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Sm, 
I have the honor to request that you will do me the 

favor to lay before his Excellency the Governor General, 
the accompanying Report of Progress made in the Geo
logical Survey of the Province, during the year 1851-2. 
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Your most obedient servant, 

To the Hon. A. N. Morin, 
Provincial Secretary, 
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TO HIS EXCELLENCY 

THE RIGHT HONORABLE 

JAMES, EARL OF ELGIN AND KINCARDINE, K. T., 
BARON BRUCE OF KINROSS AND OF TORRY, 

ONE OF HER MAJESTY•S MOST BONORABLE PRIVY COUNCIL, 

"9abemar ~enernl of llr{tf~b §!artb \\llmerfca, 

CAPTAIN-GENERAL AND GOVERNOR-IN-CHIEF 

I&" .UID OVER 

1'BE l'ROVINCES OF CANADA, NOVA SCOTIA, NEW BRUNSWICK, AND TB& 
1SLAND OF PRINCE Enw ARD, 

AND VICE-ADMIRAL OF THE SAME. 

Monh·eal, 14th May, 1852. 

MA y IT PLEASE YOUR EXCELLENCY : 

I have the honor of presenting to your Excellency the Re
port annually required, of the progress made in the Geological 
Survey of the Province. In doing so, I have to state that the 
district, of which the examination was last season assigned 
to my assistant, Mr. Murray, comprised the country lying be
tween the Ottawa and the St. Lawrence, from the junction of 
these two rivers, to the neighborhood of Bytown on the one and 
Kingston on the other; and accompanying this, his Report on 
the district is transmitted to your Excellency. The labors of 
Mr. Hunt have been bestowed upon a continuation of his ana
lyses of soils from both sections of the Province, as well as the 
investigation of various mineral waters and mineral substan
<!es, obtained in the examination of the rocks in different dis
tricts, and also of some of the rocks themselves, with a view of 
illustrating facts connected with their metamorphism. His 
Report on these subjects is now submitted to your Excellency. 

Immediately after my return from the performance of the 
duties l had undertaken to discharge in England connected 
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with the Canadian mineral contribution to the Industrial Ex.
hibition, my time was devoted to the investigation of the 
country lying between the Province line, in the county of 
Beauharnois, and the Riviere du Nord, in that of the Lake of 
Two Mountains. In the neighborhood of Beauharnois, my 
explorations were carried on in conjunction with Mr. Murray, 
and in the county of the Lake of Two Mountains by myself; 
and previous to the close of the season an opportunity was 
taken to visit the valley of the Chaudiere, with a view of 
ascertaining facts connected with the gold washing on the Ri
viere du Loup, and to make an excursion to the Riviere Ouelle, 
to inspect a deposit which occurs there, holding nodules con
sisting of phosphate of lime. 

The physical structure of the cou,ntry between Beauharnois. 
and the Riviere du Nord, is so oonnected with that of the district 
farther westward, which came more immediately under the 
notice of Mr. Murray, that a proper description of it must ne
cessarily include the results of his examination. The same 
succession of formations spreads out under both parts, and they 
are in ascending order as follows :-

Metamorphic or Gneissoid group. 
Potsdam sandstone. 
Calciferous sandrock. 
Chazy, Birdseye and Trentou limestone!'!. 
Utica slate. 
'l'he general mineral and fossil characters of these formations,, 

in the area which came under my ob~ervation, do not differ 
materially from those which the~ possess in districts that hav.e 
been noticed in previous Reports, nor from those in the district on 
the present occasion described: by Mr. Murray. It is not neces
sary, therefore, that I should give all their featlues in detail, or 
do more than offer to your attention such peeuliarities as may 
be additional to those heretofo.i;e mentioned; and these may he 
Jelated in describing the g~o,g,raphical distribu.tion of the for
mations . 

. The Potsdam sandstone format,io,n,, testing unconformably on 
the Metamorphic series (the latteJ consistin~ of gneiss and in
terstratified limestone) occup~e~ a na,rr9w; sttip on the north 
side of the St. Lawrence, belo,w l\font~eal~ at a variable dis.-
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tance of ten to twenty miles from the north bank, and sweeps 
round from the valley of this river to that of the Ottawa, the 
turn forming an obtuse angle on the Riviere du Nord. The 
same formation, in the same relation, proceeding from Keese
ville in the State of New York, turns from the valley of Lake 
Champlain to that of the St. Lawrence, and, forming a sharper 
angle, is projected out across the county of Beauharnois towards 
the previously mentioned bend, in a long tongue of sandstone 
pierced near the extremity by Mont Calvaire, a protruding 
mass of the subjacent gneiss. From Beauharnois a broad belt 
of the sandstone has been traced in New York, by the geolo
gists of that State, in a pretty straight line, at a variable dis
tance from the bank of the St. Lawrence to Hammond, near 
which it reaches the river. It here crosses the river, and it 
will be perceived by Mr. Murray's Report, that he has traced it 
through the townships of Elizabeth town, Younge, Lansdowne, 
Bastard, and South and North Crosby. I am indebted to Dr. 
Wilson, of Perth, for pointing out to me, in the course of a 
previous season, its distribution through Burgess, Elmsley, 
Drummond and Beckwith, and to Mr. Dickson for facilitating 
the examination of its direction through Ramsay and Packen
ham. It is subsequently seen in March and N epean, and though 
the investigation of its course on the Ottawa is not yet com
plete, it has been met with in one spot tending to a junction 
by Grenville with the exposure on the Riviere du Nord. 

