

The applicatio11 of peat charcoal as a manure, either a1one 
or miuglcd with animal matters, for wllich its grent auti.'eptic 
po\ver makes it admirab1y arlapted, is a consideration not to be 
overlooked. It has a much greater de-ocloriz.iiw eflèct thau 
ordinary charcoa1, wh ile the inorgnnic salts \vhich it con tain: 
will enlmnce its value as a manurc. I have already cal1ed 
attention to this latter point iu my Report for L.50, wherc 
I have shown that the peat of St. Dominique, \vhich yiclds 
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thirty-six per cent. of charcoal, gives from six to seven per 
cent. of ash, containing besicles carbonates nnd silicates of 
lime and magnesia, more than one per cent. of alkaline salts, 
two per cent. of phosphate of lime, and fifteen per cent. of 
sulphate of lime. It will be observeù that this peat contains 
much less ash thau that of Liancourt. 

The paraffine, which is dissolveù in the oils, is separated fi·om 
them by exposure to cold, and afterwm·ds pur.ified by peculiar 
proc s~e ·. Accoraing to l\Ir. Armand, peat may be 1nadc to 
yield from two to tlnee per cent. of this matter. "\Vhen pure 
it is a white, fu,·ible, crysta1line soliù, devoiù of taste or smell, 
much resembli11g spemmceti in appearance, and like it cmploy
ed for the manufiwture of candies. For this pm·pose it is said 
to be rni.·etl with eight or ten per cent. of ordinary stearine, 
(stearic acid,) and to yield candies of great beauty, hard
nes' and illuminating po·wer. It is al ·o advantageou-;ly min
gled in smaller quantities with stearine, or even vvith common 
tallow, to which it communicates lwrdness and other valuable 
properties. Tho priee of the pure reflned paraffine at the 
Exhibition, was gi ren as 250 ti·ancs tl1e 100 kilogrammes, 
(2.20 pounù.·,) or about half the priee of spermaceti. 

The gas evolved durîng the distillation of the peat may be 
employed as a combu:stiblc for heating the retorts, but it burns 
with too pale a flame to be useù for il1uminatiug purposes. 
The crnde oil from the peat however, when decomposod by a 
high temperature, as in the mannfacture of gas from oil or 
re. in, yit>lds a. gas of grea.t illuminnting po,ver, which when 
mingll•cl with the gaseous product of the flrst distillation, gi,'es 
a gas of very superior quality. Expcriments made in 1855 
with this mi.·cd gas, showecl that its illuminating po~ver was 
three and four-teuth times that of coal gas, but I am not able 
to state the comparative cost of the two. From the absence 
of sulphur in peat: the purification of tllis gas would be 1nuch 
more ~imple thun that from coal. 

The sol id bi tu men from the distillation of peat may be 
employed like a. phalt in the preparation of mastic for paving, 
and I have boen assured that expcrimcnts have shown that 
peat itself may be converted into a similar materjal, by the 
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following process. Having been weil dried, it is mingled with 
from ten to fifteen percent. of coal-tar, and the mixture boiled 
for several hours, until the peat disolves into a viscid liquid, 
which when cooled, is solid and resembles asphalt. 

The distillation of bituminous shales, and mineral bitumens 
is carried on to a great extent both in England and on the 
continent. To this class of matters belong the so-called 
Boghead and cannel coals, as well as the bituminous minerais 
of various parts of France and Switzerland. These sub
stances afford by distillation products similar to those of peat. 
The crude oil from bituminous schists yields by rectification, a 
considerable amount of solid bitumen, but only a small quan
tity of paraffine, of which peat promises to be the most abund
ant and economical source. The priee of the rectified oils for 
illuminating purposes, was quoted in Paris at from 40 francs 
to 7 5 francs the hectolitre, which is equal to 22 imperial 
gallons. A peculiar unctuosity is said to be given to the 
denser oils by the addition of a little lime, which thickens 
them, and renders the1n better adapted for lubricating purposes, 
but these oils, it is said, cannot replace those of animal or 
vegetable origin, for machines where great velocity is required. 
Large quantities of mineral oils are however now manufac
tured for these purposes, both in England and France; a 
similar product is also obtained by the distillation of resin. 

The crude residues from the rectification of the oils of peat 
and bitumen are burned in proper apparatus, and furnish ab un
dance of lamp-black. The solid bitumen, which is obtained 
in considerable quantity from bituminous schists, is employed 
with the native asphalt, for the preparation of the mastics, now 
so rnuch used for pavements and the covering of roofs and walls. 
The house of Babonneau & Co., in Paris, which conducts the 
working of the bitumens of Val de Travers in Switzerland, of 
Chavaroche in Savoy, and of Rocca Secca near Naples, has 
establishments for distilling on a large scale these various min
erais, and the extraction of the products already mentioned. 
To :Thfr. Babonneau, and to M. Armand, the able chemist of 
the company, I am much indebted for their kindness in affor
ding me information. 1\fr. Armand informed me that bitumi-



nous shales cannot be economically wrought in France un1ess 
they yield five per cent. of bituminous matter, the residue 
from the distillation being, unlike that from peat, compara
tively worthless. The distillation of peat appears to be as yet 
in its infancy, and probably destined to become a very im
portant branch of industry. 

The Canadian bitumen from Enniskillen is properly an 
inspi Rated petroleum, and yields when distilled a great deal 
of oil containing paraffine; it will probably be more advanta· 
geously employed as a source of lubricating and illuminating 
oils, than an asphalt. 

I have the honour to be, 
Sir, 

Y our most obedient servant, 

T. STERRY HUNT. 
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1\Io:wrREAL, lst April, 1857. 

I have the honour to submit to yon the results of my 
iuvestigations duriug the pa_t year, having reference to the 
nlÎneralogy of the metamorphic rocks of the country. In the 
Hcports for 1.853 am11854, I haù occasion to dcscribc the fels
pathic and hypersthcnic rocks of the Laureutian cries, with its 
limcstones and dolomites. I have now to cull yom· uttentwn 
to somc of its serpeutines und other magnesian mineral~, and at 
the sa me time to shovv tlmt the mctamorphic Lovver Sil urian 
region offers a series of rocks very closely analogous in chemi
cal and minera1ogical constitution to those of the Laurcntian 
formation. The carbonates and silicates of lime and magne-
ja ar thore repcated, and a felspathic rock, a1lied to diorite, ' 

r places ihe triclinic fe!spurs and bypersthenites of the older 
.·eries. The mineral species garnet, which sometimes f01·ms 
a rock in the Laurentian series, plays an important part in 
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connection with the serpentines and diallage of the Silurian 
period, and gives rise to sorne remarkable varieties of rocks ; 
notwithstanding these parallelisms, there are however charac
teristic differences between the iwo series, which may serve to 
shew sorne light upon tbe mode of formation of these strata. 

Finally, in connection with a great number of analyses of 
these altered rocks, and of various unaltered sedimentary depo
sits of the Silurian series, I have to mention briefly a series of 
enquiries, commenced in the hope of being enabled to explain 
the mode of formation of certain sediments, and the production 
of the various minerais of the altered rocks, from the meta
morphism of the sedimentary strata. I shall commence by a 
description of several varieties of magnesian and other rocks 
from the Silurian series. 

SILURIAN ROCKS. 

Serpentines or Ophiolites.-ln your Report of 1847, you have 
described the serpentines of the Green :Mountains as occurring 
in beds, interstratified with the limestones, dolomites, quartz
ites, argillites, talcose and chloritic rocks, which belong to the 
altered Hudson River group of the Lower Silurian strata of 
the eastern basin. The mineral species serpentine, is essen
tially a hydrous silicate of magnesia, and its composition, ac
cOl·ding to the received formula, is represented by silica 43·7, 
magnesia 43·3, water 13·0, = 100·0; a portion of protoxyd 
of iron, sometimes amounting to ten per cent., frequently 
replaces an equivalent quantity of magnesia. Besides, as 
serpentine is rarely crystallized, it may often include foreign 
minerais, and the result is that the analyses of this species 
from different regions, offer slight variations, especially in the 
proportions of silica and water. 

The rochs known as serpentines are variable in their consti
tutions, being sometimes composed almost entirely of the sili
cate just mentioned; at other times this is mingled with other 
silicates, such as garnet, dial1age and hornblende, with quartz, 
or with carbonate of lime, dolomite or carbonate of magne
sia. Mineralogists have therefore distinguished these rocks 
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by the general names of ophiolite and ophicalce, Thus we have 
be ides a rock which is composed essentially of serpentine, and 
may be regarded as the cornmon or noTmal ophiolite, varieties 
characterized by aùmixturcs of garnet, diallage, hornblende 
and chromic iron ore, which may be respectively designated 
as grenatic or ganwtijeTous, diallagic, hornblcndic and clzTomiferous 
Qp/tiolitcs; to these we must add the quaTtzose ophiolite of 
Brongniart, which is composed of nodules of quartz in a base 
of serpentine The gabbro of the Italian geologists is a dial
~agic ophiolite. 

The name of ophicalce bas been given by Brongniart to 
rocks composed essentia1ly of carbonate of lime and serpentine, 
or talc. Crystalline limestones which like that of Grenville, 
hold disseminated grains of serpentine, are designated by him 
as granular ophicalcc, while under the name of reticulated 
<>plticalcc he bas described an aggregate of rounded masses of 
carbonate of lime, cemented by a base of talcose serpentine. 
In addition to these, the same author describes an aggregate 
of rounded masses of quartz, green jasper and silicious slate, 
cemented by serpentine, and severa! breccias, consisting of 
.angular fragments of quartz, of serpentine, and of jasper, in a 
paste of serpentine. These rocks he separates from the pre
ceding species under the name of anagr:nitcs and breccias. But 
such aggregates, in whicb serpentine is sometimes the paste, 
and sometimes the imbedded mineral, cannot be separated 
from certain varieties of ophicalc'e. Again in this last species 
the calcareous matter is often replaced by dolomite, and even 
by crystalline carbonate of magnesia, forming varieties of rock 
to wbich the name of ophicalce is no longer appropriate. I 
therefore propose to unite all these varieties under the general 
name of ophiolite, and to describe them as calcœreous, dolo
mitic and magnesitic ozJhiolites, which may be granular, gnessoid, 
conglomerate, or brecciated in their structure. I have been 
thus particular in distinguishing these different varieties, be
cause they have doubtless a common origin, and because their 
study will aid us in getting an idea of the mode of formation 
-of serpentine rocks. 

cc 
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The ophiolites of the Green 1\-Iountains often contain dial
lage, and more rarely actynolite and garnet. Calcareous, 
dolomitic and magnesitic varieties are common, and are gran
ular, gneissoid, and sometimes conglomerate in their structure. 
Small portions of nickel and chrome are seldom or never 
"anting in these rocks, which often contain grains, and even 
heds of chromic iron. Foliated and fibrous varieties of 
serpentine are also met with there, constituting the varieties 
which have been na1ned baltimorite, picrolite and clzrysotile. A 
fine collection of ophiolites fr01n the township of Orford, where 
these rocks are very extensively displayed, has furnished me 
with a large number of the specimens about to be described. 

The analysis of the serpentines waa generally effected by 
treating the mineral in fine powde1·, with sulphuric acid di1tl
ted with its own volume of water, and heating the mixtnre 
in a platinum capsule un til ac id fumes were evolved; it was 
sometimes necessary to repeat this process with the undis
solved residue. 

The purity of the separated silica was in ctll cases determin
ed by dissolving it with the aid of heat, in a solution of car
bonate of soda. The action of a boiling solution of nitrate 
of ammonia upon the mineral, either before or after ignition, 
was generally had Tecourse to, for the determination of any 
earthy carbonates which might be present. 

1. Normal Ophiolite.-A very beautiful and homogenous 
variety of serpentine rock from the tenth lot of the eightcenth 
range of Orford, was found to have a density of 2.597. It 
was finely granular in texture, and had a scaly conchoïdal 
fracture ; colour deep olive-green, with small bluish veins; 
it was sub-translucent, and had a highly argillaceous odour& 
This serpentine ho1ds in very small quantity, disseminated 
grains of magnetic and chromic iron ores1 and contain a little 
nickel, but no cobalt. When ignited and boiled with a solu
tion of nitrate of ammonia, it gave a trace of magnesia, but 
no lime. Its analysis yielded :-..... 

Silioa, ••••••••.•••.•..•••••••••••••••••••••.•••••••• 40·30 
Magnesia (by difference), ••••••••••••• , • • • • • • • • • • • • • • • • 39·0 7 
Protoxyd of iron, ••.••••••••••••••••• , , . , , , , •••.•• , • • 7·02 
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Oxyd of nickel, . . . • . . • . • • . . . . . . . . . . . . . . . . • . . . . . . . • . . • ·26 
" " chrome, .......••......••............ (traces.) 

Water, by ignition, ................................... 13·35 

100·00 

2. A fragment of pure serpentine from a conglomerate 
dolomitic ophiolite about to be described, had a density of 
2·62~, a blacki h-green colour, a conchoïdal fracture, and wa~ 
almost opaque. The pulverized and ignited mineral yielded 
to nitrate of ammonia, 0·40 of carbonate of lime and 0·27 of 
carbonate of magnesia. This serpentine contains a small 
quantity of chromic iron. The oxyd of nickel, detennined 
upon four grammes of the mineral, gave no trace of cobalt 
hefore the blow-pipe. Its analysis gave as follo-vvs :-

Silica, ....•.•.••....•...•...•.................•..... 42·90 
l!Iagnesia, .......•..•................................ 36·28 
Protoxyd of iron, . . . . . . . . . . . • . . . . . . • . . . . . . . • . . . . . . . . • 7·4'7 
Oxyd of nickel, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·15 
Chromic iron,..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·25 
Loss by ignition, ..................•...•••............ 13·14 

100·19 

3. I may cite in this place the analysis of a serpentine given 
in n1y RepoTt for 1852, p. 99. It forms the rock in contact 
with the bed of chromic iron ore in Ham, has a hardness of 
!1·5, anù a density of 2·546. It is massive and compact, with 
a splintery fracture ; colour greenish-white, and translucent. 
The analysis, which failed to detect either chrome or lime, 
(J'ave as follows :-

Silica,.... . . . . . . . • . • • . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . 43·4 
Magnesia (by difference), ....................•......•... 40·0 
Alumina and oxyd of iron,.............................. 3.6 
Water, ....•.......••.......•....•....•....•.......... 13·0 

100·0 

The associated chromic iron ore gave by analysis 0·22 per 
cent. of oxyd of nickel, which, fused with borax before the 
blow-pipe, gave distinct evidence of the presence of cobalt. 
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4. A characteristic fi brous serpentine ( picrolite) from the 
seventh lot of the eighth range of Bolton, has a hardness of 4, 
and a density of 2·607. It breaks into ligneous masses several 
inch es in length ; very compact; fracture splintery; fibres stiff 
and elastic; shows an oblique cleavage. Colour ce1andine
green; lustre vitreous, silky; transparent in small fragments; 
tough, and difficult to pulverize. The finely-sifted powder i~ 
completely decomposed by sulphuric acid, and the silica retain 
the form and lustre of the fibres; the mineral contains appa
rently as much nickel as 1. Its analysis gave:-

Silica, ...........•................................... 43·70 
1\.fagnesia, ............................................ 40·68 
Protoxyd of iron,.. . . . . . . . . . . . . . • • . . . . . . . . . • . . . . . . • . . . 3·51 
Oxyd of nickel (undetermined) ............•••.....•..••• 
Water, ...•..•.•••......................•••........... 12·45 

100·34 

5. Calcareous Ophiolite.-The specimen of this variety which 
I have ana1yzed is from the tenth lot of the sixteenth range of 
Orford. It is fine grained and sub-crystalline, with a scaly, 
somewhat conchoïdal fracture. Colour, mottled greenish-grey, 
with an occasional purplish tinge. Translucent on the edges, 
and resembles, except in colour, many common limestones. 
Jp powder, the rock effervesces with acetic acid, even in the 
cold, and by the aid of heat fifty-seven per cent. of the ma,s 
were dissolved, consisting of carbonate of lime, with a litt1e 
magnesia, and a trace of iron. The residue effervesced in the 
cold with dilute nitric acid, whose action, aided by a gentle 
heat during half-an-hour, dissolved 10·76 per cent. of carbo
nate of lime and magnesia, with a little iron, corresponding to 
a ferriferous dolomite. The pale-green residue from the action 
of the nitric acid, when dried at 212° F., equalled 32·00 per 
cent. It was readily decomposed by sulphuric acid, without 
any effervescence, and had the characters of serpentine. Itf; 
analysis gave :-

Silica, ........... · .. · · . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 41·20 
llfaguesia, ....... · · · • · · · ....•••.........•....••••..•.. 32·16 
Protoxyd of iron, ...•.........•.....•......••••.•..... 11·16 
Lime, .....••..•. •• ... · .................. ,............ ·65 