The perimeter formed by the sandstone, or the gneiss be
neath it, when the sandstone is wanting, gives the area within it 
the shape of a peninsula, the isthmus to which, between the Ri
viere du Nord and the border around Mont Calvaire, is about 
five miles across. Around the whole of this peninsular form the 
sandstone rests upon the gneissoid rocks, and it is followed by 
an interior zone of calcareo-arenaceous beds, bearing the fossils 
which characterise the Calciferous sandrock formation. With
in this there is another zone consisting of limestone, corres
ponding in a considerable degree in its organic remains to the 
Chazy limestone, while the fossil contents of a large area in 
the centre correspond with those of the Birdseye, Black River 
and Trenton limestones ; and surrounded by these, an area of 
Utica slate with its characteristic trilobites and graptolites, 
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extends from Bytown some distance eastward. This concen
tric geographic arrangement of the rocks, even without the 
dips, leaves little doubt that the orga nic rocks rest on one 
another in the form of a trough, reaching from North Crosby to 
Mont Calvaire in length, and from the Ottawa to the St. Law
rence or rather to the borders of the State of New York beyond 
it, in breadth, the whole superficies of which comprises about 
10,000 square miles. Where the dips are appreciable they 
give a general con firmation of this structure, but they are for 
the most part small, and the strata over large areas have often 
to the eye the appearance of being quite flat. 

This trough is divided longitudinally into two subordinate 
troughs, the anticlinal axis between which, striking in from 
the Lac des Chats, runs south of east, and parallel with Lake 
Chaudiere, to the east corner of March, and thence turning 
more eastwardly keeps a course parallel with the Ottawa and 
comes upon Mont Calvaire. The anticlinal, in its effects, 
brings the Potsdam sandstone to the surface, through the suc
ceeding formation, at Stony Swamp in N epean, in the south 
part of West Gloucester and of East Hawkesbury, and 
it brings up an exposure of the still lower gneiss, south of 
the trap Mountain of Rigaud. It carries also from the main 
line of outcrop, at the extremities of the general trough, two 
projecting fingers of the Calciferous sandrock, which point at 
one another, the succeeding formal ions conforming round their 
extremities. The Utica slate appears to be wholly in the more 
northern and narrower trough ; none of it was observed in 
the southern; but the southern trough i:-: again subdivided into 
three shallo\.V subordinate troughs, which, however, have little 
effect on the general configuration. The anticlinal forms 
which separate them, run nearly parallel to the previous one, 
and cause the Potsdam sandstone and subjacent gneiss to ap
pear through the Calciferous sandrock; on the more northern 
.axis, the exposures of these occur in the north-western part of 
Montague and North E lmsley and western part of Mountain ; 
.and on the more southern, in the southern part of Oxford and 
South Gower. 

The eastern side of the Beauharnois tongue of sandstone is 
bounded by the same succession of formations, as that on the 
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western, as is proved by an examination of the sequent de
posits on a line from Beauharnois to St. Louis Rapids, along 
the south side of Lake St. Louis. The sandstone of Beauhar
nois County, and the neighbouring State of New York, is from 
300 to 700 feet thick. In the lower part it contains many beds 
of conglomerate with quartz pebbles ; it has some red layers, 
but towards the top it becomes a fine grained hard white sand
stone, and at the summit is interstratified with calcareous beds 
forming a passage to the rock which overlies it. In this part 
it is abundantly marked over considerable surfaces, by what the 
geologists of New York have called Scolithus linearis, which 
consists, when the rock is weathered, of straight vertical cylin
drical holes of about the eighth of an inch in diameter, des
cending several inches into the stone; and wben the rock 
is unweathered, of corresponding solid cylinders, composed 
apparently 0f grains of sand cemented by a slightly cal
careous matrix, more or less tinged with peroxide of iron. The 
origin of these cylinders is not quite certain; some suppose 
them to be the remains of fuc~ids, othert:i of corals, and they 
may be ancient worm-holes; but however impressed on the 
stone, they eharacterise the upper part of the formation very ex
tensively. 

With this part of the formation also are associated many 
indications of what have been considered fucoids or marine 
plants, and one form among others, in which they occur, pre
sents a reticulating arrangement of stems spreading over some 
of the surfaces, the meshes of the net work being four, five or 
six sided, and sometimes when largest measuring fourteen 
inches in diameter, while the rope-like sterns which divide 
them are an inch wide, standing out half an inch in relief 
on the sandstone. The mesh-like compartments are sometimes 
filled with shale, and the forms a good deal resemble crack
casts, and might be taken for such, were not similar forms 
sometimes traceable on splitting open closely fitting surfaces 
of sandstone, where no shale is present between; and were not 
smooth surfaces of an arenaceo-bituminous limestone in the 
succeeding formation met with, presenting thin black bitumi
nous pellicles, arranged in similar reticulating figures both 
large and small. 
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In Lansdowne and Bastard, not only do scolithus and fu
coids exist in abundance in the upper part of the formation, but 
Mr. Murray has found associated with them Lingula antiqua 
characterising the rock, as this species. does at Hammond in 
New York. No lingulrn came within my observation, but se
veral surfaces were found impressed with the track and foot
steps of an animal, which, from the interpretation given at a 
meeting of the Geological Society, by the distinguished com
parative anatomist, Professor Owen, of the first specimen (a 
plaster cast of the original) placed before him, appeared des
tined to carry the vertebrated type of animal life back to a much 
more ancient date than had been supposed by most geologists. 

The occurrence of the track near the mill on the St. Louis 
River at Beauharnois, had been pointed out to me by Mr. 
Abraham, then editor of the Montreal Gazette, who had 
introduced a notice of it in his Journal, in which he compared 
it to the track of a tortoise. Professor Owen's opinion tended 
to confirm this, but having lately submitted to him the original 
stone, as well as two additional original surfaces, and casts of 
a vast number of other impressions of the same order, dis
covered by Mr. Richardson, a very diligent and persevering 
explorer, who has been employed on the Survey for successive 
seasons, almost from its eommencement, several of these gave 
much clearer evidence than the first specimen, and have in
duced Professor Owen to decide that the footsteps could not 
have been imprinted by any quadruped, and that analogies 
were most in favor of their resulting from some species of 
crustacean, but of a family wholly distinct from any thing 
that can be suggested by the crustacean forms of later rocks, 
or of the present day. The track and footsteps, when the spe
cimens are most perfect, in general present a median groove 
more or less flat, and of different proportionate widths in dif
ferent specimens, with a number of footprints on each side 
in answering pairs; certain sets or numbers of these answering 
pairs have homologous repetitions throughout the whole length 
of the track, as if they were the result of successive applica
tions of the same impressing instruments, and the numbers of 
answr.ring pairs in the homologues of different tracks are some
times different, constituting something which may be con-
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sidered analogous to difference of species. The homologu-0s 
in different tracks appear to have sometimes seven and some
times eight answering pairs of pits, and it is difficult to say 
whether the pits are to be taken as impressed by the extremi
ties of so many legs, thus giving the animal fourteen legs in 
the one case, and sixteen in the other, or whether some of the 
impressing points are to be grouped in twos or threes, making 
some of the legs bifid or trifid, and thus diminishing their 
number, as Professor Owen is inclined to suppose . The 
impressions arc generally of such a. nature as to negative 
the supposition of the impressing instruments being of a 
padded character, and the depth and trenchant sharpness 
of the markings in the bottom of some would seem to be the 
effect of hard horny points. The median groove in most of 
the tracks is so uniformly in the middle between the footprints, 
as to favor the supposition that it may be occasioned by the 
effect of an immoveable breastplate or plastron, bnt in one re
markable instance, at a bend in the track, the groove gradually 
leaves the middle, and while it seems impressed with more 
than usual force, approaches and partially obliterates the 
footprints on the convex side, as if the impressing part had 
been the extremity of a taH, which, when the body turned to 
one side, interfered with the footprints in the rear, on the other. 
A feature common to all the grooves is, that each repetition or 
homologue of the footprints is accompanied with a deepening 
and shallowing of the groove, giving it the. appearance of a 
chain of shallow troughs, which, when the impTession is light, 
are separated from one another by intervals of the ungrooved 
surface. The groove is often but faintly indicated, and occasion
ally it is not perceptible; and frequently it happens when this 
occurs, that the footprints are stronger and deeper than when 
the groove is more conspicuously impressed. In some of the 
tracks, while the groove is straight, the exterior limits of the 
footprints offer a congeries of segments of a circle, convex on 
the outside, but those on opposite sides of the groove alternate, 
the segment on the one side, starting from the middle of the 
segment on the other, and giving to the whole series of foot
prints in the track a serpentining course, as if the animal had 
waddled in its gait. In one of the tracks there are three nar-
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row grooves instead of footprints on each side of the main one, 
for a certain di~tance, as if the limbs of the animal had been 
dragged along the bottom, while the body was afloat. In con
formity with these various differences in the tracks, Professor 
Owen has given separate specific provisional names to several 
of them, not for the purpose of indicating a positive specific 
difference in the animals which have impressed them, but for 
the convenience of reference. The generic term for the whole 
is Protichnites, and the specific names are, P. septemnotatus, 
P. octonotatus, P. multinotatus, P. alternans, P. lineatus. 

The surfaces on which the tracks of these animals are im
pressed, arc sometimes smooth and sometimes beautifully rip
ple-marked. On the ripple-marked surfaces the tracks have 
often beat down the ripple, and the sand of the ridge has been 
dragged into the furrow, in such a way as to show the direc
tion in which the animal was progressing. 

The most abundant locality of these tracts was on the field 
of Mr. Henault, about half a mile westward from that near the 
mill. There are hem four exposed areas in the space of four 
chains. The first shows ten tracks,runningin different directions 
and sometimes intersecting one another ; they vary in breadth 
from four inches and a-quarter to five inches and a-half, and, add
ed to one another, measure 108 feet in length ; the second dis
plays eleven tracks of five to six inches wide, and measuring 
about 108 feet ; the third shows five tracks of from four to six 
inches wide and altogether sixty-one feet long ; the fourth, five 
tracks from three-quarters of an inch to five and a-half inches 
wide, and giving an aggregate length of eighteen feet; and 
another area in the next field has ten tracks of four to six and 
a-half inches wide, with a total length of fifty-six feet. 

The following is a section of the beds, as they succeed one 
another in descending order in the vicinity, the whole of them 
being fine grained. 

ft. in. 
White sandstone, hard and compactly granular, with indica-

tions of closely sohlered elemeutary layers.................. 5 0 
White sandstone as above............................................. I 0 
White sandstone with small ferruginous spots and indistinct 

traces of Scolithus linearis at the top ; the joints in the 
rock are stained with peroxide of iron........................ 2 0 
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White sandstone, even-bedded, and splitting into rectangular 
blocks, fit for building purposes..... ... ................. ........ 1 6 

White sandstone with very regular cleavage an<l bedding, fit 
for building, and glass-making; there are ripple-mark 
and reticulating fucoids on the top............................ 1 3 

White sandstone with a smooth surface ...................... 0·7 
White sandstone with ripp le-mark and tracks .................. 0·5 
White sandstone with ripple-mark .............................. 0·2 
White sandstone with a smooth surface and tracks ......... 0·2 

White sandstone; this bed is made up of beautifully regular 
parallel layers of two to four inches, closely soldered to
gether, but distinctly marked by very slight differences of 
color; the joints are remarkably regular and the bed 
would yield excellent material for glass-making and 
building, and perhaps for flagging ............................. . 

White sandstone with broad ripple-mark on the top, measur
ing eight to ten inches from ripple-ridge to ripple-ridge. 

Light grey limestone in patches running into sandstone, and 
displaying abundance of Scolithus linearis ..... ............ . 

White sandstone ........................................................ . 
White sandstone slightly calcareous, with a thin more sili

ceous bed at the top, varnished over with iron stain and 
marked by Scolithus ......... .... ................................ . 