Alumina,............................................. 2·6'7 
Water, ....................................•.......... 12·'70 

100·54 

The portion soluble in acetic acid (I.) and that dissolved in 
nitric a cid (II.) had the following composition for 100 parts:-

I. II. 
Carbonateoflime, .......................... 91·33 49·45 

" " magnesia,..................... 8·6'7 43·G8 
" "iron, .................. (traces.) 6·8'7 

100•00 100·00 

It will be seen that the dilute acids attack but slight1y the 
erpentine, and that the nitric acid dissolves an intermingled 

dolomite, which is but little acted upon by the acetic acid. I 
have taken advantage of this reaction to separate the dolomite 
from the carbonate of lime in a crystalline magnesian lime
'tone, whose analysis is given in my Report for 1854. The 
proximate analysis of the rock in question shows it to be a 
mixture of carbonate of lime, dolo~1lite and serpentine, and 
we have for 100 parts :-

Soluble in acetic acid, ................................ 5'7·00 
" " nitric acid, ................................. 10·'7G 

Insoluble, serpentine, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32·00 

99·'76 

6. Dolmnitic Ophiolite.-This granular variety is fr01n the 
shore of Brompton Lake, in the seventh range of the thir
teenth lot of Orford. It is fine grained and greyish-green 
like the last, but somewhat darker in colour, and weathers 
reddi h-brown. Its fracture is uneven and sub-conchoidal, 
presenting grains of a crystalline spar. A fibrous coating is 
.'ometimes apparent in the joints of the rock. Its hardness is 
aJOUt 4. \Vhen reduced to powder it did not effervesce with 
acetic acid like the last, but was readily attached by dilute 
uitric acid, which removed carbonates of lime, magnesia and 
iron~ with effervescence, leaving a residue of serpentine. A 
proximate analyRis O'ave 51·9 parts of serpentiue, and 48·1 of 
dolomite= 100·0. The nitric solution contained son:e man
ganese and nickel. 
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The composition of the serpentine left by the nitric acid 
was:-

Silica,.. . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . • . • . . • . . . . . . . . 43·20 
:Magnesia (by difference), ......•............•.......... 36·ll 
Protoxyd of iron with nickel,........................... 8·29 
Water, ...........•...•.....•..............•......... 12·40 

1oo·oo 

The dolomite dissolved, gave for 100 parts:-

Carbonate of lime,.. . . . . . • . . . . . . . . . . . . . • . • . . . . . . . . . . . . 49·58 

" " magnesia, ...............................• 46·32 
" " iron with manganese,..................... 4·10 

100·00 

7. Dolomitic Ophiolite. - This rock, also from Brompton 
Lake, on the twelfth lot of the eighteenth range of Orford, 
has furnished sorne fine blocks for ornamental pm·poses. It 
is a conglomera te, made up of fragments of serpentine thickly 
disseminated in a greenish-white dolomitic base. The masses 
of serpentiue vary from a line to more than an inch in diam
eter, and although rounded, are more or less angular in form. 
Their colours are various shades of dark green, sometimes 
a.ppearing nearly black when polished. The analysis of one 
of these im bedded masses has already been given (No. 2). 
This rock contains both nickel and chromic iron. 

An average specimen of the conglomerate was pulverized 
for examination. The powder effervesced even in the cold, 
with acetic acid, which with the aid of heat, took up by 
prolonged digestion, twenty per cent. of carbonates of lime 
and magnesia, and 0·2 of oxyd of iron. The soluble portion 
contained carbonate of lime 88·30, carbonate of magnesia 
11·70. The residue from acetic acid effervesced slight]y 
with warm dilute nitric acid, and the solution was found to 
contain a quantity of magnesia equivalent to 5·68 per cent. 
of the original mass (11·70 per cent. of magnesian carbonate), 
besides 1·36 of peroxyd of iron and 0·60 of alumina, but no 
lime, the whole of that base having been removed by the 
acetic acid. The residue from the action of nitric acid, was 
decomposed by fusion with carbonate of soda, and gave :-
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Silica, ............•...............•.......••••..••.. 45·1e 
Magnesia, (by difference), ........•...•..•............. 34·68 
Protoxyd of iron, . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 6·12 
Alumina,............................................ ·80 
Water ............................................... 13·30 

100·00 

The residue when ignited, yielded but a trace of magnesia 
to a boiling solution of nitrate of ammonia, showing that it 
retained no carbonate; but from the excess of silica it wa 
evident that a partial decomposition of the serpentine had 
been effected by the nitric acid. In confirmation of this, I 
found that a second portion of the pulverized rock, when sub
mitted to a prolonged digestion with ace tic acid, left 7 fr5 per 
cent. of matter dried at 212° F.; this residue gave a feeble 
effervescence with nitric acid, which by prolonged dige tion, 
took up 13·0 per cent. of magnesia, altbough when previously 
ignited, the residue gave to a solution of nitrate of ammonir~ 
only a trace of lime, and but 0·3 per cent. of magnesia. Its 
analysis by fusion with carbonate of soda gave :-

Silica,.................. • ...•.•............... 43·10 
1\.Jagnesia, ...............•...•.....••.•....••...•.... 35·52 
Protoxyd of iron, • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8·82 
\Yater, .•.......•••........................•........ 11·90 

Another specimen of the conglomerate was now pulverized, 
nd eight grammes of it were digested for a long time with 

boiling acetic acid; the insoluble residue, after levigation, wa..., 
subjected a second time to the same treatment. The matter 
t hus dissolved, for 100 parts of the mineral, were :-

Carbonate of lime, . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 7·35 

" 
" 

" magnesia,. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 7 · '72 
" iron, . . . . . . . . . . . • . . . . • . . . . . . • . . . . . . . . . . . 1·78 

16·85 

A portion of the residue from the acid was ignited and 
boiled with nitrate of ammonia, which di solved a portion of 
lime equal to 0·3 percent. of carbonate, and of magnesia equa 
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to 3·26 of carbonate of magnesia; making a total of 10·98 o 
carbonate of magnesia to 7·65 )f carbonate of lime. The 
serpentine residue, still containing these 3·56 per cent. of 
carbonates, gave by analysis with carbonate of soda, the fol
lowing results :-

Silica, (by difference)t· ......•.........•.......•.•.... 43·93 
Magnesia, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35·64 
Protoxyd of iron, . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 7·83 
Lime, ..................•......•.....•...•.... (traces.) 
Loss by ignition,... . . . . . . . . . . . . . . . . . . • . • . . • . . . . . . . . . . . 12·60 

100·00 

A portion of the powder of this last specimen of the con
glomerate was ignited for ten minutes over a spirit-lamp, and 
then boiled with a solution of nitrate of ammonia, so long as 
a perceptible odour of ammonia was evolved ; there were dis
solved by this means 6·50 per cent. of carbonate of lime, and 
7·65 of carbonate of magnesia. 

V eins of from four to six lines in bread th are often met 
with in this conglomerate. Their walls are covered with a 
thin layer of pale green serpentine, having a fibrous structure 
pm·pendicular to the sides of the vein, upon this is deposited 
a bluish-white, fine grained dolomite, while in the middle a 
nearly pure cleavable calcite occurs. The analysis of a portion 
of this dolomite gave :-

Carbonate of lime, .....•..•..•...•••.•...•....•...... 59·32 
'· " magnesia, ........•......•............... 34·15 
" " iront . . . . . . . • . . . . . . . • . . . . . • . . • . • . . . . . . . . 4·83 

98··30 

8. Magnesitic Ophiolite.-In the three preceeding specimens 
we have examples of ophiolites which are mixtures of serpen
tine with carbonates of lime and magnesia; in the first the 
lime is greatly in excess, in the second the two carbonates are 
united in the proportions required to form a dolomite, while 
in the third the magnesian carbonate predominates, but from 
the action of cold acetic acid, it would appear that a portion 
at least of the carbonate of lime in this specimen, is not in 
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chemical combination with the magnesian carqonate The 
history of these rocks would however be incomplete without 
the description of another variety, in which the carbonate of 
lime is entirely wanting, and which consists wholly of silicates 
and carbonates of magnesia and iron. This remarkable rock 
has not yet been noticed in Canada, but is found in Vermont, 
in the southern prolongation of the Green Mountains, and 
constitutes the so-called serpentine mm·ble of Roxbury in that 
tate; it bas been examined by Dr. C. T. Jackson and Dr. 

A. A. Hayes, of Boston. 
· Dr. Jackson (American Journal of Science, II. vol. xxiii., p. 
125,) succeeded in separating from the rock a mineral having 
the composition of serpentine, and describes veins composed 
of ferriferous carbonate of magnesia, and others of ferriferous 
dolomite, which traverse the mass. According to Dr. Hayes, 
(Ibid, II. vol. xxi., p. 382,) the rock is an aggregate of fibrous 
and compact asbestus, talc, chlorite and chromic iron, with 
angular fragments of talc-schist and argillite; the whole 
cemented by carbonate of magnesia, which forms according to 
him, on an average, 38 p. c. of the mass. He has also shewn 
that the ophiolites of Cavendish, and of Lynnfield in the same 
region, contain carbonate of magnesia, without any lime. 
Through the kindness of the above-named gentlemen, I have 
been turnished with a series of specimens, which have permit
ed me to make a careful examination of the Roxbury ophiolite. 

Sorne portions of the rock appear as a mottled granular mass, 
having a hardness of about 4·0, with an uneven fracture, and 
presenting cleavable grains of magnesite ; the colors vary from 
blackish-green to greenish-white, and the rock is susceptible 
of a high polish. Other specimens are white and crystalline, 
with numerous greenish-grey bands, the whole arranged in 
parallel layers, as if stratified, and resembling closely sorne 
varieties of gneiss. The rock cleaves with these layers, which 
contain serpentine and talc, intermingled with carbonate of 
magnesia. This mineral, as described by Drs. Jackson and 
Hayes, is nearly pure in the white portions, and has a hardness 
of 4·0, and a density of 2·99-3·00, according to my determina
tions. Dr. Hayes found for its composition, carbonic acid 48·80, 
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magnesia 45·60, talc and a little silica 3·60, silicate of pro
toxyd of iron 1·96 = 99·96. 

This result corresponds closely with my own. I obtained 
from 100 parts, 2·76 of talc, and 1·82 of silica, besicles 2•40 of 
peroxyd of iron, corresponding to 3·48 of carbonate of iron, the 
rest being carbonic acid and magnesia, with a little manganese. 
The grea ter portion of the iron exists here as carbonate, as i, 
evident from the fact that it is dissolved by a boiling solution 
of nitrate of ammonia ; but there is also present a portion of 
silicate of iron and magnesia, decomposable by acids. In my 
analysis the powdered magnesite was digested for a long time 
at a boiling beat with hydrochloric acid; the insoluble portion 
was then boiled with strong sulphuric acid, and from the resi
due the silica was removed by a solution of carbonate of soda, 
the talc remaining. 

The talc thus purified from magnesite and serpentine by 
successive treatments with hydrochloric and sulphuric acid 
and carbonate of soda, was gently ignited, and then dccom
posed by fusion with carbonate of soda; it gave:-

Silica, . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62·60 
l'tfagnesia, ............................................ 31·30 
Alumina and oxyd of iron,.. . . . . . . . • . . . . . . . . . . . . . . . . . . . 4·06 
Water and loss, . . . . . . . . . . . . . . • . • • . . . . • . . • • • • . . . . . . . . . 2·04 

lOO·OO 

In the analysis of Dr. Hayes just cited, the 48·80 parts of 
earbonic acid are sufficient only for 44·36 parts of magnesia, 
leaving 1·24 of this base in the form of a silicate decomposa
ble by sulphuric acid. In order to aetermine the composition 
of this silicate, a clark-green portion of the rock was pulverized, 
and boiled for a long time with dilute nitric acid, which dis
solved a large amount of magnesia with disengagement of 
carbonic acid ; the solution contained besicles, magnesia, iron, 
manganese and a trace of nickel, but no lime. The undissolvecl 
resiclue was then boiled w1th a solution of carbonate of solla, 
which took up a considerable an1ount of silica derived from 
the silicate which had becn partially decomposed by the nitric 
acid, and left a dense granular matter mingled with silvery 
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scales of greenish talc, which were in great part removed by 
washing. The denser silicate was then dried at 250° F., and 
submitted to analy is. By ignition it lost 11·40 percent. and 
then gave to a boiling solution of nitrate of ammonia a quan
tity of magnesia equal to 1·21 of carbonate. Another portion 
was decomposed by sulphuric acid, and the silica separated 
from the insoluble talc by a solution of carbonate of soda. 
The results of the analysis were as follows :-

Silica, . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 39·60 
Magnesia, ............................................ 36· 72 
Protoxyd of iron,.... . . . . . . . . . . . • . . . • . . . . . • . . . . . . . . . . . 4·86 
Oxyd of nickel, ............................... (traces.) 
Talc,.................... . . . . . . . . . . • . . . . . • . • . . . . . . . . . 6·80 
Water, .............................................• 10·77 
Carbonic acid, . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . ·63 

99·38 

Deducting the talc, the carbonic acid, and the amount of 
magnesia required to form with it 1·21 of carbonate, we have 
for the composition of this silicate dried at 250° F. :-

S1lica, ......... ,. . . . . . . . . . . • • . • . . . • . . . . . . . • . . . . . . . . . . . 43·34 
1Iagnesia, ..................................•......... 39·55 
Protoxyd of iron,........ . . . . . . . . . . . . . . . . . • . . . . . . . . . . • 5·32 
Oxyd of nickel, .......•....................... (traces.) 
Vtater, ....................................•......... 11.79 

lOO·OO 

This is the composition of serpentine, and the ophiolite of 
Roxbury is thus shown to consist of serpentine and talc, inter
mixed with a ferrifcrous carbonate of magnesia ; the compact 
a.sbestus of Dr. Hayes is nothing more than serpentine. 

9. Diollage Rock.-Associated with the ophiolites, through
out the Eastern Townships, there are found in abundance, 
interstratified masses of rocks, made up chiefly of diallage and 
actynolite. The township of Orford furnishes fine varieties 
of diallage Tock, one of which, from the fifteenth lot of the 
thirteenth range, is the subject of the pTesent examination. 
It consists in great part of a celandine-green, translucent 
diallage, the cleavage surfaces of which are sometimes ha 
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an inch in breadth, and have a pearly sub-metallic lustre. 
The interstices between the masses of diallage are fi}] ed with 
a soft amorphous matter, varying from light to dark-grcen in 
colour, and resembling chlorite in its aspect. The rock is 
exceedingly tough, and weathers superficially reddish-brown. 

Carefully selected cleavable portions of the diallage had a 
hardness of 5·0, and a density of 3·02-3·03 ; they contained 
intermixed grains of magnetic iron, which after the mineral 
had been reduced to powder, and suspended in water, was 
removed by a magnet, and equalled 4·37 per cent. Two 
analysis were made of different portions of the diallage thus 
purified; in the first the 1nineral had previously been digested 
with warn1 dilute nitric acid, which had however, no action 
upon it. This diallage, like the serpentines, loses ali its water 
by calcination over a spirit-lamp, and then becomes very red 
from the pm·oxydation of the iron :-

r. II. Oxygen. 
Silica, .......................... 4:7·20 47·10 24·90 
~Iagnesia, ....................... 24·53 24•58 " 10.01 
Protoxyd of iron, ................ 8·91 8·55 " 1·89 
Oxyd of nickel, .......... (traees.) .... 

" "chrome, ......... " 
Alumina, ....................... 3·40 3·50 " 1·63 
Lime, .......................... 11·36 ll·34 " 3·24 
Water, .......•................. 5·80 5·85 " 5·20 

101•20 100·92 

This mineral differs from ordinary diallage in the great 
excess of bases, and the large amount of water which it 
contains. Fm·ther analysis are required to show whether 
this composition is constantJ or belongs to the diallage in its 
pure state. 

The mass of the rock, consisting of diallage intermixed with 
magnetite and with the amorphous mineral, gave the following 
results on analysis ;-

Silica, ...•......•............................. .- .... 41·80 
~fagnesia ............................................ 26·13 
Protoxyd of iron, ..................................... 11·05 
Oxyd of nickel, .....•......................... (traces) 

" chrome,............................... " 
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Alumina,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • • . . 6·80 
Lime,............................................... 7·00 
"-ra ter,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7·60 

100·38 

The matcrial subjccted to the above ana1ysis bad bcen 
digested for some minutes with wann dilute nitric acid, which 
removed insignificant traces of alumina, iron, lime and magnesia, 
but no nickel ; the presence of which, and the absence of 
cobalt, was clearly established in the three analyses just given. 
The separated magnetite yielded no trace of chrome, though 
the diallage con tains sorne thousandths of this element. Fr01n 
the last analysis it is evident that the iutennixed mineral con
tains little or no lime, but more water and alumina than the 
diallage, and probably approaches to chlorite or pyrosclerite 
in it composition. 

10. A diallage rock from the vicinity of the chromic iron 
ore-bed, in Ham, is made up almost entire1y of a pale bronze 
coloured diallage, which sometimes exhibits cleavages two 
inchcs in length. An analysis of it gave the following results ; 
chrome and nickel were not sought for in this specimen:-

Silica, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50·00 
~Iagnesia, .......................................... 27·17 
Protoxyd of iron,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13·59 
Lime,............................................... 3·80 
"\\y a ter,.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 6·30 

100·86 

11. An actyno1ite rock from St. François (Beauce), was 
examined; it is exceedingly tough, and made up of interlacing 
fibres of actynolite, without any apparent intermixture ; co lor 
within, dark greyish-green, but weathers nearly white. It 
analysis gave:-

Silica, .............................................. 52·30 
l'lfagnesia,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 ·50 
Protoxyd of iron,..................................... 6· 75 
Oxyd of nickel, ............................... (traces) 
Alumina, .............•............................. · 1·30 
Lime, ............................................... 15·00 
Water,................................. . . . . . . • . . . . . 3·10 

99·95 
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12. An almost opaque greyish-green rock, resembling a 
serpentine, from the twentieth lot of the first range of Ire
land, has been described in my Report for 1851. It had a 
density of 2·65, and gave by analysis :-

Silica, . . . . . . . . • • . . • • . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . 43· 70 
~Iagnesia, . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 23·46 

Alumina, .............. · · · · · · · · · · · · · · · · · • · · · · · · · · · · { 23 .00 
Peroxyd of iron, ...........•.•...................... 5 
Water, .....•.......••....•.•.....•.•................ 11·57 

From the absence of lime and the large amount of alumina, 
this substance 1nay perhaps be regarded as an impure mixture 
of serpentine with an aluminons silicate, such as chlorite or 
pyrosclerite. Its analysis is only interesting as showing the 
very variable composition of the magnesian rocks of this series. 

13. Talc.-This species frequently occurs in the series of 
rocks now un der consideration, sometimes in pale green, foliated, 
crystalline masses; more frequently ho"' ever, a massive schis
tose variety is met with, forming beds of steatite, which are 
sometimes interstratified with ophiolites, and at other times 
with clay slates. The beds of talc sometimes contain crystals 
of actynolite, or inclose crystalline masses of carbonate of 
magnesia, containing carbonate of iron and a little nickel. 

A bed of steatite, on the sixteenth lot of the fifth range of 
Potton, which has afforded large blocks of excellent quality, 
was examined. It is greenish-white in colour, translucent, and 
occurs in s1aty masses; when triturated in a mortar it shew~ 
a foliated structure; ignited over a spirit-lamp, it loses 3·70 

per cent. of water, but at a white heat, 4·40 per cent. Its 
analysis by fusion with carbonate of soda gave as follo\·VS. It 
contained no trace of lime :-

Silica, . . . . . . . • . • . • . . . . . . . . • • . . . • . . . • . • . • . . . . . . . . . . . . 5~· 50 
1fagnesia, ............•...•..•...••...•.•.•...•..•.•. 29·15 
Protoxyd of iron,................... . . . • . . . . . . • • • . . . . . 4·50 
Oxyd of nickel, .••.....••..••..•••...•....•... (traces.) 
Alumina,.. . . . . . . . . . . . • • • . . • . • . • . . . • . • • . . . . . . • . • . . . . . ·40 
Loss by ignition,. . • • . . • • . . • • . • . . • • . • . . . • • • • • . • • • . . . . • 4·40 

97·95 
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llin;1 14. A soft silvery-white exfoliating talcose schist, from the 
ofh twentieth lot of the fifth range of Potton, after being dried at 
llM1 2120 F., lost 3·0 per cent. by igniting over a spirit-lamp, 

and 3·6 per cent. by the heat of a furnace. The ignited 
mineral yielded nothing to a boiling solution of nitrate of 
ammonia. Its analysis was effected by fusion with carbonate 
of soda, and the absence of chrome and manganese was shown. 
The Tesults were as follows :-

Silica, ..............•...............••..•....•...... 51·50 
Magnesia, ..................................•........ 22·36 
Protoxyd of iron, . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . 7·38 
Oxyd of nickel, ........•.............•...•.... (traces.) 
Lime, ................•..........•................... 11·25 
Alumina,.. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3·50 
Water,.............................................. 3·60 

99·59 

From the analysis, it appears probable that this material 
consists of a mixture of talc with sorne anhydrous silicate 
eQntaining lime, perha ps a hornblende. 

15. Chlm·ite.-This mineral species is abundant in the altered 
rocks of the series under eonsideration, sometimes intermingled 
with grains of quartz and felspathic matters, forming chloritic 
. andstones and schists, which frequently contain epidote, and 
magnetic and specular iron ores ; the latter are often met 
. with distinctly crystallized, sometimes with rutile, in chlorite 
slate, or in a chloritic dolomite. At other times, massive beds 
of slaty chlorite or potstone are met with, which being free 
from harder minerais, may be sawn and wrought with great 
facility. A rock of this description from the twenty-sixth lot 
of the sixth range of Potton, was of a pale greenish-gray 
colour, unctuous to the touch, and composed of lame11œ of 
chlorite, arranged in such a way as to give a schistose structure 
to the mass. Its analy&is gave me :-

Silica, . . . . . . . . . • • . . . . . • . . • . • • . . . . • . . • • . . . . . . . . . . . . . • 29·60 
!fagnesia, ..•.....••.........••...•.•.•....•......... 25·95 
Protoxyd of iron, ••••••••........••.•.•...••.•......•. 14·49 
Alumina, ....••..•...•••••.•...•.••..•......•••...... 19·'10 
Water, .•....•...••.•.•••••..•.••••...•.•••••.•••.••• 11·30 

101·04 
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This is the composition of a true chlorite. Another portion 
of this rock furnished to :Jir. Delesse, by a partial analysi : 
silica 29·88, water 11·60. lime 0·77; the alumina, oxyd of iron 
and n1agnesia not being determined. He found also a small 
portion of chrome, whose presence in some other specimens 
of the chloritic rocks of this region, is indicated in the Report 
for 1847. 

16. In my Report for 1854 I bad occasion to show thut 
many of the so-called talcose slates owe their peculiar charac
ters to a hydrous silicate of alumina, allied to pholerite or 
pyrophyllite, orto a hydrous mica, and the following analysi 
of a rock which had been wrought as potstone in the township 
of Shipton, is a case in point. It had a greenish-gray colom·, 
somewbat lighter than the chlorite just described, than which 
it is finer-grained, and less schistose. It appears to be made 
up of minute shining scales, confusedly arranged, and its pow
der is not unctuous to the touch. Its analysis gave:-

Silica, .............................................. 51·50 
Alumina,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29·20 
Protoxyd of iron,. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . • 9 · 2 7 
~Iagnesia, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1·08 
Potash, . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1·54 
Soda,............................................... 1·59 
Water,.............................................. 5·10 

99·28 

This allJ.minous silicate differs from the micas in the presence 
of water, and in the small quantity of alkalies which enters 
'nto its composition. It contains neither lime nor nickel, but 
traces of manganese. 

17. Garnet Rock.-The ophiolites, talcs and actynolites 
which we have already described, are essentially silicates of 
earthy protoxyd bases, while in diallage and chlorite these 
bases are associated with alumina. Two other minerais. 
which are double silicates of lime and alumina, are conspicuou~ 
among the rocks of this metamorphic series; they are epidote 
and garnet. The former characterises great n1asses of chloritic 
rock, although it is seld01n well crystallized, or in a state of 
purity; but a peculiar white garnet occaswnally forms a rock 
by itself, and merits a particular description. 



449 

A remarkable locality of this mineral is found in contact 
with an ophiolite on the sixteenth lot of the sixteenth range 
of Orford. The rock resembles sorne of the so-called sm·pen
tinous euphotides, and consists of a white garnet, having the 
aspect of saussurite, intermingled with a small amount of a soft 
green serpentine, which fills the interstices between irregular 
rounded ma ses of the garnet; portions of this mineral in a 
state of purity, are easily obtained half-an-inch in diameter. 
It is at once distingui hed by a hm·dnes of 7·0, and by its 
density, which for selected fragments, was found to be 3·522 
-3·536. It is amorphous, finely granular, and extremely 
tenacious, with a conchoïdal fracture; lustre feeble, waxy; 
colour yellowish or greeuish-white ; sub-translucent. After 
intense ignition, which did not however effect its fusion, the 
pulverized mineral gelatinized with hydrochloric acid. rt~ 
analysis was made after fusion with carbonate of soda, and 
gave:-

I. II. 
Silica, ......•.•...•..... . ...•....•.......... 38·60 38·80 
Alumina, ................................... 22·71 
Lime, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34·83 
1Iagnesia,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·49 
Oxyds of iron and manganese,. . . . • . . . . . . . . . . . . 1·60 
Soda and a trace of potash,. . . . . . . . . . . . . . . . . . . ·4 7 
Loss by ignition, . . . . . . . . . . • . . • . • . . . . . . . . . . . . 1·10 

99·80 

This mineral agrees closely in composition and properties 
with lime-garnet, who e theoretical composition is represented 
by silica 40·1, alumina 22·7, lime 37·2,=100·0. Croft obtain
€d for a white garnet from the Ural Mountains, having a 
density of 3·504 : silica 36· 6, alumina 24·90, lime 37·15, = 
'98·10. 

18. A similar silicate is also found at the Falls of the River 
Guillaume, in St. François (Beauoe , where it appears as a 
bed in contact with serpentine, and forms an exceedingly 
tough homogeneous rock, which has a hardnm;s of 7·0, and 
-scratches deeply the surface of agate; its density was found 

DD 
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to be 3·333-3·364. The rock has a sub-conchaidal fracture, 
with traces of crystallization; lustre shining, somewhat silky; 
colour yellowish-white ; sub-translucent. It also occurs at 
the same locality as a greenish or greyish-white, somewhat 
granular rock, cavities in which are lined with small indistinct 
crystals ;' the density of this variety was 3·397-3·436. 

Other specimens from the same locality exhibit the garnet 
intermingled with large cleavable masses of dark-green horn
blende, which passes into a pearl-grey or lavender-grey variety. 
Small fragments of the garnet frmn this mixture had a density 
of 3·496 ; they were white, opaque, with a conchoïdal fracture, 
and somewhat vitreous lustre. Intermingled with the garnet 
and hornblende, was another white or yellowish-white amor
phous mineral, with a waxy lustre and a hardness of 6·0 ; the 
density of a nearly pure specimen of it was 2·729, of another 
2·823. This, conjoined with its hardness, renders it probable 
that it is a felspar; but it is very difficult to separate it from 
the garnet, or even to distinguish between the two species by 
the eye alone. Another specimen of a white granular rock 
from the same locality, which had been taken for garnet, had 
a density of only 2·800, and was supposed to be chiefly fel
spathic in its ".Qature. The specifie gravity of the greyish 
hornb-lende was 3·046. 

A specimen having a density of 3·333 was selected for 
analysis ; its powder did not effervesce with heated nitric 
acid, which however dissolved from it considerable alumina 
and lime. By the ignition of the rock, its yellowish colom· 
was only changed by the appearance of rare points of black
ish-green. The analysis gave as follows :-

Silica,. . . . . . . . . • . . . • . • • • • • • . . • • . . . . . . . . . • . 44·85 
Alumina, ............•.••.................• 10·76 
Peroxyd of iron,. . . . • • • • . . • . . • . . • • • • . . • • • . . • 3·20 
Lime, ...................................... 34·38 
Magnesia.. • . . • . • . .. . . . • • • . . . . . • • . . . . • • . . . . . 5·24 
Loss byignition,........................... 1·10 

99:5~ 

Oxygen. 

23·69 
5·03 

•96 
9·71 
2·09 
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If we regard the alumina, the peroxyd of iron, and a portion 
of lime, as forming a garnet with the formula Si2,(al fe)Ca,04, 
the residual lime and silica, with the magnesia, are in the 
proportions requisite to form a pyroxene, Si 2,(Cal\-Ig,)03. In 
these formulre we have represented silica by Siû, while alû 
and feO correspond to these sesquioxyds with one-third their 
ordinary equivalent, th us : Al20 3 = 3 al O. W e have for the 
garnet :-

Silica, .................•........... 22·69 
Alumina, ............•....•......... 10·76 ~ 
Peroxyd of iron,. . . . . . . . . . . . . . . . . . . . . 3· 20 5 
Lime, .............. o ••••••••• o. o o. o 21·07 

57·72 

For the pyroxene there remains :-

Silica, o. o •• o •••• o •• o o o ••••• o ••••••• 22·16 
Lime, .... o • o •••••• o ••••• o •••• o o • • • • 13·31 ~ 
Magnesia, . o •••••••••• o ••• o •••••• o • • 5·24 5 

40·71 

Oxygen. 

ll•98 = 2 

5·99 = 1 

5·99 = 1 

Oxygen. 

ll·71 = 2 

5·87 = 1 

The rock just described will, accordjng to this calculation, 
consist of garnet 57.72, and pyroxene 40°71, which, with 1·10 
of volatile matter, make up the sum of 99·53. 

Felspathic Rocks. 

In the Report for 1854, I have described at sorne length a. 
class of stratified fel pathic rocks, which form an important 
part of the Laurentian series, and are associated with the 
calcareous and magnesian deposits of that ancient formation. 
These rocks are essentially composed of felspars of the triclinic 
system, generally associated with pyroxene, which passes into 
the variety hypersthene, and containing as accidentai minerais, 
mica, garnet and ilmenite. The felspars, which contain lime 
and soda. with a small amount of potash, vary in composition 
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from bytownite, a variety approaching anorthite, to labr:tdor 
felspar and andesine. These rocks are sometimes coarsely 
crystalline, at others porphyritic, or finely granular, passing 
into aphanite. The pyroxene is rarely in large quantity, and 
often wanting in a coarsely crystalline variety of the rock, 
which is the labradorite of d'Halloy, while others correspond 
to his hypersthenite, the hyperite of sorne other au thors. 

Varions names have been employed to designate the differ
ent rocks which are essentially composed of felspars with 
pyroxene or hornblende. When the pyroxene is of the variety 
called augite, the rock is known as dolerite; it becomes 
hyperite when the pyroxene assumes the form of hypersthene, 
and takes the name of euphotide when the felspar, wbich is 
then generally compact (saussurite), contains the varieties of 
pyroxene known as smaragdite or diallage. In the euphotide 
of Corsica, according to Rose, the diallage, with the external 
form of pyroxene, bas the cleavage of horn blende, constituting 
the varicty uralite. In the euphotides of Baste and V eltlin, 
hornblende is associated with the diallage, and predominates 
over it at the latter locality, oftcn replacing the diallage 
entirely, and giving rise to a rock composed of felspar and 
hornblende, which is the composition of what is called diorite 

or diabase. 
When the elements of these compound rocks become so inti

mate] y mingled that the mass appears homogenous, the name 
of aphanite is given to it. This is the co-rnean or corneous rock 
of Brongniart, so called from its s01newhat horn y aspect. The 
various rocks which we have just mentioned, are in great part 
altered sedimentary strata, but sorne of them appear likewise 
as intrusive masses; the greenstones, traps and basalts of geo
logists, are eithcr diorites or dolerites. These explanations 
will serve to prevent confusion for the future, in speaking of 
these felspathic rocks, which it will be seen pass insensibly 
into one another. 

Associated with the ophiolites of the Silurian series, we bave 
a very abundant rock, consisting of felspar intimately mixed 
with a silicate having the composition of a hornblende or 
pyroxene, and forming an aggregate scm·cely to be distin-
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guished from the finer grained varieties of similar rocks met 
with in the Laurentian series. This felspathic rock, in the 
Silurian series, is generally greenish or greyish-white, and 
more or less fine grained; occasionally however the hornblende 
is apparent in distinctly cleavable grains, forming a weil char
acterized diorite; but it is more frequently pale in colour, and 
so disseminated asto give to the rock at first sight an almost 
homogeneous aspect, entitling it to the name of aphanite. 
These rocks weather of an opaque white, w hich is character
istic. 