White sandstone marked on the top with Scolithus ......... ... . 
White slightly calcareous sandstone with ripple-mark and 

Scolithus ............................................................ . 
White lei;s calcareous sandstone with Scolithus ... .............. . 
White calcareous sandstone ; the calcareous matter increases in 

patches, and the rock wears unequally ....................... . 
White slightly calcRreous sandstone with Scolithus, prevail-

ing in a few inches at the top ................................... . 
White slightly calcareous sandstone with a Scolithus bed at 

the top ............................................................... . 
White slightly calcareous sandstone; Scolithus at the top .. . 
White sandstone with a Scolithus bed at the top holding cal-

careous patches .................................................... . 
White sandstone with calcareous indications and a Scolithus 

bed at the top ..................................................... . 
Concealed ................................................................. . 
Greyish calcareous sandstone, with two bands of limestone 

pebbles towards the middle ; the top and bottom surfaces 
of the bed are figured with large reticulating fucoids; 
some of the meshes of the net work are fourteen inches in 
diameter, and the sterns one and a-half to hrn inches wide; 
the forms of the meshes are sometimes four, sometimes five 

0 1-& 

3 0 

4 0 

0 4 
5 4 

4 11 
1 l 

1 6 
0 6 

2 0 

2 2 

2 1 
0 6 

2 6 

2 6 
10 0 



~nd sometimes six sided; the part included within the 
mesh is filled with clay or rather a crumbling dark green 
shale, giving a brownish streak ; when the shale is remov
ed, the stems stand out in relief to the height of half an 
inch ; geodes or nodules of reddish calc-spar occur in the 
bed sparingly disseminated............................ ......... 2 0 

55 3 

The ripple-marks, which occur on surfaces so close in suc
~ession among the track-beds, run in a different direction on 
each surface, as if they had been caused not by a current in 
deep water, running in one general direction, but by a tide eb
bing and flowing, and obeying the influence of varying local 
accidental causes. On one surface was observed the natural 
edge or termination of the ripple-ridges, with a track comi.ng 
up to it and there ceasing, as if the wave had reached no 
farther, and one part of the surface had been dry while the 
water, operating on another close by, had obliterated the track 
in producing the ripple-mark. 

Proceeding eastward from the exposure in Henault's field 
to the tracks on St. Louis River, the sandstone marked by 
Scolithus can be followed along the shore for about a mile, and 
is very nearly flat. There is then an interval of about a mile 
without any exposure, beyond which the Calciferous sandrock 
first makes its appearance. Thin interstratified bands, more 
arenaceous than others, are still characterised by Scolithus, and 
the more massive beds hold abundance of two species of 
Maclurea, M. matutina of Hall, and a new and unfigured 
species. The strata are nearly flat, and seen at intervals, con
tinue so for about six miles to the bridge over the Chaleauguay 
River, in the first two of which the same two species of 
Maclurea are met with in several exposures, while the litho
logical character of the rock varies little the v'vhole way. An 
exposure near the bridge displays Pleurotomaria rotuloideg of 
Hall. In good limestone beds three miles farther east, and in 
the Caughnawaga quarries two miles beyond, the chief 
fossils are Atrypa plena and Orthis pectinella, and the 
beds appear to belong to the Chazy formation; while 
four miles further, at the sa1t St Lo11is, nine species 
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of Trenton fossils are met with. They are :-Leptena seti
cia, L. deltoidea, Orthis testudinaria,, Lingula quadrata, 
Murchisonia bicincta, Glyptocrinus decadactylus, Echino
encrinites anatif ormis, Galymene senaria, Isotelus gigas, be
sides the genera Stromatopora, Orthoceras and an unfigured 
species of Encrineurus. Beyond this again, the Utica slate 
appears below the St. Louis Rapids, and crossing the St. Law
rence can be traced along the shore of the island of Montreal to 
the city, displaying Triarthus Becki'i and Graptolithus bicornis 
in many places. 

Passing westward from the track-bed at Beauharnois village, 
the Potsdam sandstone can be traced along the margin of Lake 
St. Louis two and a-half miles to the mouth of the Beauharnois 
Canal, and by a careful admeasurement of the distance and of 
the minute changes that occur in the very moderate dips pre
vailing, it can be determined that a surface shewing twoitracks, 
in a field about a quarter of a mile from the margin of the lake, 
and on the north side of the road, is in about the same strati
graphical place with Henault's beds, while geographically their 
positions are equivalent in relation to the Calciferous sandrock, 
which on each side bounds the more silicious formation. Pro
ceeding from the position of thi.;; exposure, the more silicious 
sandstone can be followed with little interruption for a distance 
of three miles up the St. Lawrence, where it becomes inter
stratified with calcareo-arenaceous layers; but at St. Timothy, 
three miles farther, sandstone beds holding Scolithus are still 
met with, and Raphistoma occurs in the calciferous ones. For 
between four and five miles farther up the river, the strata are 
concealed by drift, until reaching Gyande Isle, where quarries 
expose good limestone beds, resting horizontally on others of 
an arenaceous character, and containing Raphistoma, (two 
species,) Murchisonia, Euomphalus and Gythere, all unfigur
ed ; and at the head of the Beauharnois Canal, near Lake St. 
Francis, three miles still further up, besides Raphistoma there 
is a Phacops allied to Downingii, and Isotelus gigas. 