19 . .A vadety of this diorite was examined from Brompton 
Lake, in the second lot of the sixteenth range of Orford ; its 
colour is white, with a tinge of greenish or yellowish-grey, 
evidently due to the presence of an amorpbous disscminated 
tnineral, whicb becomes yellowish-brown after ignition, while 
the base is rendered white and more opaque, and is seen to 
consist of grains of crystalline felspar, sometimes with very 
distinctly striated cleavage plains. The rock before ignition 
has a waxy lustre, is sub-translucent, and bas a sub-conchoidal 
fra.cture ; its hardness is 6·0, that of ordinary felspar, and its 
density 2·748-2·764. Its powder does not effervesce with 
nitric acid, whicb appears to be be without action upon it. 
Its analysis was effected by fusion with carbonate of oda, and 
the alkalies were determined by deeomposing a separate por
tion with carbonate of lime and sai-ammoniac ; the results 
were as follows : 

I. 
Silica, . . . . . . . . . . . • . • . . . . . . . 63·60 
Alumina, .................. . 
Soda, ..............•......• 
Potash, ...............•.... 
Lime,...................... 7·28 
1Iagnesia, ................. . 
Protoxyd of iron, ..•...•••..• 
Loss by ignition, ..•......... 

II. 
63•40 
12·'70 

7·95 ~ = 
•13 

'7·50 

3·37 
4·23 

•40 

99·68 

Oxygen. 

33·53 
. .... 5·93 

2•06 

2"13l 1•31 4•38 
•94 

The oxygen ratios of the alkalies and the alumina are very 
nearly as 1 : 3; and if we add to these the silica corresponding 
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to 12 equivalents, or in round numbers to 24·00 of oxygen, 
(equal to 43·20 of silica); we have the composition of albite, 
in which species the oxygen ratios of the silica, alumina and 
alkalies are as 12 : 3 : 1. There will then remain of the oxygen 
of the silica, 9·53, which is to 4·38, the sum of the oxygen of 
the lime, magnesia and iTon-oxyd, veTy nearly as 9: 4, the ratio 
of hornblende ; the Tock then consists of 64·0 parts of albite, 
and 35·3 parts of hornblende. 

20. Another specimen of a similar rock from St. François 
(Beauce), was rather more coarsely crystalline than the last, 
and had a pale bluish-green colour, from the presence of an 
imperfectly crystalline hornblende, which is abundantly dis
seminated among the grains of a somewhat translucent cleav
able felspar. The hornblende turns dark olive-brown by 
ignition, and the structure of the rock is then very evident; 
its lustre is feeble and waxy, and its density was found to be 
frmn 2·708 to 2·725; the pulverized rock yields to dilute 
nitric acid, a trace of alumina and a little lime. Its analysis 
gave me:-

Silica, .......•....•..•••...•..•....• 63·60 
Alumina, .........•..........•.....• 14·20 
Soda, . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . 5·09 
Potash, ..••... ·...............•.•.•.. 4·13 
Lime, . . . . . . . • . . . . . . • . . . • . . . . . . . . . • • 4·37 
:àfagnesia, . . . . . . . . . . . . • . . . . . . • . • . . • . 6·84 
Protoxyd of iron, . . . . . . . . . . . . . . . . . . . • 1·92 
Loss by ignition,. . . . . . . • • . . . . • . . . . . • · 70 

100·85 

Oxygen. 

33·95 
6·63 

1•31 ~ 2·01 
·70 5 

1•22 
2·73 

•43 

If we regard the whole of alumina as representing the fel
spar, we find that the oxygen of the alkalies does not equal 
one-third of that of the sesqui-oxyd ; and we must therefore 
suppose that a portion of lime equal to 0·20 of oxygen, enters 
into the composition of the felspar. We shall then have for 
the oxygen ratios; silica 26·52, alumina 6·63, alkalies 
(2·01 + 0·20), = 2·21, or 12 : 3 : 1. The oxygen of the silica 
to that of the remaining bases, will then be as 7·43 : 4·18; the 
hornblende ratio of 9 : 4, requires 3·30, and that of pyroxene 
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2 : 1, demands 3·71 of protoxyd. The slight excess is ex
plained by the fact that there is a gain in the analysis, probably 
due to an error in the determination of the magnesia ; besides 
whi~h a little lime apparently exists in the rock as a carbonate. 
W e have th en for the felspathic portion of this diorite, 49·68 
parts of si1ica, together with the alumina, alkalies, and 0·71 of 
lime, combined to form 73·81 parts of a felspar, which has the 
formula of albite, but is distinguished from that of the pre
vious specimen, by the large proportion of potash which it 
-con tains. 

Euphotide.-1Iuch confusion exists among mineralogical 
writers as to the nature and characters of saussurite, a mineral, 
which mingled with smaragdite, constitutes the rock to which 
Haüy applied the name of euplwtide De Saussure (senior), 
who first distinguished under the name of jade, the mineral 
which afterwards received his name, describes it a greenish
white in colour, sufficiently hard to scratch quartz, and having 
a density of 3·310-3·3] 9; while :Mohs gives 3·256 for the 
specifie gravity of a granular variety from Piedmont, and 3·342 
for a compact saussurite fi·om the Canton de Vaud. N aumann 
assigns to the species a density of 3·40. 

The earlier analyses of saussurite appear to correspond to 
impure felspathic mixtures; that examined by Stromcyer 
bas the composition of labradorite, to which species the saus
surite from the euphotide of Odern, examined by Delesse, 
belongs; it gave him : silica 55·23, alumina 24·24, lime 6·8(), 
soda 4·83, potash 3·03, oxyd of iron 1·11, magnesia 1·48, vola
tile matters 3·05,=99·83. The saussurite of :Mount Genèvre, 
(Hautes Alpes), is according to Dele se a crystalline felspar, 
containing silica 49·73, lime 11·18, soda and a little pota h 
4·28, besides 3·7 5 of water and carbonic acid ; while that fron1 
the euphotide of Levaldens, (Isère) according to Lory is a 
cleavable felspar, having the composition of andesine. 

These observers have for the most part neglected to record 
the density of the specimens which they have examined, 
altbough Deles e remarks that the specifie gravity of the 
saussurites is seldom inferior to 2·80. Von Rath has recently 
described as saussurite, a white mineral which fonns with 
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hornblende, (uralite) the greenstone of Neurode in Siiesia, and 
possesses the hardnes, cleavage and crystallization of labra
dorite, with a density of 2·99. His analysis approaches closely 
to that from :Mount Genèvre, but gives 2·73 per cent. of 
peroxyd of iron, evident! y showing so1ne admixture. 

The saussurite from the Lizard, in Cornwall, examined by 
Thompson, has a hardness of 7·0, a density of 2·80, and con
tains 82·0 per cent of silica, besides alumina, lime, magnesia, 
and iron ; it is appaTently a petrosilex. 

It is evident that all these felspathic n1inerals of low specifie 
gravity are distinct from the saussurite described by de Saus
sure, which I imagine to have been nothing more than a white 
massive garnet, like that of Orford. This substance agrees in 
in hardness and density with the mineral described by de 
Saussure, and the aggregate of garnet and serpentine from 
Orford, (17) resembles completely some of the euphotides of 
Switzerland. The intimate manner in which the garnet i 
1ningled with compact felspar and hornblende in the specimens 
frmn St. François, (19) will he1p to explain many of the dis
cordant analyses and observations of previous au thors. 

The mixture of felspar and diallage which has generally re
ceived the name of euphotide, is on the contrary closely related 
to the diorites, such as we have described under 19 and 20, 
and is the granitone of the Tuscan geologists, improperly con
founded by sorne writers with the gabbro of the Italians, which 
is a diallagic ophiolite, according to Brongniart and d'Halloy. 

Petrosilex or Eurite.-Associated with the serpentines in the 
region under consideration, a peculiar rock is often met witb, 
resmnbling tho se just described, but distinguished by being 
n1ore homogeneous, more translucent, and by the absence of 
the opaque white coating on its weathered surfaces. A speci
men of this rock from the sixth lot of the sixteenth range of 
Orford was examined. It was compact, very tough, and had 
a sca1y conchoïdal fracture. Color greenish or greyish-white; 
~ub-translucent; lustre waxy, dull. It was apparently homo
o·eneous, and had a hardness of 6·0, and a density of 2·635-
2·639. Its analysis gave :-
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I. 
Silica,. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . '18·40 
Alumina, ................................. 11·81 
Soda,..................................... 4·42 
Potash,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1·93 
Lime,..................................... ·84 
1\Iagnesia,................. .. . . . . . . . . . . . . . . ·'1'1 
Protoxyd of iron,. . . . . . . . . . . . . . . . . . • . . . . . . . · '12 
Loss by ignition,. . . . . . . . . . . . • . . . . . • . . . . . . . . ·90 

99·'19 

II. 

'1'1·'10 

This rock differs chemically from those just described, by the 
large excess of silica, and the very small amounts of lime, 
magnesia and protoxyd of iron, which it contains. It is very 
similar in composition to the baulite or krablite from Iceland, 
and to sorne o bsidians and pitchstones. It is the compact fel
spar of Haüy, the petrosilex, eurite and adinole of other authors. 
These rocks in the present state of our knowledge, may be 
consiclered as intimate mixtures of felspar with quartz, although 
the krablite occurs, according to Von Walterhausen, in distinct 
triclinic crystals. 

Rocks of this corn po ition are not, however, confined to the 
metamorphic portion of the Silurian series. I found at St. 
Henri, beds of compact fel par interstratified with the unaltcred 
argillaceous shales and bituminons limestones of the Quebec 
group. The greatest ma s of this rock observed in the section 
near the falls of the Etchemin river, at St. Henri, is fifty feet 
in thickness, and is divided into layers of from two to twe]ve 
inches by films of interposed shale, sometimes bright green in 
color. This is succeeded by a smaller mass of the same rock 
fifteen feet in thickncs , the who le interstratified with gTcenish 
and greyish shales. Thin beds of a like substance are also 
met with at St. Anselme, in a similar series. 

The rock is finely granular, sub-conchoidal in fracture, 
tough, and translucent on the edges; in colour is pale greenish
white, sometimes verging ·upon olive-green, and varied by 
clouds of darker green. The rock is singularly uniform in its 
characters, and has a great resemblance to the petrosilex from 
Orford, just described, but is somewhat less compact and 
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tenacious. Its hardness is 6. A specimen hom St. Henri, 
gave the following results on analysis :-

Silica, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71·40 
.. A.lumina,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13·60 
Soda,............................................... 3·31 
Potash, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2·37 
Lime,............................................... ·84 
Magnesia, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2·40 
Protoxyd of iron,..................................... 3·24 
Loss on ignition,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2·50 

99•66 

W e find in these varions felspathic rocks, which are evi- · 
dently of sedimentary origin, but small amounts of oxyd of 
iron, varying from less than one, to three and four per cent., 
quantities much less than are found in ordinary felspathic or 
argillaceous sediments of this and other formations. It is 
well known that water dissolves protoxyd of iron when 
combined with carbonic or organic acids, and we have in 
waters holding dissolved organic matters, an agent which is 
constantly removing this metal from the superficial strata, 
and depositing it again in the forms of ochre and limonite. 
To a similar process we must ascribe the absence of iron 
from the under-clay of coal-beds, which, as you have sho·wn, 
is but the soil of the ancient carboniferous vegetation, and 
from the felspathic rocks now under consideration. This 
metal has been dissolved out from the sediments by action of 
organic substances, and is found accmnulated in the clay 
ironstones of the coal formation, and in the highly ferruginous 
schists of the Quebec group, which often contain beds of 
uon ore. 

The upper part of the Richelieu shales, a little above Cap 
Rouge, presents two remarkable beds of a homogeneous jasper
like rock, sharply conchoïdal in fracture, translucent on the 
edges, and in sorne parts so hard asto resist steel. Its colour 
varies from dark grass-green to blackish-green. The beds, 
which are six or eight feet in thickness, are traversed by veins 

ealcareous spar, and are interstratified a few feet from each 
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other, with the shales of the region, which are contorted, but 
not at all altered. The same green chert or jasper is met with 
among the graptolitic shales at St. Henri, near the felspathic 
beds just described, and is also seen among the altered rocks 
of this group near the ophiolites, as at St. François (Beauce), 
and the Owl's Head mountain, itself having undergone but 
very little apparent alteration. It wcathers opaque white. 
The density of a specimen from Cap Rouge was 2·640, and 
from St. Henri 2·662. The results of two analyses of the 
chert from Cap Rouge are as follows, I being the lower band, 
and II the upper band:-

I. IL 

Silica,.... . . . . . . . . . . .. . . . . . . • . . . . . . . . 77·50 73·30 
Alumina,............................ 8·50 Iron as ~ 

Protoxyd of iron,..................... 2·70 peroxyd 5 16'30 

Lime,. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . · 73 traces 
ltfagnesia,... . . . . . . . . . . . . . . . . . . . . . . . . 2·35 3·90 
Soda,.................................. 1·38 
Potasb,........... ... . ... . . . . ... . . . .. . 1·66 
Loss by ignition,.. . . . . . . . . . . . . . . . . . . . 4·40 3·80 

99·20 

This rock is but slightly attacked by acids. On boiling a 
portion of I, for an hour, with a dilute solution of caustic soda, 
an amount of silica equal to 20·8 per cent was dissolved, but 
only 1·2 percent of alumina ; this would appear to indicate 
the presence of a large amount of silica in its soluble modifi
cation. The petrosilex of St. Henri gave to a solution of soda 
by a similar treatment, only 6·1 per cent. of silica, and a few 
thousandths of alumina. 

Y ou have described a bed of red and green jasper which 
exists at Rivière Ou elle, in the slates of the Sillery group, and 
resembles the rock of Cap Rouge just described; it contains 
veins of calcedony, and the red colour of certain portions of it 
appears to be due to disseminated hematite. N ear Sherbrooke 
there is a bed of red j?-sper, which contains grains of hematite, 
and passes into a jaspery-red iron ore. These rocks require a 
particular study. 
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Magnesites and Dolomites. 

The existence of beds of carbonate of magnesia among the 
Silurian strata in the townships of Bolton and Sutton was 
noticed in the Report for 1847, and partial analyses of these 
rocks have been since given. I have however recently made 
these remarkable masses the subject of a more detailed exami
nation, the results of which are here presented. 

1. Associated with the dolomites and steatites of the twelfth 
lot of the seventh range of Sutton, there occurs a bed about 
twelve inches in thickness, made up of white crystalline mag
nesite spar, intermingled with grains of a felspathic mineral, 
and scales of bright green talc, which predominates in certain 
planes, and gives to the bed a gnessoid structure coïncident 
with the stratification ; small grains of pyrites are disseminated 
through the mass. On the weathered surfaces, the bright 
green colour of the Tock is obscured by a rusty brown hue, 
due to the oxydation of a portion of carbonate of iron, which 
is combined with the carbonate of magnesia. 

The composition of this rock varies in different layers, not 
only in the amount of insoluble silicious matters, but in the 
proportions of the two carbonates. A pure, slightly coloured 
portion, gave of carbonate of magnesia 83·35, carbonate of iron 
9·02, insoluble 8·03, = 100·40; the analysis of another frag
ment afforded carbonate of magnesia 33·00, carbonate of iron 
19·35, alumina 0·50, insoluble matters 45·90, = 98·70. 

A small proportion of iron in the last analysis is however 
derived fi·om the disseminated pyrites, which is nickeliferous; 
sulphur separates during the solution of the mineral in nitric 
acid, and the liquid then contains a little nickel; but when 
hydrochloric acid is employed as the solvent, the nickel 
is found with the residue. The insoluble portion has a fine 
pale-green colour, and when thoToughly purified from iron, by 
digestion with nitric acid, preserved its tint after ignition, 
during which process it lost 5·66 per cent. ; after this opera
tion it gave to a boiling solution of nitrate of ammonia a 
minute trace of magnesia. The analysis of a specimen which 
had been purified by nitric acid and ignited, gave (A) silica 



461 

50·25, alumina 3G·SS, magnesia 1·12, oxyds of iron and chrome 
0·87, alkalies and loss 10·88, = 100·00. 

The analysis of the residue left from the treatment of another 
portion of the rock by hydrochloric acid, gave the result B :-

B. C. 
Silica, ..................•.•......•..•.•... 43·30 52·1 'l 
Alumina, ................................. 32·10 38·67 
1\Iagncsia, .......................•...•.... 
Protoxyd of iron, .................. , .•.... , 1·81 

Oxyd of nickel, ..........•................ 
" " clu·ornc, ........•.......... (traces.) 

Soda, ..................•................. 
Potash, ................................. . 
Soluble mattcrs, ..........•...•............ 

5·00 
1·09 
7·50 

6•03 
1·32 

100·84 100·00 

The presence of a p01iion of carbonates in this residue was 
evident frmn the amou11ts of magnesia and iron present, as weil 
as from the brown colour which it assumed by ignition. The 
amount of the green chromiferous talc in the residue is very 
small, as is evident from the first analysis; and if, excluding 
from the second, (B) all but the silica, alumina and alkalies, 
and a little magne!':ia and oxyd of iron, we compare the calcu
lated result C, with A, we obtain a pretty correct idea of the 
composition of the felspathic matter, which mingled with a 
little talc, and probably with some silicate of alumina, form 
the silicious portion of this magnesite rock. 

2. The magnesite of the seventeenth lot of the ninth range 
of Bolton, has a bread th of many yards, and resembles closely 
n1any cry talline limestones, being made up of bril1iant cleav· 
able grains offerriferous carbonate of magnesia, of a bluish-grey 
colour, but sometimes nearly white; it con tains irregularly 
distributed, a con..,iderable proportion of grains of white hyaline 
quartz, which sometimes forms small irregular veins. J\Iany 
parts of the rock are marked by yellowish-green stains, due to 
a compound of nickel, which is probably a hydro·carbonate 
allied to the pennite of Hermann, and somctimes forms thin 
incrustations in the joints of the rock. The rock, which i 
strongly coherent, weathers superficially reddish-brown, from 
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the oxydation of the carbonate of iron. It contains a little 
oxyd of chrome and a small amount of pyrites. 

The results of two analyses of different portions of the rock 
are as follows :-

I. II. 

Carbonate ofmagnesia, .•.•............••••. 59·13 59·72 
" " iron, . . . . . • . . . . . • . • . • . . . . . . . • . 8·32 10·31 

Insoluble, ....•..•...•.....••..••..•...... 32·20 29·90 

99·65 99·93 

This rock, like that of Sutton, contains a variable amount 
of carbonate of iron. Another specimen analysed by 1\ir. 
Delesse of Paris, gave him carbonate of magnesia 58·59, 
carbonate of iron 9·06, quartz 30·12, lime and oxyd of chrome 
traces, water and loss 2·53. 

The insoluble residue from the action of acicls upon the 
Bolton magnesite, unlike that from Sutton, consists chiefiy of 
quartz, as is evident from its reactions before the blow-pipe. 
A portion which had been twice digested with nitric acicl, lost 
but 0·5 per cent by ignition, and had then a greenish-grey 
colour ; fusecl with carbonate of soda, it gave 93·6 per cent. of 
pure silica, and 3·3 per cent. of alumina, with a little oxyd 
of iron and chrome, and traces of lime and magnesia, besicles 
0·8 percent. of potash and soda. The nickel separated from 
several pouncls of the rock was equal to about one-thousandth, 
and gave no indications of cobalt. 

When calcined over a spirit-lamp, with access of air, the 
specimen II. lost 34·20 per cent.; 59·72 parts of carbonate of 
magnesia contain 31·28 of carbonic acicl, and if to this we add 
3·21, the difference between 10·31, the amount of carbonate 
ofiron, and 7·10, that of the conesponding peroxyd, we have 
34:49, which agrees closely with the above determination, and 
shows that the carbonic acid of the magnesite is completely 
expelled at a reel heat. The ignited residue expelled ammonia 
from a boiling solution of nitrate of ammonia, vvhich dissolved 
a portion of magnesia equal to 57·03 per cent. of carbonate. 

The calcination of the rock is more easily effected than that 
of limestone, and yields a friable mass of caustic magnesia 
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and oxyd of iron, mixed with quartz ; as this mixture will 
contain about 44 per cent. of magnesia, it may, as I have 
elsewhere suggested, be advantageously employed for the pre
paration of magnesian mortars. (Report for 1855, ante p. 422.) 
The calcined rock at once gives up its magnesia to a dilute 
acid, and may be economically n1ade use of for the manufac
ture of magnesian salts. The iron is rendered nearlyinsoluble 
by the calcination, and the action of dilute sulphuric acid, the 
mineral being in excess, yields at once a solution of sulphate 
of n1agnesia, contaminated only by a little salt of nickel, which 
may be got rid of by the subsequent addition of a small por
tion of sulphuret of barium. In this way lOO parts of the 
calcined rock may be made to yield about 270 parts of crys
tallizeù. sulphate of magnesia, 

These crystalline carbonates of magnesia do not effervesce 
in the cold with nitric or hydrochloric acid, and require a 
prolonged digestion with these acids, aided by beat, for their 
complete solution. Acetic acid however decomposes them 
slowly at the boiling point; in this way two per cent. of 
carbonate of magnesia with a little oxyd of iron, were dissolved 
after fifteen minutes of ebullition. A solution of nitrate of . 
ammonia also attacks pulverized magnesite; when that from 
Sutton was boiled for an hour with a solution of this salt, 
about two percent. of the carbonate were dissolved, together 
with a notable poTtion of a protosalt of iron, from the decom
position of the carbonate of iron. The nickeliferous pyrites 
was not attacked, as was evident fron1 the absence of nickel 
and sulphuric acid fron1 the ammoniacal solution. 

The existence of carbonate of magnesia in the form of rock 
masses has hitherto been but rarely observed; but it has pro
bably often been confounded with dolomite. I have already 
described the ophiolite from Roxbury, V ermont, which is in 
large part composed of carbonate of magnesia, and among a 
collection of rocks brought from the gold region of California, 
by Mr. W. P. Blake of New York, I have detected a crystalline 
ferriferous carbonate of magnesia, mingled with quartz and 
films of emerald-green talc. The SpBcimens resembled closely 
the rock from Bolton, and like it contained nickel and chrome. 
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Carbonate of magnesia also occurs in California as a compact 
porcelain-like rock, free from iron and silicious mixtures. 

The dolomites of the Green :Mountains resemble the mag· 
nesites in the mode of their occurrence, their aspect, and 
their associations, so much that it is only by analysis, or by 
their density, that it becomes possible to distinguish them. 
They generally contain besides carbonate of iron, traces of 
chrome and small amounts of nickel, which often stains the 
rock green, like the Bolton magnesite. This is conspicuous in 
a dark bluish-gray crystalline dolomite from the seventh lot 
of the twelfth concession of Windsor. The nickel is however 
sometimes wanting; thus a grey, crystalline, yellow-weather
ing, very ferruginous dolomite, which is interstratified with 
argillite, at the Falls of the Bras, in St. François (Beauce), 
gave me no trace of this metal, while a bed of steatite near to 
it, in the same se1·ie , is stained with nickel, and filled with 
crystalline grains, which are magnesite, without a trace of lime. 

The magnesian rocks among the unaltered sediments of the 
Hudson River group afford an interesting study, which is as 
yet far from completed; but I beg lcave to mention here a tew 
facts which I have obscrved. The dolomites of Pointe Lévis, 
whose distribution you have followed out, are interstratified 
with the pure limestones, sandstones and graptolitic shales of 
the Quebec division of the Hudson River group. Both lime
stones and dolomites are very irregular and interrupted in 
their distribution, the beds sometimcs attaining a considerable 
volume, while at other times they thin out, or appear to be 
rep]aced by sandstones. 

The limestones frequently form masses of many feet in 
thickness, which are without any visible marks of stratifi
cation, and destitute of organic remains. These masses are 
compact, conchoïdal in fracture, su b-·translucent, and exhibit 
a banded agatized structure, which leads to the conclusion 
they are chemical deposits from water, in fact veritable tra
vertines. Their colours are pearly-grey of different shades, 
and occasionally pale green; they weather smooth and white. 
Analysis shows that they are pure carbonate of lime, and con
tain neither silica, iron nor magnesia in appreciable quantities. 



465 

~~ Interstratified with these travertines however, there are beds 
of fine granular opaque limestones, weathering bluish-grey, 

m1; and holding in abundance remains of orthoceratites, trilobites 
and other fossils, which are replaced by a yellow-weathering 
dolomite. 

The dolomites about to be described, occur both among the 
travertines and the fossiliferous limestones, sometimes in maU 
lenticular masses, or in layers of a few lines, interposed in 
ma ses of limestone. At other times these layers of dolomites 
are several feet in thickness. They are always granular in 
texture, greyish within, and weathering reddish or yellowish
brown without. Unlike the intercalated limestones, which 
are generally free from mechanical impurities, the dolomites 
a lm ost al way contain a mixture of clay or sand, which ome
times so far predominates, that the rock is a friable dolomitic 
sandstone, whose fracture occasionally shows brilliant cleav
age faces, thickly studded with grains of quartz, the carbonate 
having assumed a crystalline arrangment throughout the mass, 
.as in the crystals of the Fontainebleau sandstone. No fossils 
have been detected in these dolomitic beds, which are sorne
times traversed by veins of calcareous spar. 

When dissolved in hydrochloric acid, the carbonic acid 
evolved from these dolomites has a bituminous odour, and the 
solution contains a con iderable amount of iron as a proto
salt. Of the following analyses, I is of fine-grained dolomite 
from the Island of Orleans, and II of a specimen from the 
lime-quarries near the church of St. Joseph at Pointe Lévis:-

I. II. 
Carbonate of lime, ............•.......•.••. 45·06 53·04 

" magnesia, .......•...........•. 31·81 31·96 
" iron, . . . . . . . . . . . . . . . . . . . . . . . • . 10·31 5·80 

Insoluble,.... . . . . . • . . . . . . . . . . . . . . . • . • . • . . • 13·80 8·80 

100·98 99·60 

The insoluble portion from II was nearly pure quartz; that 
from I contained a pürtion of clay. The oxyd of iron from I 
was mixed with a little manganese, but neither chrome nor 
nickel were detected in these dolomites. Small masses of 

EE 
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pyrites which are found in the rock fr01n Orleans, were like
wise examined for nickel without success. 

A bed of argillaceous rock from Pointe Lévis, which wa 
con1pact, earthy in fracture, and weathered reddish-yellow to 
a considerable depth, gave to acids about fifty per cent. of 
.soluble matter, corresponding to a ferriferous dolomite, like 
those just described. The insoluble residue was essentially a 
day, containing about four per cent. of alkalies, of which 
two-thirds were potash. 

Interstratified with these limestones and dolomites of Pointe 
Lévis, there are found becls of conglomerate of a remarkable 
character. In addition to sand and clay, the dolomites fre
quently enclose grains and rounded fragments of limestone and 
dolomite, both seen1ingly clerived from the adjacent strata; so 
that we have beds consisting of pebbles of limestone, often 
having the characters of the travertine, of dolomite, and occa
sionally of quartz and argillite; the whole cemented by a 
ferriferous dolomite. . At other tunes the cementing material 
of the conglomerate is a carbonate of lime, with only traces of 
magnesia and oxyd of ù·on ; portions of the travertine itself 
sometimes inclose grains of quartzose sand. 

ON THE PROBABLE ORIGIN OF DOLOMITES AND MAGNESITES, 

The facts which we have indicated, clearly show that the 
dolomites just described bave been precipitated from water, 
under conditions which brought more or less sand and clay, 
and sometin1es fragments of the adjacent rocks, into the basins 
where this process was going on ; during the intervals of" 
which the travertines and fossiliferous limestones were depo
sited, to the exclusion of magnesia. Similar conditions are 
met with in sorne limestones of the Niagara division, in the 
eastern basin, where purely calcareous c01·als, of many species, 
are nnbedded in a paste of granular magnesian carbonate 
of lime, which would seem to have been precipitated in the 
medium where the zoophytes grew. A somewhat different 
process is presented in the replacement by dolomite, of fossils 
in the limestone at Pointe Lévis, as weil as at many localities 
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in the Chazy limestone, where varions shells are replaced, 
and sometimes entirely filled, with a crystalline ferriferous 
dolomite, (Report for 1852, page 17 4,) the surrounding lime
stone being destitutc of magnesia and iron. 

The following considerations may aid us in fonuing an idea 
of the origin, hitherto so obscure, of magnesian deposits. It is 
known that thosc mineral waters which hold large quantities 
of carbonate of lime and magnesia in solution, deposit only 
the lime on exposurc to the air, and retaiu ail the magnesia 
in solution ; bence travertines and tufas, both ancient and 
modern, contain little or no magnesia. The carbonate of this 
base is soluble to a considerable extent, in solutions both of 
magnesian and alkaline salts, but is deposited \Vhen those 
solutions are boiled, or evaporated at low temperatures. 
Thus the alkaline waters of Carl. bad in Bohemia, which 
contain aqcording to the analysis of Berzelius, seventeen parts 
of carbonate of lime for ten of carbonate of magnesia, deposit 
great masses of travertine, which is pm·ely calcareous, but if 
suffereù to evaporate in open basins, would afterwanls yield 
dolomite or magnesite. 

But besides these waters, which contain an excess of carbonic 
acid, and a largcr amount of carbonate of lime tban of mag
nesia, we meet with another cla...,s of saline mineral waters, 
which contaiu very little carbonic acid, and a small amount of 
carbonate of lime, but large portions of carbonate of magnesia. 
The mineral spring of Püllna, according to Struvé, contains in 
1000 parts of water, 32·72 of solid matters, consisting entirely 
of sulphates and chlorids of magnesium and sodium, with 0·10 
of carbonate of lime and 0·83 of carbonate of magne ia, and 
only seven-hundredths of its volume of carbonic acid. 'Vaters 
of this kind appear, from the analyses of Berzelius and Struvé, 
to be rare in Germany, but are very nwnerous in this country, 

The saline waters which in the western basin of Canada, rise 
from the lower limestones of the palreozoic rocks, have no 
excess of carbonic acid, and no appreciable amounts of earthy 
carbonates, but con tain, besides common salt, great quantities 
of chlorids of magnesium and calcium, the latter in excess; 
in this respect they differ from sea-water. 
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The saline springs rising from the same rocks farther east, 
are more dilute thun the last, and contain, proportionably, a 
much less amount of earthy chlorids, that of magnesium al ways 
greatly predominating. They contain no excess of carbonic 
acid, but like the Püllna spring, hold in solution large amounts 
of carbonate of magnesia, and but very little carbonate of lime. 
I have elsewhere remarked that the substitution of these 
waters, for the brines which issue from the same strata 
farther west, is to be attributed to the action of the alkaline 
carbonates derived from the argillaceous sediments which 
occur in the Chazy 1imestone, and make up the great bulk of 
the Hudson River group. We also find in this region, saline 
springs containing carbonate of soda, and another class in 
which the an1ount of chlorid of sodium is very small, the car
bonate of soda predominating. These springs appear to be 
derived from the argillaceous rocks, and by their admixtures 
with the brines, to have given rise both to the alkaline salines, 
and to the waters containing carbonate of magnesia. (Report 
for 1853, ante p. 348.) 

The elimination of the grea ter part of the lime from the saline 
magnesian waters, is explained by the following experiment: a 
solution was prepared with eighty parts of common salt, eight 
of chlorid of calcium, a portion of crystallized hydrochlorate 
equal to about nine parts of chlorid of magnesium, and 1000 
parts of water. To this liquid, at a temperature of 60° F., there 
was added a solution of carbonate of soda, sufficient to decom
pose about two-thirds of the earthy chlorids ; the voluminous 
precipitate which was formed, became dense and granular after 
forty-eight hours, and after sorne days was separated, washed 
and analysed; it consisted of carbonate of lime, with 16 per 
cent of carbonate of magnesia. The saline liquid when eva
porated at a gentle heat to one-twentieth, gave an abundant 
granular precipita te of the mixed carbonates, in the proportions 
of 16·3 of carbonate of lime to 83·7 of carbonate of magnesia; 
and the solution now contained a bun dance of magnesian chlorid, 
but not a trace of lime. On adding to this solution of chlorids 
of sodium and magnesium, diluted to its original volume, car
bonate of soda enough to decompose about one-half of the 
latter, there is obtained a precipita te of carbonate of magnesia, 
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which becomes granular after a few days; and the liquid, by 
evaporation to one-twelfth, at a temperature below 2120, 
deposited a granular precipitate, which, in one experiment, 
corresponded to one and a-half parts of carbonate to 1000, or 
more than one-third of thP. magnesia in solution. 

The mingling of alkaline carbonates with sea-water or saline 
springs of analogous constitution, effects then a partial separa
tion of the lime from the magne ia, and gives rise to waters 
having a composition analogous to the Püllna spring, which 
by slow evaporation, or by a subsequent addition of carbonate 
of soda, may deposit carbonate of magnesia containing little 
or no lime. I subjoin sorne results of the analyses of differ
ent mineral waters of Canada, which serve to illustrate the 
question. The analyses will be found in detail in preceeding 
Reports ; in this table the smn of the solid ingredients, and 
the amounts of the earthy chlorids, and alkaline and earthy 
carbonates, for 1000 parts are given ; these waters are for the 
most part destitute of sulphates. 

A, saline waters containing little or no earthy carbonates. 
B, saline waters containg abundance of earthy carbonates. 

a., neutral. 
b, alkaline. 

C, waters feebly saline, containing alkaline carbonates, 
borates, and silicates. 

LOCALITIES. 
MA.TTE.RS CALCIUM MAGNES. 

CA.RD. 
SODA.. LIME. MAGNES. 