This general line of section from Lake St. Francis to Sault 
St. Louis and the general configuration and relations of the 
tongue of sandstone projected across Beauharnois and extending 
to Mont Cal vaire, shew that it has a flat anticlinal form. In 
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agreement with this structure, another track-bed locality men
tioned by Mr. Murray, is met with in the vicinity of the Pointe 
du Grand Detroit, in Vaudreuil, and a bed of red sandstone 
occurring not far from it, probably occupies a lower stratigra
phical position. This locality is about twelve miles from that 
near the mouth of the Beauharnois Canal ; both are on the wes
tern side of the axis of the anticlinal. _Another locality in which 
the same track-beds are met with, is on one of 1he Islands of 
St. Genevieve, between two and three miles east of St. Anne, 
at the upper end of the Island of Montreal. This spot is about 
seven miles from the exposures at Beauharnois village, and 
with them is on the east side of the anticlinal axis. If a line be 
followed obliquely across the anticlinal from the Canal track
bed to that of St. Genevieve Island, and pursued to the White 
Horse Rapid, between the Islands of Montreal and Jesus, a 
little below Isle Bizard, coarse sandstones would come from 
beneath the Canal track-bed about a mile out in St. Louis 
Lake. They are represented by the sandstones and conglome
rates of Cascades Point and Cascades Island close by it, of 
which they would lie in the strike. A thicknes:; of sixty-five 
feet of these coarser strata can be made out at the Point, and they 
are probably as much below the track-bed. The traverse line 
would cross Isle Perrot, which is all underlaid by nearly fiat 
sandstone, and on reaching the track-bed of the St. Genevieve 
Island, not a mile on the north side of Perrot, we again find 
the rock marked by Scolithus, with which it is in some parts 
completely honey-combed to the depth of three feet, while it is 
also interstratified with irregular calciferous bands. St. Anne 
Point may be considered in the strike of the St. Genevieve 
Island, and here we still find the sandstone marked by Scolilhus, 
while in Isle Perrot opposite, thin bands of red sandstone oc
cur, similar to those of Pointe du Grand De\roit, and unworn 
fragments of the same are met with along the Montreal shore, 
beyond St. Anne. Proceeding from this towards Isle Bizard, 
we find immediately behind the village, the outcrop of the Cal
ciferous sandrock, holding geodes of calc-spar, and in a quarry 
which has been resorted to for building stones, we meet with 
a Murchison·ia like gracilis, but flat in the whorls, a Pleurolo· 
ma1·ia like subconica but more depressed, Cythere the same as 
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that of Grande Isle, and Orthoceras. Farther on the road, about 
half a mile, an unfigured species of Raphistoma occurs in calca
reo-arenaceous beds, which with their geodes of cak-spar are 
met in several places beyond. We then in a low escarpment 
<:ome upon a roek composed almost entirely of Atrypa plena, a 
species characterising the Chazy limestone. The roek usually 
affords good building stone as \vell as stone for lime-burning, 
and it has been a good deal quarried at the village of St. Ge
nevieve, just opposite the mid-length of Isle Bizard. The 
White Horse Rapidis situated about three miles to the east, and 
here on both sides of the Riviere des Prairies (a branch of the 
Ottawa,) black limestone beds, lying in the form of a shallow 
trough, and displayin3 fifteen species of Trenton fossils and one 
of Chazy, arc surmounted by black bituminous shales holding 
Triarthus Beckii and Graptolithus bicornis of the Utica slate. 

The TrcntoL1 limestone of this part is no doubt connected 
with that of Lachino, about three miles from which village on 
the road lo St. Anne, fourteen Trenton species have been met 
with, while in the quarries of Pointe Claire, six miles nearer 
St. Anne, we get three species characterising the Trenton, live 
of the Birdseye limestone, and one of the Chazy. The fossils 
are:-

Stictopora acuta .•••• •• •.•••..•.••. Trenton. 
Leptena alternistriata. . . • • • . . . . . • • . . " 

alternala. . . . • . . . . • • . . . . . . . . " 
Pleurotomaria umbilicata .••.•• ..•• Birdseye. 
Murchisonia perangulata.. • • . • . • . • • '1 

_7Jfodiolopsis obtusa. • • • • • . • • • • • . . • • " 
Favosites alveolaris. . • • • • . • • • • . . . • • " 
Phytopsis cellulosa...... • . . . • • . • • • " 
Atrypa plena. ...••••• .•••••..•••••• Chazy. 

In the chief part of the district which came under my obser
va1ion, the dip of the strata is !>O small that it is scarcely ap
preciable; the most gentle undulations completely disarrange 
uny attempt to ascertain the thickness of accumulated strata 
by means of the slope, and it is only by geographical distribu
tion and the evidences of fossils, that the structure can be made 
·out. In a section measured on the Riviere du Nord, however, 

B 
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the evidence of the dip and of the fossils came in aid of one 
another to prove the superposition in the lower part of the 
series. On the Riviere du Nord, not far above Lachute Mills, 
where the Potsdam sanJstone makes its obtuse turn from the 
valley of the St. Lawrence to that of the Ottawa, the dip of the 
fossiliferous strata is south, at an angle of about four degrees; 
and we have first 1he conrortecl gneissoicl rocks and their intcr
stratified limestones, constituting a hilly country to the north ; 
then the sandstone, not seen in actual contact with the gneiss, 
but forming an escarpment of between 1hirty and forty feet in 
height, between which and the gneiss there is a flat sandy 
valley, varying in breadth from a quarter to a half a mile, in 
which the stream winds its course. The san<lstonc has been 
traced thirteen miles consecutively to the eastward, and is known 
much farther, and where the section was measured a track-bed 
occors at the top of the escarpment, at a height of probably 250 
feet over 1he gneiss, where the latter would be vertically beneath 
it. South of the out-crop of the track-bed, about 330 yards across 
a flat horizontal surface, another escarpment rises to the height 
of seventy feet. The white sandstone perforated with Scolithus 
is seen at the base, interstratifying calcareo-art>naceous beds 
for about twenty-five feet up, and then ca lcareo-arenaceous beds, 
holding geodes of calc-spar, compose the remainder of the rise. 
About 300 yards farther, after a very gen1lc slope, there is 
another smaller step composed of the same description of cal
careous sandstones, and from this a level surface of about a 
quarter of a mile broad, in which similar strata are seen once, 
reaches a small rise of five feet, composed of an arenaceous 
limestone which is quarried for burning. In the quarry occurs 
Oph-ileta levata of Vanuxem (a Calciferous sandrock species,) 
and Raphistoma, the same as that of St. Anne ; and the general 
dip in the section is such as to place the track-bed about 160 
feet beneath the limestone. 