1 

soLm 1 crrLoR.I crrLoR.I 

1 

CARB.I CA.RD. 

A, Whitby, ............. ,46•30 Il 7·53 1 9·54 .. • .. 1 0·16 
" Hallowell, . . . . . . . . . . . 68·00 15·90 12·90 .· .· .· .· .· ......... . 
" " . .. .. . .. .. . 36·00 9·20 9•40 

Ba, Caledoni~(V.)~... 14.64--·2-8 -1·03~----;---·12-, -·86 . 
" St. Léon, . . . . . . . . . . . . 13·83 ·07 ·G6 ·35 ·94 
" Caxton, . . . . . . . . . . . . . 13·65 ·05 ·37 ·21 1·06 
" Plantagenet, . . . . . . . . . 13·16 ·13 ·24 ·03 ·89 
" Ste. Geneviève,....... 20·99 ·GO 2·05 ·01 1 ·75 
cc Berthier,.. . . . . . . . . . . . 9·06 ·04 ·OB ·05 ·83 

B~Varennes, ............ , 9·58 ·32 ·35 1 ·35 
cc Fitzroy, . . . . . . . . . . . . . 8·34 ·59 ·15 ·78 
cc Caledonia, (I.) . . . . . . . 7·75 ·05 ·15 ·52 
C, Chambly,............ 2·13 l·OG ·04 1 ·07 
" ~icolet, . .. . .. .. .. .. . 1·56 1·13 
cc St. Ours, .. .. .. .. . .. . ·53 ·13 ·17 

1 

·13 
cc Jacques Cartier,...... ·34 ·19 ·O'l ·03 
" Joly,. . . . . . . . . . . . . • . . · ~5 ·23 ·06 ·02 
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Waters containing carbonate of soda are veTy abundant in 
nature ; we may mention the celebrated mineral springs of 
Vichy, and those of Carlsbad, which latter discharge annually, 
according to the calcu1ation of Gilbert, 1nore than thirteen 
millions of pounds of carbonate of soda, besides sulphates and 
chlorids in stilllarger amount. The water obtained from the 
chalk beneath the clays of the London basin, by the artesian 
well in Trafalgar square, contains according to the analysis of 
l\iessTs. Abel and Rowney, 68·24 grains of solid matters to the 
imperial gallon, of which 18·05 grains are carbonate of soda, 
the rest being chlorids and sulphates of alkalies, with small 
amounts of phosphates and of earthy carbonates. (De la Beche, 

Geological Observer, p. 693.) This water is Temarkable for its 
great proportion of potash salts, equalling 13·67 grains of 
sulphate of potash, and Tesembles in this respect the alkaline 
water of St. Ours, in which potash constitutes one-fourth of 
the alkaline bases. (Report for 1852, p. 158.) 

The natron lakes of Lower Egypt are basins, fed by springs 
holding in solution common salt and carbonate of soda, and 
deposit by spontaneous evaporation large quantities of the 
latter salt, which under the name of nat1·on, bas been an article 
of commerce in Egypt from remote antiquity. The soda lakes 
of central Hungary are sin11lar to those of Egypt, and furnish 
annual1y large quantities of carbonate of soda for consumption. 
Soda lakes also occur on the shores of the Black Sea, in north
ern Afdca and in Columbia. Lake Van, which is situated on 
the western confines of Persia, has, according to de Chancour
tois, an area of nearly 800 square miles, and its waters contain 
in 1000 parts, 22·8 of salts, of which 8·6 are carbonate of soda. 
If similar conditions of soil and of climate weTe met with in 
Canada, the springs of Chambly and Nicolet would give rise 
to natron lakes precisely like those of Egypt and Hungary. 
Rivero and Boussingault have described beds of the sesqui
carbonate of soda, called trona, which occur in clays of the 
tertiary period neaT Lagunilla, in Columbia. 

With such evidence of its distribution in natuTe, we cannot 
avoid the conclusion that the reaction between carbonate of 
soda, and the soluble salts of lime and magnesia which the sea 
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contains, must have played an important part in the produc
tion of sedimentary deposits, and given rise to many of our 
magnesian rocks. In the evaporation of sea-water we observe 
a phenomenon worthy of notice in this connection, which i,· 
that the lime which the water contains, is all precipitated iu 
the form of gypsum, before the separation of common salt, so 
that the salt lakes of the Crimea and the basin of the Caspiau, 
which are saiurated with the chlorids of sodium and magne-
ium, contain no lime salts, but are true bitterns. This ex

plains the frequent association of beds of gypsum with the 
rock-salt of ancient basins. When the mother liquors from 
sea-water are still further evaporated, sulphate of magne ia 
separates, and finally a double chlorid of potassium and mag
nesium, both of which salts occur nàtive in the solid state. 

The analyses of Deville and myself, among others, have showu 
that a great many river-waters contain small portions of car
bonate of soda, which, together with the more strongly alkaliue 
waters, must in the course of ages have diminished the quantity 
of lime salts in the sea-water, separating this base in the form 
of carbonate, to be precipitated as such, or secreted by animais, 
and we find that at the present day, magnesia greatly predomi
nates over the lime in the ocean. 100 parts of the salts from 
the German Ocean contain 11·04 parts of chlorid of magne-
ium, and 5·15 of sulphate of magnesia, with only 4·72 of 

sulphate of lime, while in the waters which impregnate the 
palœozoic limestones, the salts of lime predominate over those 
of magnesia. Are we to look upon these waters as represent
ing the composition of the sea at the time when these ancicnt 
strata wm·e deposited, or suppose their composition to have 
been modified by sub equent reactions between the carbonate 
<>f lime and the magnesian salts ? This is a question which I 
propose very soon to investigate. 

Metals of Magnesian Rocles. 

The various magnesian rocks which we have described from 
the Green J\fountains, are distinguished by the presence of 
.considerable amounts of protoxyd of iron, and smaller portion. 
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of the rarer metals, chrome, titaniun1, nickel, and more rarely 
cobalt. Chrome and nickel, as we have seen, characterize the 
magnesites and dolomites, as well as the serpentines, talcs, 
dolomites, and diallages of the Eastern Townships. These 
two metals seem to be very generally present in the ophiolites 
of the Green Mountain range. I have found them in those of 
Roxbury, Vermont, New Haven, Connecticut, and Hoboken, 
New Jersey, as well as in an ophiolite and a magnesite from 
Caljfornia, and in specimens of serpentine from Cornwall,* 
from Banffshire in Scotland, and the Vosges in France. 
Chromic iron, in fact, is peculiarly characteristic of serpentine 
rocks, in North America, the Shetland Isles, N orway, and 
in the department of the V ar in France. Both nickel and 
chrome have besides been found by Hermann in the pyros
clerite of Pennsylvania, and by Brush in antigorite, a slaty 
serpentine from Piedmont, and williamsite, a serpentine from 

*The ophiolites of Cornwall occur, according to De la Beche, among rocks of 
Devonian age. I have examined a clouded, reddish-brown and greenish serpen
tme, containing small grains of diallage, and said to be from the Lizard Point. 
It gave on analysis :,-

Silica, . • . . . . . . . • . • . . . . . . . . • . . • . . • . . . . • . . • . . • . . • . . . . . 40·40 
Magnesia by difference, ...............•..... o ••• o •••••• 37·43 
Protoxyd of iron and chrome,. . . • . . . . . . . . • . . . . . . . . . . . . . 7 ·4 7 
Oxyd of nickel,. . . . . . . • . . . . . . . . . • • . . . . . • . . . . . . . . . . • . . . ·15 
Alumina, . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . • . . · 65 
Loss on ignition, ...••• o. o •••••• o ••••• o ••••••• o o o..... • 13·9(} 

100·0(} 

I have examined specimens of the following serpentines without detecting 

the presence of nickel :-
1. Pale greenish-yellow granular serpentine, from Easton, Pennsylvaniat 

density 2·501. 
2. Fine wax-yellow translucent serpentine, from Montville, New Jersey; it 

contains veins of beautiful yellowish-white chrysotile, which has a density 

of 2·435. 
3. Pale olive-gr~en serpentine, from Phillipstown, New York; contains u() 

trace of chrome. 
4. Pale-green serpentine from Modum, Norway, with ilmenite and magnetite;. 

con tains no chrome. 
5. Yellowish-green serpentine, from Newburyport, Massachusetts; density 

2·551; probably of Devonian age.-Am. Jour. Sciencet (II.) vol. xviii.~ p. 198. 
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Pennsylvania. The talcs and chrysolites of many foreign 
localities have also afforded small quantities of nickel to 
Stromeyer and others. Oxyd of cerium has been found in a 
serpentine by Lychnell, and vanadium by Ficinus in that of 
Zoblitz in Saxony, and in the bronzite of Genoa, by Schafhautl. 

The almost constant presence of these metals in magnesian 
rocks acquires a new significance when we consider, in con
nection with the view which I have advanced of the origin of 
these rocks, that nickel and cobalt have been found with tita
nium and glucina, in the ochreous deposit from the mineral 
spring of N eyrac, and in the water of this and several other 
chalybeates, and that nickel and cobalt, with chrome, have 
also been detected in the deposit from the alkaline waters of 
Carlsbad. 1\Iuller moreover found in a hydrated peroxyd of 
iron (limonite from Wurtemburg, small portions both of 
chrome and vanadium. 

I have already noticed the presence of titanium in the 
Lower Silurian rocks, in sorne of the unaltered red ferrugin
ous slates ; as titanic iron or ilmenite in a serpentine from 
Beauce, and in the chloritic iron-schists, where it is also 
occasionally found in the forms of sphene and rutile. The 
analysis of an impure limestone, which contains at the same 
time magnesia, iron, manganese, titanium, chrome, and nickel, 
is therefore not without interest in this connection. 

This remarkable rock occurs interstratified with the red and 
green shales, and sandstones of Granby, which appea1: to belong 
to the upper portion of the Hudson River group. The rocks 
are here disturbed, and upon the confines of the metamorphic 
region. The green sandstones, according to your descrip
tion, (Report for 1847, p. 25,) m·e sometimes calcareous, and 
hold scales of chlorite, mica, and graphite; they frequent1y 
weather black from the presence of manganese. Other beds 
of these sandstones are red; they are sometimes conglomerate, 
and hold small pebbles of quartz and felspar, having the char
acters of an arkose. The red shales exhibit in one place a 
layer of titaniferous jaspery red iron ore; the green slates are 
chloritic, and associated with others greyish in col our, and 
with thin layers of a carbonaceous shale. 
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Among these shales you have described two beds of chloritic 
calcareous rock, of one foot and two feet in thickness; they 
weather to sorne depth of a chocolate brown, but have within, 
a dull greyish-green colour, and an earthy aspect. vVhen 
1noistened, the rock is seen to consist of a pale green base, in 
which are imbedded darker green scales of chlorite. 

In the Report already cited, it has been said that this rock 
yields 30 per cent. of carbonate of lime, besides portions of 
n1agnesia, iron, chrome, and manganese. I have since sub
mitted it to a fm·ther exanünation. The rock in powder, effer
vesces strongly with acetic acid, and a little hydrochloric acid 
having been added towards the close of the operation, there 
were dissolved, carbonate of lime 30·08, magnesia, calculated 
as carbonate, 3·68, oxyd of iron and alumina 5·45, oxyd of 
manganese 0·58 = 39·76. The residue contained no lime, but 
the presence of chrome in it was again verified, and 0·15 per 
cent. of nickel were also found, besides a large amount of 
titanic acid, amounting in two determinations to 5·3 and 6·2 
percent. The analysis was effected by fusion with carbonate 
of soda, and gave for 100 parts of the residue insoluble in 
acetic acid :-

Silica,. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53·20 
Alumina,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '7·90 
Protox:y d of iron,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15· '75 

1fagnesia, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8·'79 
Titanic acid,......................................... 6·30 
Oxyd of nickel,....................................... ·15 
Oxyds of chrome, manganese, and loss,. . . . . . . . • . . . . . . . . . 2 ·45 
Soda and potash, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·66 
Loss on ignition,. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 4·80 

100·00 

Serpentine of Syracuse, New York. 

There exists in the State of New York, a remarkable case of 
local metamorphism of the Onondaga salt group of the Upper 
Silurian rocks, which has resulted in the production of an 
ophiolite. As this group is largely developed in Western 
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Canada, and as the case has much interest in relation to the 
the01·y of metamorphism, I propose to give here a short notice 
of the rocks of the formation, and of the results of my exami
nation of the ophiolite. 

The lithological characters of the Onondaga salt group are 
as follows :-Reposing upon a curions concretionary limestone 
which be longs to the Niagara division, there is a series of very 
ferruginous shales, succeeded by others red and green in colour, 
which are calcareous. These are overlaid by the so-called 
gypseous marls, which include great masses of gypsum, ar
ranged in layers, together with beds of cellular tufaceous 
limestone, and of a compact argillaceous dolomite, which is 
used for the fabrication of a hydraulic cement, and contains 
according to the analyses of Dr. Beek, from 30 to 38 per cent. 
of carbonate of magnesia, with from 10 to 20 percent of ilica, 
and portions of alumina and oxyd of iron. Similar cement
beds occur in the same formation in Western Canada, at Paris, 
and in Oneida, and yield as much as 40 per cent. of magne
sian carbonate. 

The maris of this series are filled with those well known 
hopper-shaped cavities, supposed to have been left by the 
solution of crystals of common salt, with which the waters 
issuing from thcse strata are strongly impregnated. Overly
ing these gypsiferous marls, is a limestone marked by curious 
needle-shaped cavities, which l\fr. Vanuxem, to whorn we owe 
this description, ascribes to the crystallization of sulphate of 
m&gnesia during the deposition of the rock. He remarks that 
we fiud in the succession of the gypsum and other salts in this 
formation, the evidences of conditions similar to those presen
ted during the slow evaporation of sea-water. 

At Syracuse, the strata between two beds of the porous 
lin1estones just described, are very mu ch altered; the shales 
are rendercd harder, and sorne portion of the calcareous rocks 
have become crystalline, and are filled with crystals of celestine 
and calcite, while other beds are converted into a calcareous 
ophiolite, a specimen of which I have examined. It agrees 
closely with the description given by Vanuxem, being an 
aggregate of grains and rounded masses of serpentine of varions 
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sizes, imbedded in a greenish-gray calcareous base. The 
colours of the serpentine vary from blackish-green to green
ish-white ; it is often translucent, and takes a high polish. 
Small portions of bronze-coloured diallage are disseminated in 
the ophiolite. Mr. Vanuxmn has also observed among these 
rocks, the existence of mica, in aggregates having the charac
ters of granite, and others in which hornblende replaces the 
mica, and which be compares to syenite. 

I found a portion of this ophiolite in powder, to be readily 
attacked by acetic acid, which dissolved a large amount of 
carbonate of lime, besides a little magnesia, and traces of 
alumina and iron. This proximate analysis gave: carbonate of 
lime 34·43, carbonate of magnesia 2·73, serpentine, insoluble 
in acetic acid, 62·50, iron and alumina 0·34 = 100·00. The 
analysis of the serpentine gave me:-

Silica7 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 40·67 
Magnesia7 ••••••••••••••••••••••••••••••••••••••••••• 32·61 
Protoxyd of iron,..................................... 8·12 
A.lumina7 •••••••••••••••••••••••••••••••••••••••••• • • 5·13 
Water7 •••••••••••••••••••••••••••••••••••••••••••••• 12·'77 

99·30 

No traces of nickel or chrome were detected. A rounc1ed 
fragment of greenish fine grained limestone, which was imbeded 
in this ophiolite, was found to be nearly pure carbonate of lime. 

Mr. Vanuxem remarks of these metamorphic rocks of Syra
cuse, that we have here no evidence of igneous action, or of 
the intervention of a dry heat, which he supposes however to 
be often concerned in alterations of this kind ; he suggests 
that water, aided by heat to produce the solution of the ele
ments present, might give rise to the results there observed. 
(Report on the Geology of the 3rd District of New York, pages 
108-110.) 

ON THE MET A:M:ORPHISl\l OF SEDIMENT ARY ROCKS. 

The fact that sedimentary strata of different ages, may under 
certain circumstances, assume the characters which were for-



477 

merly attributed to the primary rocks, having been once 
established, geologists sought to explain this alteration by the 
influence of beat, communicated through the medium of 
intrusive rocks, which was supposed to have produced a 
partial fusion and crystallization of the sediments. Boué, 
Silliman, Lyell and others, who have written upon this 
subject, conceive that for these changes a temperature of 
ignition has been required, aided probably by the presence of 
water, or aqueous vapour. But the presence of unoxydized 
carbon, as graphite, in various metamorphic rocks, which would 
oblige us to admit that this element had been submitted to a 
red heat in contact with water, with carbonates, and with 
oxyd of iron, leads us to reject this view as untenable. Graph
ite, like the other forms of carbon, is oxydized under ali these 
conditions. The light alterations suffered by many of the 
sediments in metamorphic region , furnish us with other 
reasons for rej ecting the idea of metamorphism at a very ele
vated temperature. 