Farther south, this section is covered up by sandy drift for 
several miles, but if we go about five or six miles to the west
ward, and, again starting from the gneiss, take a course at a right 
angle to the strike, three and a-half miles will bring us to a 
t\vo-feet bed of good limestone, the out-crop of which, from its 
.having been quarried for lime-burning in several places, has 



'been followed from Carillon to Grenville, thirteen miles. The 
<lip of this bed, from its out-crop to the Ottawa (two miles,) is 
·about sevent_y-fivc feet i11 a mile. That it overlies all the beds 
-of the previous section is not considered uncertain; from the 
paucity of exposures, however, between it and the gneiss and 
· he increased dip near the gneiss, it is not easy to state how 
much. It may be at least 150 fee t, for there are seen in some 
'Of the exposed sections on the Ottawa, very nearly 100 feet of 
u nder-lyirig calcareous claystone, which, a ll weathering more 
·or less yellow or brown, are in some parts bituminous and in 
-0thcr::; arenaceous, often presenting in the latter case geodes of 
-calc·spar and heavy-spar, and none -0f these beds appeared in 
the Riviere du Nord section. Immediately beneath the two
feet bed of limestone there is a singular and extensively spread 
-concretionary layer, in some large exposures of which, surfaces 
--0f half an acre shew the concreti0ns, consisting of concentric 
layers, cut in half and closely packed together, some of them 
being t"w@ or three feet in diameter. The lime tone bed is 
fossiliferous, and displays Maclurea sordida, Pleurotomaria 
nodulosa, Raplti'stoma, two species of Murchisonia, one of them 
a variety of biC'inta, an Atrypa allied to extans, Tiirbo, Ortho
·ceras, .llfodiola, Cythere in abundance, the same as that of Grande 
Isle, and a new species of Paradoxides; and at a short drstance 
.above the bed, there are abou t fifty feet of sandstone interstra.ti
fied with green shale, holding a vast collection of fucoids, of 
which a bilobated species is most conspicuous. Some of the 
sandstone beds are porous and moderately fine grained, and 
yield good fire stones, while otl1ers are coarse and in addi tion 
·to qua1·tz pebbles hold a multitude of hos hatic nodules 
mingled "\Vith small fragments of what appears to be a Ling;;;;: 
At Grenville these beds have been most exposed by the cutting 
<Of the carrnl ; they are found to cross the Ottawa to Hamillon
ville in Hawkesbury, where .they extend half a mile back from 
the River ; and half a mile beyond them, a low escarpment in 
the rear of the first concession, presents the base of the Chazy 
limestone, composed, as in the St. Anne section, almost entirely 
-Of Atrypa plena. In this rock also small phosphatic nodules 
exist in some abundance, a fe ... v of which hold small f1a3ments 
-0f shells. 



\ 

Specimens of a conglomerate bed brougl1t from the ;jt.u~ 
mette Falls, higher on the Ottawa, on a previous explorationr 
have also since been found to hold phosphatic nodules in 
abundance, some of them two inches long by half an inch in 
diameter. The conglomerate probably occupies thtl same s!rati~ 
graphical position as the Grenville beds, but at the Mlumette 
Falls, it rests upon the gneiss. Great numbers of one large 
species of Lingula, very like parallela of Phillips, and a few of 
Pleurotomaria or Holopea, occur in the nodules ; every one of 
the lingulas is embedded in a coating of the phosphate of 
lime, and in one instance, a fragment of a lingula was found 
lying across the length of the nodule. The pleurotomarias are 
phosphatic casts of the interior of the shells. 

I may here mention also, that much higher in the Lower 
Silurian series of strata, in fact, just above the Hudson River 
Group, but considerably removed from this locality, phosphatiC' 

. nodules occur in great abundance; one of them was obtained 
at Riviere Ouelle, on the south side of the St. Lawrence, 
~eventy-five miles below Quebec, whence the conglomerate 
limestones and sandstones, in 'Which the nodules are im bedded1 

are traceable to Point Levi, opposite the city; the specimen so 
much resembles a fragment of cylindrical bone in appearance 
and chemical composition, that it was sliced for microscopical 
examination, in the full expectation that it would shew bony 
structure, but this being \.Yanting, the specimen suggests the en
quiry whether, confined in its stony mould, any chemical 
action might have been exerted to obliterate its original struc
ture without destroying its form. 

Mr. Hunt has given the analysis of these phosphatic nodules 
in his Report, by which it will be perceived that they yield 
from thirty-six to sixty-seven per cent. of phospl:at:! of lime, 
and that they all, on being heated, give out ammonia and an 
animal odor like that of burnt 'horn. 

ECONOMIC MATERIAL&. 

The materials capable of industrial application, which have 
come under my observation in connection with the investiga
tions of the season, are magnetic iron ore, gold, iron ochre, 
stone and sand fit for glass-making, phosphate of lime, fire 
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<Stones, clay for common bricks and common pottery, with 
building and paving materials, and hydraulic limPstone. 

Magnetic Iron Ore.-This ore of i.ron was seen on the 
thirteenth lot of the fourth range of Grenville, the property of 
Mr. Eaton. It appears on the west ~ide of the lot and about 
five acres from the front, in a mass of gneiss, the stratification 
<>f which runs with the ore and dips W. N. W. <5G 0 • At the 
base of the cliff in which it is seen, the seam of ore is four 
inches thick, but rising about fifteen feet to the summit, it in
-creases to one foot, and it remained one foot as far as it could 
be traced on the summit, which was about twenty yards. In 
front of the cliff there runs a powerful dyke apparently of 
greenstone, much of which is fine grained and black. The 
course of the dyke appeared to be at right angles to the ore or 
neaily so, and therefore must be about W. S. W. and E. N. E. 
On the face of the hill, between the gneiss and the main road 
along the Ottawa, and about half a mile from the gneiss, white 
crystalline limestone preva,ils holding graphite, mica, serpen-

, tine, chondrodite, and a honey-yellow mineral resembling the 
,chondrodite in color and the size of its grains, but more like 
the serpentine in its degree of hardness. 

Gold.-No further examination was last season made in 
the distribution of the aurifcrot1s drift on the south-east side 
.of the mountain range of the Eastern Townships, but the 
Government having granted a letter of license to Mr. Richard 
Oatey, giving him permission to collect the metal over a strip 
-0f five miles on the Rivers Chaudiere and du Loup, at their 
junction, with a breadth of a quarter of a mi le on each side, 
and a number of men having been employed by him, streaming 
for it duriug several months of the summer and autumn, an op
fOrtunity was taken to visit the locality, with a view of obtain
ing facts to form some estimate of the quantity the deposit 
m ight produce. 

The working had been confined to a spot in the bed of the Ri
rviere du Loup, about ten acres from its junction with the Chau
diere. The stream is here about forty or fifty yards wide, and, like 
t he rest of the country for a considerable breadth in this part, 
it is underlaid by clay slates,_ interstratified with occasional 
.beds of mote .or less cal(:areous sandstone, varying in thick-



ness from a few inches to a foot. The slates at the spot 
cleave in the direction of the bedding, and the dip is about 
S. S. E. with a slope of sixty to seventy degrees. The ravine 
in which the river runs is in general narrow and deep, with• 
some few open spaceE:, and the immediate banks often consti
tute precipices of 100 to 150 feet. At the 8pot chosen for 
worki-ng, the higher banks recede a little as they turn towards 
those of the Chaudiere, and a flat extends between them and 
the edge of the strnam. The chief part of the work had been 
limited to a 8pace in the bed' of the stream, extending from the· 
left bank to a distance of about twenty yards towards the mid
dle, with a length of about a hundred and twenty yards along 
it. Here the slates crossed the channel obliquely, and the-
1iver-<.lrift was accumulated upon the uneven surface- formed 
by them, to various degrees of depth. In some parts the rock 
was bare, and in others co·vered to the depth of a few inches, 
and in no part did the· deposit exceed three feet, the average· 
being about two feet. The whole of this loose material was 
removed, particular care being taken to serape it from all cre
vices and deep holes ; but of the rock itself, in the cleavage 
joints of which scales 0f the met-al sometimes descend two 
or three feet, little more than one fifth had been· taken from 
its place, and none of it during my presence, an intention 
being entertained, as I understood, to work the top of the slate 
when a convenient quantity of it had been cleared. The de
tritus consisted largely of coarse material, with which sand' 
and clay were mixed in various proportions in differc-nt parts. 
Many vast boulders lay on the rock, or protruded from among· 
the detritus, which were too heavy to be removed; smaller 
ones were still large enough to be removed with difficulty~ 

and others of a ll sizes occurring among the drift, when they 
were seven to e:ight pounds in weight, the finer material 
being shaken from them, were thrown aside; but all of a. 
smaller size were left in the detritus to be washed with it. 
As shewn after washing, the coarser material consisted' chiefly 
of pebbles and fragments of slate and sandstone exactly re-

' sembling those on which the gravel rested; many, both ragged 
and rounded, consisted of white quartz, such as composes. 

' veins that are met with. in the clay slates, a.ncl in the more: 
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talcosc slates of the mountain range to the north; not a few 
were of serpentine, and some were of red slate, and of the pe- 1 

culiar mixture of epidotc an<l jasper, described in a former I 
Report as existing on the Riviere des Plantcs in St. Joseph 
Seigniory, and other places ; while many were identical with 
the various other kind s of rock, such as corncons quartz, 1alcose 
quartz rock, and diallage rock, also described as present in 
the mountain range ; several were of a fine qua rtzosc conglo
merate, similar to beds which occur north of the serpentine 
of Vaudreuil Bcaucc ; some few of gneiss similar to that met 
with to the north of the St. Lawrence. Of the heavier com
ponent parts of the detritus, pebbles of magnetic iron occurred 
of twenty-five pounds weight, chromic iron of one to two 
pounds, and iron pyrites of four pounds ; and of these in small
er pebbles and in grains, with titaniferous iron and rutile 
of the like smaller sizes, there was a considerable quan
ti1y, though I cannot pretend to estimate the per ccntage. 
Among the fine materials that could be examined after the 
washing, (the finest of all, such as the clay, hav ing been car
ried away down the stream by the water,) silicious sand was 
in the greatest abundance, and among the heavier fine ma
terials could be seen a considerable amount of very small red, 
pink, and lighter colorcd grains, which, in so far as their na
ture could be determined under microscopic examination, 
were chieDy garnets, a few of them zircons, and some were 
supposed to be spincls. 

In washing the detritus, the Cornish tye was used, which 
consists of a rectangular box about twelve feet long, two feet 
broad, and eight to ten inches high, open above, and supplied 
a few inches from the upper end w ith a division forming a 
well for the contrivance of a small side slnice to let off the 
stream of water when necessary; and at the other with a groove 
in which could be let down a number of successive stops, re
quired as the box filled with the material operated on, to keep 
the surface of it an even inclined plane. The box being placed 
at a proper slope, with a proper platform of plank a longside 
of it even with the top, a gutter made to convey the water to 
the upper end from the main run; and the water let on and ' 
allowed to fall over from the well into the box, a man with a 
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shovel supplied the uppPr end with the gravel and other ma
terials, which were brought from the excavations and. laid down 
on the platform near him by two others. The water acting on 
the gravel, which was slightly adjusted with the shovel to 
loosen it and give a n even surface, carried away the lighter 
particles, \Yhile another workman, behind the first, assisted the 
progress of the larger washed pebbles by the light and rapid 
movement of a rake, by this means also keeping an eve n in
clined surface on the accumulating material in the box, and 
thereby preventing unequal action of the water. The box 
being filled by this procedure, some nine or ten feet of the 
lower part of the contents called. the tail, were thrown out of 
the box as of no more use; the remaining two or three feet 
were divided into two part s of a foot or eighteen inches each; 
the lower one, or the second crop, was added lo the pile com
ing from the excavations, and the upper or first crop was 
made a separate pile of. When, by repeating the operation 
many times, a sufficient pile was made of the first crop, this 
was ·washed over by itself in the same way; the tail was 
thrown a\Yay, the second crop put with the first crop of the first 
running or washing, and the first crop of the second running 
again piled separately ; these first crops of the secoud running 
were again washed separately, the tails thrown a\vay, and the 
second crops added to the first crop pile of the second running, 
and the first crop placed hy itself to be the subject of a different 
operation. This was washing it on what is called a copper 
bottom. The eopper bottom consists of a small two-eared or 
handled tub about fifteen inehcs in diameter, and six inches 
deep, the bottom of which is a finely perforated sheet of 
copper with the burr inside, the holes being sufficiently large 
to allow the point of a pin to go through, but not the head. The 
pile of the crops from the thir<;l running bei tig by portions placed 
in this tub or sieve, the sieve is forced down into water held 
in a keev.e or large tub or species of vat ; in this it is by a jerk
ing motion raised and depressed, and turned partially round ; 
the water driving up through the holes of the sieve has a ten
dency to push up the material lying on the bottom, the lightest 
the farthP-st up, and the jerking movement assists this. The 
gold being the heaviest substance, soon gets to the bottom, and 
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whatever is lightest to the top ; the top is every now and then 
scraped off and thrown aside, to be sent to the tye, and more 
stuff is added to that in the sieve, and the operation continued 
until all the material from the third running is exhausted, or 
it becomes necessary to empty the sieve. The reduced ma
terial taken from the sieve, among which the gold is now very 
perceptible, is sub:;:equently placed on a :;:hovel and vanned 
or separated by means of a little water, and a peculiar motion 
given to the shovel, which only a person dextrous from long 
practice knows how to wield. Through the small holes of the 
copper bottom a large quantity of fine black iron sand escapes 
into the vat or keev~, over which the instrument is used, and 
a quantity of fine gold escapes with it, which would have to 
be subsequently separated by some other process. 