It is besides to be remarked that the igneous rocks, which 
are supposed by this hypothesis to be the source of beat, are 
often wanting in metamorphic regions, while on the other 
band, their presence, although sometimes accompanied with a 
considerable extent of alteration, is frequently almost without 
effect on the adjacent strata. Numerous facts seem to show 
that the beat of igneous rocks extends to but very short dis
tances in the non-conducting masses of scdimentary rocks. 

These considerations, not less than the difficulty of con
ceiving an agency capable of heating to ignition immense 
masses of strata over large areas, lead us to reject alike the 
idea of an intense heat, or the proximity of igneous rocks, as 
the efficient cau e of metamorphism. W e are led to seek for 
an agent, which under conditions of temperature easily attain
able, shall suffice for the production of these chemical changes 
which are required for the alteration of the sedimentary rocks. 
Such an agent we have in solutions of alkaline carbonates, 
which at a temperature of 212° F., lose a portion of their 
carbonic acid, * and acquire the power of dissolving silica, 

• Jacquelain1 .Ann. de Chimie et de Physique, 3me série, tome mü.
1 

p. 211. 
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even in the form of quartz, forming with it a solubie alkaline 

silicate. 
Kuhlmann, in his investigations of the soluble silicates, 

observed that carbonate of lime removes all the silica from a 
boiling solution of silicate of soda, forming an insoluble sili
cate of lime. Having moreover detected traces of alkalies in 
a great many natural silicates, other than those into whose 
composition these elements are supposed to enter, he sugges
ted that alkaline silicates may have played an important part 
in the formation of these minerais.* Pursuing this idea, I 
have found that the carbonates of magnesia and protoxyd of 
iron possess a similar power of decomposing the soluble alka
line silicates, and that by boiling for sorne time with a solution 
of carbonate of soda, mixtures of these carbonates with silica, 
they were changed into silicates, which retained small portions 
of the alkali. This reaction takes place readily at 2120 F. 
with ignited soluble silica, and although more slowly, even 
with pulverized quartz. The silicate of soda at first formed, is 
converted into carbonate by double decomposition, and is then 
free to dissolve a new portion of silica. 

Recurring now to those sedimentary rocks which consist of 
carbonates of protoxyd bases, intermingled with silica, we 
have only to suppose them saturated with a solution of car
bonate of soda, such as the water which impregnates the 
palœozoic schists of Canada, or the chall\. of the London basin, 
and exposed to a heat of 212° F., and we have aH the condi
tions required for the production of silicates of lime, magnesia 
and iron. The small portion of carbonate of soda acts as an 
intermedium between the silica and the bases, while at the 
same time the agency of the disengaged carbonic acid, in dis
solving the carbonates, and bringing them in contact with the 
newly-fonned alkaline silicate, is not to be overlooked. The 
presence of alumina in these sediments would furnish the 
element necessary for the production of garnet, epidote and 
chlorite. 

But while sorne of these changes may take place at 21.2° F., 
it is probable that other phenomena of metamorphism may 

• Comptes Rendus de l'Académie des Sciences, tome xli.1 p. 1029. 
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require a somewhat more elevated temperature. De Senar
mont has shown that sulphate of baryta is dissolved when 
heated to 480° F ., in a sealed tube, with a solution of bicar
bonate of soda, and crystallizes unchanged on cooling.* It is 
probably by a similar process that felspathic and micaccous 
silicates have been crystallized during the metamorphism of 
sediments, often without obliterating the accompanying fossils. 

A similar process mu t have given ri e to the crystals of 
chiastolite, staurotide, and gamet, in the argillites and mica 
lates. That the silicate of magncsia has also been in solution, 

is evident from the veins of cbrysotile and other varieties of 
serpentine which occur in the ophiolites. The layer of pure 
massive serpentine (retinalite,) with picrolite, which you have 
observed at Grenville, lining the walls of a trap dyke, in a 
calcareous ophiolite, is also a case in point. (Report for 1845, 
page 85.) Apparent evidences of a concretionary arrangement 
are sometimes met with in ophiolites, but the general resemb
lance between their structure, and tbat of the magnesites and 
dolomites which we have described, is obvious. 

When the amount of alkaline salt is small, and the volume 
of sediment large, the process of metamorphism may find a 
limit in the fixation of the alka1i, by the silicates which are 
formed. Apart from the small portions of it which thus enter 
into the silicates of magnesia and lime, it may perhaps com
bine with aluminons silicates to form felspathic and micaceou 
n1inerals; th us it will happen that portions of the strata, 
in regions of altered rocks, are sometimes found to have es
caped the metamorphic process. This consideration enables 
us to understand why, in sorne cases, the influence of a mass of 
igneous rock bas altcred sedimentary strata to a considerable 
distance, these having contained the alkaline salt necessary to 
give solubility to the elements present, while those rocks in 
which the alka1i was absent, have escaped change. The pres
ence of soluble salts of lime or magnesia in a sediment, by 
neutralizing the alkali which might be infiltrated from other 
strata, would also prevent metamorphism. 

• Expériences sur la formation des minéraux par la voie humide1 etc., Ann. de 
Chimie et de Physique, 3me série, tome xxxii. 7 p. 129. 
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It how remains for us to inquire for the sources of the heat 
required to produce these changes. Local alterations are 
often caused by the injection of igneous rocks, and probably 
by thern1al waters, which sometimes have a temperature of 
212° at the surfaces, and doubtless surpass that degree at small 
depths. By such an agency we may explain the production of 
the ophiolites of Syracuse, and of similar localities in Europe, 
where we find masses of these magnesian silicates, often with 
gypsum and sea-salt, in rocks even of the tertiary period. 
But the alteration of the strata over wide areas, which are 
often free from igneous rocks, I conceive to be due to the 
heat of the earth's crust, which, as is weil known, increases 
regularly as we descend, so that at a depth of 10,000 feet, it 
is calculated that the temperature must be equal to that of 
boiling water, and at 20,000 feet, to nearly 400° F. 

It follows then from what we have said, that rocks covered 
by 10,000 feet or more of sediment, and permeated by alkaline 
waters, are in the conditions required for their alteration, and 
that elevation and denudation would exhibit these lower strata 
to us in the state of metamorphic crystalline rocks. 

LAURENTIAN ROCKS. 

Ophiolites.-The crystalline limestones and dolomites of this 
formation are occasionally associated with serpentine, which is 
sometimes disseminated in grains through them, or more rarely 
forms beds, in which the magnesian silicate greatly predomi
nates. In the analyses given at page 366, we have seen that 
the dolomites of this series, unlike those of the Silurian rocks, 
contain very little oxyd of iron ; and the same thing is true of 
the ophiolites. Renee the serpentines of the Lauren tian series 
are paler in colour, and have a less specifie gravity than those 
which we have already described. My examinations of them 
have not yet enabled me to detect the presence of either nickel 
or chrome, which characterize the magnesian rocks of so many 
other regions. The serpentines about to be described are more 
tender than those of the Green Mountains, and from their brit
tleness and pale colours, are less :fitted for the purposes of 
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decoration; they also con tain a larger amount of water, which 
may in part be hygroscopie. 

The ophiolites of this series occasionally enclose small por
tions of mica and pyrites, and the calcar~ous ones sometimes 
contain sphene, and small crystals of phosphate of lime. 

1. A calcareous ophiolite from Burgess, discovered by Dr. 
Wilson, is made up of a pale olive-green serpentine, somewhat 
crystalline in its texture, intermingled with a little magnesian 
carbonate of lime, which is sometimes white, and at other 
times reddish in colour. The rock contains besides, sorne 
crystals of a greenish-white mica, and disseminated pulverulent 
hematite, giving a red colour to portions of the mass. When 
reduced to powder, it gave to boiling acetic acid, 6·2S p. c. of 
carbonate of lime, and 3·27 p. c. of carbonate of magnesia. 
The insoluble residue lost by ignition 14·5 per cent., and then 
gave to a boiling solution of nitrate of ammonia, an amount of 
magnesia equal to 0·67 per cent. of carbonate, making a total 
of 3·94 p. c. of carbonate of magnesia. The pulverized rock, 
ignited withou t previous digestion in acetic ac id, and boiled for 
a long time with nitrate of ammonia, yielded 5·90 per cent. of 
carbonate of lime and 3·84 of carbonate of magnesia, numbers 
agreeing with the preceding, while by the same process the 
unignited mineral gave 6·30 of carbonate of lime, and a large 
amount of magnesia. 

The residue from the action of acetic acid, including however 
0·67 percent. of carbonate of magnesia, gave by analysis :-

Silica, ............•..............•.................. 42·10 
1Iagnesia, . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38·94 
Protoxyd of iron,..................................... 3·69 
Loss by ignition, ..................................... 14·50 

99·23 

2. A dull reddish-brown ophiolite, from the same locality 
as the last, likewise contained a small amount of disseminated 
carbonates, which were completely removed by acetic acid. 
Thus purified, the matter gave on analysis :-

FF 
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Silica, ................................••...... • .. · .. 39·80 
Magnesia (by difference),. . . . . . . . . . . . . • . . . . . . . . . . . . . . • . 38 · 40 
Protoxyd of iron, . . • . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • 7·92 
Loss by ignition,...... . . . . . . . . . . . . . . . • • . . • . . . . . . . . . • . 13·80 

100•00 

The dark colour and opacity of this rock seem to be due to 
the presence of disseminated peroxyd of iron, to which sorne 
foreign ophiolites appear to owe their red colours. 

3. A pale greenish-grey ophiolite, nea.rly opaque, soft, and 
earthy in its aspect, occurs at the Calumet Island, on the 
Ottawa, and being sought after by the In di ans, who fashion 
the stone into calumets or pipes, has given the name to the 
Island. It conta.ins no lime, but after ignition, yields a trace 
of magnesia to a solution of nitrate of ammonia. Its anal y sis 
showed a mixture of an a.rgillaceous matter ; it gave :-

Silica, ....•.•••.•••.•.......•...•.•••.....•......... 37·50 
Magnesia, .............•.•....•.••.•.•.•...........•. 37·58 
Alumina and oxyd of iron, . • • . . . . . . . . . . • • • • . . . . . . . . . . . 9·00 
Loss by ignition,. . • . . . . . . • • • . . • • • . . . . . . • . • . • . . . . . . • . . 15·00 

99•08 

4. A white lamellar dolomite from Grenville, which held 
a.bundance of honey-yellow grains of serpentine, was examined. 
Small fragments of the rock were digested with cold dilute 
nitric acid, and the carbonates being slowly dissolved, the 
graiqs of serpentine were liberated, and were found to be only 
slightly attacked upon their surfaces, which were rendered 
dull and opaque. The larger grains, sorne of which were 
one-tenth of an inch in diameter, were selected for analysis, 
and gave as follows :-

Silica, ...•. _ ••.•••.•......•...••.•....••••••........ 44·10 
Magnesia, . . . • . . • • . • • . . . . • . . • . • • . • . • . • • . • . . . • . . . . . . . . 40·05 
Oxyd of iron and alumina,............................. 1·15 
Loss by ignition, ••••••••••..•••••••••• , •••••••.•..•.. 14·70 

100·00 
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The serpentine makes up about one-fifth of the rock. The 
portion soluble in nitric acid, consisted of carbonate of lime 
65·13, carbonate of magnesia 44·87, being a pure dolomite. 

5. In this connection I will cite from my Report of 1850, 
three analyses of serpentines from the Laurentian rocks. I 
and II are specimens of the retinalite of Thompson, which 
occurs at Grenville, disseminated in a white crystalline lime
stone. This serpentine has a hardness of 3·5, and a density of 
2·476-2·525; lustre resinous, shining; fracture conchoïdal, 
without any traces of crystallization ; translucent; colour 
honey-yellow, passing into oïl-green and olive-green. III is a 
serpentine closely resembling the last, from a similar rock at 
the Grand Calumet Island; it bas a density of 2·362-2·381, 
and a pale wax-yellow colour. 

I. II. III. 
Silica, .•...•...•...•...•.•.•...... 39·34 40·10 41·20 
Magnesia, ..............•...•...••• 43·02 41·65 43.52 
Peroxyd of iron, ··········· ........ 1•80 1•90 •8() 
Soda, .......•.....•........ (traces) •90 
Water, ......•••..•....•...•••.••.. 15·09 15·00 15·40 

99•25 99·55 100·92 

These serpentines, like the others from the same rocks 
already described, contain less oxyd of iron and a la1·ger pro
portion of water than ordinary serpentine, approaching in 
composition to marmolite and deweylite. 

Rensselaerite.-This mineral was first described and named 
by Dr. Emmons of the New York Geological Survey. It 
occurs, according to him, in beds or large masses among the 
Lauren tian rocks of northern New York, and y ou have detected 
it forming a bed in the crystalline limestones of the same 
formation, on the thirteenth lot of the fifth range of Grenville, 
(ante, page 44.) Its structure is coarsely granular, the mass 
being apparently composed of cleavable crystalline grains, 
strongly coherent. Hardness, 2·5-3·0; density of masses 
eontaining a small amount of intermixed carbonate of lime, 
2·767. ( 2·87, Emmons.) Colour greenish-white to pale sea-
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green; translucent; lustre vitreous, shining on the cleavage 
surfaces, elsewhere waxy ; sectile ; the powdered mineral is 
unctuous, like steatite. 

The rock contains a little carbonate of lime disseminated 
among the grains, but is a hydrated silicate of magnesia; the 
analysis of carefully selected portions gave me:-

Silica, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61·60 
Magnesia, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 31·06 

Protoxyd of iron,.... . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1·53 

Water, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5·60 

99·'79 

No traces of lime, nickel nor manganese, were detected. 
The pulverized mineralloses no appreciable weight at 3000 F., 
and by long continued ignition over a spirit-lump, only 3·80 
per cent., but by a white heat the loss is equal to {5·{5{5 or {5·60 

per cent. The renssellaerite is attacked and partially decom
posed by boiling concentrated sulphuric acid; a portion thus 
treated, yielded to the acid 3·S9 per cent. of magnesia. In 
this respect it differs from talc, and resembles an agalmato
lite from China, exa1nined by V..7 ackenroder. 

Cavities in the massive renssellaerite of Grenville are lined 
with crystals of the mineral, resembling exactly those occur
ring in similar conditions in Canton, New York, which are 
described by Dr. Beek as having the form and cleavage of 
pyroxene. Crystals from the latter locality, for which I am 
indebted to the kindness of Dr. Emmons, gave me by analysis, 
results identical with those obtained with the massive mineral 
of Grenville, viz.: silica 61·10, magnesia 31·63, protoxyd of 
iron 1·62, water 6·60 = 100·06. The crystals were from one
twentieth to one-tenth of an inch in length, translucent and 
pearl-grey in colour ; they afforded no trace of li'me. 

Dr. Beek, in his analysis of renssellaerite, obtained: silica 
59·76, magnesia 32·90, peroxyd of iron 3·40, lime 1·00, and 
water 2·86. The lime, and the large quantity of iron however 
show his specimen to have been impure, and his estimation of 
the water is probably inexact. 
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Renssellaerite appears then to be identical in composition 
with pure talc, from which it differs in crystalline form and in 
its relations with acids. Dr. Beek regards it as an altered 
pyroxene, but I see no reason, apart from its crystallization, 
for such a view, and am inclined to regard renssellaerite and 
talc as dimorphous conditions of the same silicate of magnesia. 

A bed of rock having the characters of renssellaerite, and 
holding silvery mica and scales of graphite, occurs with the 
crystalline limestones in Rawdon, and a cry talline columnar 
variety, of what appears to be the same species, is found on 
Charleston Lake, in Lansdowne. Rensscllaerite seems to 
replace in this formation, the talcs and steatites which are so 
abundant among the magnesian rocks of the metamorphic 
Silurian strata. 

A yellowish-white earthy mineral is found filling fissures in 
the renssellaerite of Grenvi1le. It is very soft and sectile ; 
polishes under the nail, acquiring a waxy lustre, and adheres 
strongly to the tongue. Sorne portions of the mass contain 
disseminated scales of silvery mica. The mineral in powcler is 
decomposed by boiling ulphuric acid, like serpentine, which 
it resembles in composition. It gave :-

Sllica, . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 46·66 
Magnesia (by difference), .............................. 38·05 
Protoxyd of iron,..................................... 1·33 
Loss by ignition,. . . . . . . • . . . . . • . . . . . • . . . . . • . . . . • . . . . . . . 13·96 

100·00 

It is related by its physical characters to meerschaum or 
aphrodite, but contains less silica than these minerais. 

IGNEOUS ROCKS. 

I have now to present the results obtained in the examina
tion of sorne of the trappean rocks of the District of JHontrcal. 
Among the great variety of intrusive rocks which penetrate 
the Silurian strata of this vicinity, there is a class known as 
white traps, which I have made the subject of a chemical and 
mineralogical investigation, and found to offer sorne interesting 
varieties. 
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1. A peculiar porphyritic trap from the Richelieu shales,. 
near Chambly, is remarkable for the beautiful crystals of fel
spar which it contains. The base of the rock is of a pale 
fawn colour, and seems at :first sight to be micaceous, but on 
closer examination it is seen to be made up entirely of la
mellre of felspar. Minute portions of pyrites, and grains of 
magnetic iron ore, are rarely n1et with, and small scales of 
what appears to be a dark-green decomposing mica, are very 
sparsely disseminated. The crystals of felspar, which are 
abundant, are sometimes an inch in length, and one-fourth of 
an inch in thickness, and are more or less modified, and termi
nated at both ends. The crystals are easily detached from the 
rock, and are yellowish and opaque on the exterior; but the 
interim· portions of the larger ones are translucent and vitreous. 
The analysis of selected crystals gave me:-

Silica, .........................•.................... 66·15 
Alumina, ...•...................................•.... 19·75 
Lime,............................................... ·95 
Potash, . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . 7·53 
Soda,............................................... 5·19 
Loss by ignition,..................................... ·55 

100·12 

The paste carefully freed from the crystals, lost by ignition 
2·10 per cent. When treated with nitric acid, it effervesced 
slightly, evolving carbonic acid and red fumes, from the oxyd
ation of the pyrites, and the decomposition of carbonates, and 
gave: carbonate of lime 1·70 percent., carbonate of magnesia 
0·98, and peroxyd of iron, nearly pure, 2·12 per cent. The 
residue from the action of nitric acid, dried at 300° F., gave 
by analysis as follows :-

Silica, . :. . . . . • . . . . . . . . . • . . . . . . . . . . . . . • . . . • . . . . . . . . . . 67·60 
Alumina, ........................................... 18·30 
Peroxyd of iron, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1·40 
Lime,............................................... ·45 
Potash, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5·10 
Soda, .............•... ·............................. 5·85 
Loss by ignition,..................................... ·25 
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It will be seen that the crystals have the composition of 
orthoclase, and the paste, apart from the matter soluble in nitric 
acid, differs but very little from the crystals ; it seems in fact 
a lamellar orthoclase, but contains a little more silica and less 
alkali than the crystals. The predominance of soda in the 
paste is also to be remarked. Delesse bas observed as agen
eral rule, that in those felspar porphyries which are without 
quartz, the paste, although differing but slightly from the 
crystals, contain a little more silica and less alkali than the 
felspar itself. (ante p. 382.) 

2. The white traps of the Island of Montreal are more 
recent than the other igneous rocks, since they eut not on1y 
the limestones and shales, but the dolerites and melaphyres 
which penetrate these last. The first variety to be noticed 
is from a dyke near l\IcGill College ; it is a rock having the 
hardness offelspar, and a density of 2·617-2·632; colour white, 
passing into bluish and greyish-white; lustre, feeble, shining; 
translucent on the edges ; fracture sub-conchoidal, uneven ; 
texture, compact or fine granular ; sonorous. Before the 
blow-pipe, it fuses with intumescence, into a white enamel 
with black points. The rock is divided by joints into irregular 
fragments, whose surfaces are often coated with thin bladed 
crystals of a mineral, frequently arranged in a radiatcd form, 
and somewhat resembling tremolite in aspect; from its blow
pipe characters however, it appears to be aluminons, and is 
probably a zeolite. Iron pyrites in small brilliant cubic 
crystals, often highly modified, is disseminated throughout the 
rock. 

Examination showed that this rock was heterogeneous in 
its nature, and contained besides a felspar, portions of cm·bo
nates, and a silicate readily decomposable by acids. Its 
powder is attacked slightly even by acetic acid. A portion of 
the finely pulverized and sifted trap, was digested at a gentle 
heat with nitric acid of specifie gravity, 1·25, until the red 
fumes from the oxydation of the pyrites bad ceased. The 
liquid was then removed by filtration, and the residue boiled 
with a solution of carbonate of soda, which dissolved a portion 
ofsilica. The contents of the acid solution were also ca.refully 
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analyzed, and the following results obtained for the soluble 
matters of 100 parts of the rock:-

Silica, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1·43 
Alumina,........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2·43 
Lime,............................................... ·60 
Potash,............................................. ·40 
Soda,............................................... ·98 
Red oxyd ofmanganese,.............................. 1·31 
Peroxyd of iron, . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2·40 

The amount of lime dissolved by acetic acid is equal to 0·45 
per cent., or 0·80 per cent. of carbonate; the remaining 0·15 
are probably present as a silicate. Acetic acid dissolves more
over, 1·5 per cent. of alumina and oxyù of iron, probably 
derived from a carbonate of iron, but a great part of this metal 
exists as sulphuret, in which state of combination the manga
nese also probably occurs. The whole of the manganese 
present is soluble in nitric acid, and while the white portions 
of the rock afford no trace of it before the blow-pipe, sorne 
minute dark-coloured grains were found to give an intense 
manganese re-action. Further examinations are however 
required to determine whether the manganese exists in the 
rock as a carbonate or sulphuret. 

The white insoluble matter which had been treated with 
ni tric ac id and carbonate of soda, and dried at 3ooo F ., was 
free from iron and manganese, and gave on analysis :-

Silica, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63·25 
Alumina,........................................... 22·12 
Potash, . . . . . . . . . . . . . . . . . ..• . . . . . . . . . . . . . . . . . . . . . . . . . 5·92 
Soda,.............................................. 6·29 
Lime,.............................................. ·56 
Loss on ignition, ........................ , . . . . . . . . . . . ·93 

Another determination of the alkalies, upon a portion of the 
rock which had not been submitted to the action of acid, gave 
potash 5·40, soda 6·49 . 

• 
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3. A specimen of a white trap from a dyke near the last, 
and scarcely distinguishable from it in appearance, gave to 
ni tric acid, for 100 parts of the rock :-

Alumina and peroxyd of iron, . . • . . . . . . . . . . . . . . . • . . . . . 2·84 
Red oxyd of manganese,....... . . . . . . . . . . . . . . . . . . . . . . . ·87 
Potash, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . ·25 
Soda,.............................................. ·21 
Carbonate of lime, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3·33 

The insoluble residue from the acid in this case, was not 
treated with a so~ution of carbonate of soda, but after drying 
in a water-bath, was submitted to analysis. It gave:-

Silica, . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 62 ·90 
Alumina, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23·10 
Potash, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 2·43 
Soda,.............................................. 8·69 
Lime,.............................................. ·45 
Loss by ignition,. . • . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . 1·40 

Another determination of the alkalies gave 2·28 of potash, 
and 7 · 95 of soda. 

4. Another white trap from Lachine was similar in appear
ance to the precedjng, but somewbat earthy in its aspect, and 
bad an argillaceous odour. It contains disseminated pyrites, 
and occasionally, fissured crystals of a glassy felspar. The 
rock freed from these crystals, and reduced to powder, e:ffer
vesces with nitric acid, wbich dissolves a considerable amount 
of lime, sorne magnesia, a little iron, no manganese, and only 
traces of alumina. 100 parts yielded of soluble rnatters :-

Lime, .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . 4·14 
Magnesia, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • 1·34 
Peroxyd of iron, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 1·47 
.Al umina1 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2 7 
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The above amount of lime equals 7·40 percent. of carbonate. 
On boiling the pulverized trap with a solution of nitrate of 
ammonia, there was dissolved a quantity of lime equal to 5·33 
percent. of carbonate, or nearly three-fourths of the amount 
soluble in nitric acid. The dried residue from the acid gave 
by analysis: silica 58·50, alumina 24·90, lime 0·45, volatile 
matters 2·10, alkalies, by difference, 14·05=100·00. A por
tion of the alkalies was lost by an accident, but their propor
tions were determined upon the remainder, and the potash 
was found to be to the soda, very nearl y as 2 : 3. 

5. Another white trap from Lachine was concretionary, and 
stained, as if from infiltrated matters ; the interior of the con
cretions resembled the last variety. It yielded to nitric acid, 
3·50 of lime, 1·35 of magnesia, 1·32 of alumina, and 2·51 of 
peroxyd of iron; the residue then gave to a solution of car
bonate of soda 5·0 per cent. of soluble silica. A partial 
analysis of this insoluble silicate shewed it to be a felspar, 
nearly resembling the last in composition ; the potash and 
soda were however present in the proportion of 4 : 3. 

6. Associated with the felspathic traps at Lachine, there 
occurs a dyke of another intrusive rock, which is very remark
able in its composition. It is brittle, breaking into angular 
fragments, and somewhat schistose in its structure. The eye 
distinguishes in this rock, a reddish fawn-coloured base, in 
which are disseminated small greenish-white rounded masses, 
often grouped, and seemingly concretionary in their nature. 
These greenish portions are sometimes half-an-inch or more in 
diameter, and cover from one-third to one-half of the surface, 
but are often indistinctly seen, unless the rock is moistened. 
The hardness of the different portions does not greatly vary, 
and is nearly that of apatite; the density is remarkably low, 
being only 2·4J 4. The rock contains small cavities filled with 
calcareous spar, rarely stained purple ; cm· benate of lime also 
forms thin films in the joints of the mass. Fracture granular ; 
lustre none ; feebly translucent on the edges. 

When reduced to powder, and mingled with nitric acid of 
specifie gravity 1·25, a slight effervescence ensues, with abun
dant red fumes ; the mass grows warm, and becomes gelatinous 
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like a zeolite, but on adding a solution of caustic soda to the 
jelly, the separated silica and the alumina are both dissolved 
by the alkali, leaving a white granular residue. This reaction 
is the same with the fawn-colored and greenish portions, but 
it is apparent that the amount of insoluble matter is greater 
in the greenish portions, 

For the analysis of the rock, it was finely pulverized and 
sifted, treated with nitric acid as above, and digested for a few 
minutes at a gentle heat The soluble parts being then re
moved by water, the residue was warmed with a dilute solu
tion of caustic soda, which readily dissolved the gelatinous 
silica, without attacking the silicate, as was evident fr01n the 
fact that the alkaline solution contained besides the silica, a 
portion of alumina equal to only 0·40 per cent. of the undis
solved mineral. This was found to be no longer acted upon 
by nitric acid, which only took up from it 0·12 of alumina. 

The nitric solution was evaporated to dJ:yness, and heated 
to decompose the nitrates of alumina and iron; the residue 
being digested with a warm solution of nitrate of ammonia, 
these bases were left behind. The lime was precipitated from 
the filtrate as oxalate, and the ammoniacal salts being then 
expelled by evaporation and heating, the remaining nitrates 
were by an excess of oxalic acid converted into oxalates, and 
these being changed by ignition into carbonates, a portion of 
magnesia was separated from the alkalies, which were esti
mated as chlorids. The alumina and oxyd of iron being dis
solved in hydrochloric acid, left a little silica, which was added 
to that from the soda solution. The minute portions of 
alumina and iron from this, and from the subsequent treatment 
of the insoluble silicate by nitric acid, were united to the 
larger portions, and the iron separated from the alumina as 
sulphuret. This elegant process of Ste. Claire Deville offers 
great advantages for the separation of ali the above-named 
bases. 

The soluble portion of the rock was found to consist 
essentially of silica, alumina, and soda, with sorne oxyd of iron, 
traces of manganese, a little potash, and sorne magnesia and 
lime. The great part of the lime was evidently present in the 



form of carbonate, for when a portion of the rock, which 
yielded to nitric acid a quantity of this base equal to 4·36 per 
cent. of carbonate, was boiled with nitrate of ammonia, there 
were dissolved 3·87 per cent. of carbonate of lime, besides a 
large amount of protoxyd of iron. The almost total absence 
of sulphur from the soluble portions, is shown by the fact that 
the alkalies separated by the process just described, did not 
contain an appreciable trace of sulphates, and we are led to 
conclude that the iron exists in the rock chiefly in the form of 
carbonate, whose oxydation gives rise to the red fumes evolved 
by the action of nitric acid. I have therefore calculated the 
lime and iron, as well as the trace of magnesia, as carbonates; 
although a little oxyd of iron doubtless gives its colour to the 
rock. The following are the results of the analyses of 4·0 

grammes of the rock, as free as possible from the green por
tions, (I) and of 2·5 grammes, in which the green was inter
mingled, (II.) 

Insoluble silicate, .....•...................... 
Soluble silicate, (by difference) ............... . 
Carbonate of lime, .......................... . 

" 
Il 

" iron, ...............•........... 
" magnesia, .•..••................ 

I. 

45·75 

46·57 

3·63 

3·52 

·53 

100·00 

II. 
55·40 

36·16 
4·36 

3·72 

·36 

100·00 

In order to arrive at the composition of the soluble silicate, 
the amounts of the insoluble mineral, the silica, alumina, and 
alkalies having been carefully determined, and the lime, mag
nesia and iron calculated as above, the water was estimated 
by the loss. In this way the following results were obtained 
for the zeolitic portion of I and II. 

I. II. 

Silica, ..................................... 51·96 51·66 

Alumina,.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24·42 24·88 

Soda,.... . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 12·93 13·05 

Potasb,................. .... . •• .. • . . . • . . . • • 1·15 1·28 

Water,.............................. .. . . . . 9·54 9·13 

100·00 100·00 
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1\'lnf The amount of hygroscopie moisture in this trap is very 
M~ small; a portion of I, in powder, lost only 0·20 per cent. after 
.t~ long exposure to a heat of 300° F., but 7·10 percent at a red 
s~1 heat. 

The insoluble silicate was submitted to analysis in the ordi
nary way, and yielJed for I and II the following results :-

I. II. 
Silica, ...............................•...• 59·70 60·90 
Alumina,.... . . . . . . • . . . • . . . . . . . . . . . . . . . . . • . 23·25 24·45 
Potash,.... .. . . . . . . . . . • . • . . . . . . . . • . . . . . . . • . 9·16 
Soda,...................................... 2·97 
Lime,. . . . . . . . . . . . . . . . . . . . . . • . . . . . • • . . . . . • . ·99 ·45 
Water,_.................. .. . . . . . . . . . • . . . . • . 2·23 2·10 

98·30 

It will be seen from the foregoing analysis that this trap is 
a mixture, in variable proportions, of a potash-felspar, with 
small portions of carbonates, and a zeolite, which is probably 
natrolite. The formula of natrolite requires silica 47·4, alu
mina 26·9, soda 16·2, and water 9·6, while analcime contains 
silica 64·6, alumina 23·2, soda 14·1, water 8·1. The compo
sition of the zeolite of the trap as calculated above, is inter
mediate between tbese two species, but the readiness with 
which it gelatinizes by the action of acids, leads to the suppo
sition that it is natrolite rather thau analcime; If we sup
pose a portion of the felspar to be in such a state of decompo
sition as to be attacked by the nitric acid, we account for the 
excess of silica, as weil as for the potash in the soluble 
portion. 

The felspar of this last trap, and those of the preceding, 
resemble the felspar of I, in the almost complete absence of 
lime, and the large amount of alkalies which they contain. 
Like it, they are probably ali to be referred to the species 
orthoclase ; but they have undergone a commencement of 
that decomposition, which consists in the abstraction of a 
portion of silica and alkali, and the formation of kaolin, which 
is a hydrous silicate, containing silica 40·0, alumina 44·6, 
water 16·6. An admixture of this with the orthoclase will 
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explain the presence of water, and the diminished amount of 
silica, in the more earthy of these felspathic traps. The 
variations in the proportions of the two alkalies, observed in 
these different rocks, are remarkable. 

The name of phonolite has been applied to sorne trappean 
rocks composed of felspar and zeolite, and may be used to 
distinguish this which we have just described, from the other 
felspathic traps. The composition of this phonolite is such, 
that I am disposed to look upon the water which it now 
contains, as having formed part of the mass at the time of 
its ejection, so that the felspar and zeolite were both formed 
during the cooling of the mass. The other felspathic traps 
may have been ejected under similar conditions, but the exce~s 
of silica has given rise to the formation of felspathic rocks, in 
which the zeolite is in smaller proportion, as in 2 and 3, or 
altogether wanting, as in 1. These considerations are closely 
connected with the now disputed question of the mode of 
formation of many intrusive rocks. The discussion of many 
points which are suggested in this connection, is however 
reserved for a future Report, which will include a series of 
analyses, as yet incomplete, of the intrusive rocks of Grenville. 

I have the honour to be, 
Sir, 

Your most obedient servant, 

T. STERRY HUNT. 
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