The whole quantity of gold obtained during the season was 
about 1900 penny-weights, and fifteen men were employed in the 
work, but it is not easy to state the exact time devoted to :;:tream
ing. The full period of work was five months; but a considerable 
deduction must be made for accidents. The whole gang was 
for l:'orne time employed in constructing a dam, which, when it 
was nearly complete, was carried away by a freshet, and many 
difficulties were experienced when the river was lowest, 
(which should have been the best period for working,) through 
the want of a proper supply of water at the height required to 
keep the tyes in full action. Something is to be allowed for 
broken time occasioned by rainy d:iys, and much more for all 
those difficulties which are unavoidable in starting a new work 
in a new place, where a knowledge of the natural local impedi
ments is only to be gained by experience, and none of those 
conveniences exist, which rise up only after operations have 
been carried on regularly for some time. 

My visit lasted a week, during one day of which a heavy 
fall of rain prevented work ; but for the remainder of the time 
a regular account was kept by me of the gold collected and the 
wages paid. The quantity of gold amounted to 143H penny
weights, the price of which, stated to me subsequently by dealers 
in London, to whom a sample was i;;:ubmitte<l, was £3 10s. 6d. 
sterling per ounce, or about four shillings and fourpence cur~ 
rency per penny-weight. This would give a total value of 
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£31 3s.; the wages paid were £15, leaving a margin for profit 
of£ 16 3s., by which it would appear that the <le posit was 
yielding about double wages. 

Resulting from the season's work on the Riviere du Loup 
there 'was about a ton of fine black iron-sand in the kceve or vat, 
over which the copper bot.tom was used. The unseparated 
quantity of gold in this after repeated trial8, was ascertained 
to be 1·77 grains per pound avoirdupois; this would give 

I 165l0 penny-weights to the ton, the gross value of which would 
• be about £36. From among a few ounces of fine gold obtained 
i from the sand, there were collected some small grains both of 
1 platinum and iridosmine, the value of the former being below, 

and of the latter double that of gold ; almost all of this fine gold 
was at first of so white a color that it was considered probable the 

! circumstance might be owing to the presence of a very large pro-

! portion of sil vcr ; some of the larger pieces also obtained from 
the copper bottom were spotted while from the same supposed 

I cause; but Mr. Hunt, on heating this white gold, found that it 
I quiekly turned to a good golden yellow, aud that the discolora-

tion was occasioned hy a thin coating of mercurial amalgam. 
1 As the spots were perceived on some of the larger pieces im

mediately on their being first obtained by vanning on the 
shovel, it is supposed they must have been spotted with the 
mercury while still nnclisturbcd in the drift; and as no mercury 
had been used on the ground, it leads to the supposition that 

I some ore of mercury may possibly be one of the mineral pro
! duels of the country, though not a grain of cinnabar, the corn
! monest form of the ores of mercury, bas been observed in the 

I gravel. Among the substances obtained in separating the gold, 
lead shot ofvarions sizes, from partridge to swan shot, has been 

i nearly as abundant as the gold. Not a vanning was made 
o.f the concentrated material without obtaining some of it ; its 

, presence is no doubt due to the operations of those who have 
followed the chase, and to judge from the quantity of the shot 
the place must have been one of favorite resort. 'Whether the 
hunters may at any time have brought quicksilver with them 
and spilt it, is a question that cannot be determined. 
I It is impossible to say, without more widely distributed ef· 
, fective trials, whether this place is better or worse than others 
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in regard to the quantity of gold. Several prospectors, as they 
are called, both Canadian and American, traYerscd the country 
during the season, but I have not heard of any that paid their 
expe·nses, though of many that met with the precious metal. 
Their modes of washing, however, were of the rudest descrip
tion, and were scarcely continued long enough and with suiii
cient regularity in any one place, lo give fair results; but it ap
pears evident that what is known of the deposit is sufficient to 
authorise the opinion that it will not in general remunerate 
unskilled labor, and that agriculturalists and others, engaged in 
the ordinary occupations of the country, would only lose their 
time by turning gold hunters. 

Some regular work has been tried on the Touffe des Pins> 
in the Seigniory of Vaurlreuil Beauce, but I am not aware of 
the quantity of gold obtained or the cost paid. I have, how
ever, seen many pieces of the metal from the locality, and it 
appears to me there arc a greater numbe1· of large pieces pro
cured there than on the Riviere- du Loup ; the largest I have 
seen from the Touffe des Pins wants two penny-weight3 of 
four ounces. The largest piece obtained on the Riviere du Loup 
weighed under two ounces. 

Iron Ochre.-Small patches of reddish-ye llow iron ochre 
were met with on the thirty-fifth or thirty-sixth lot of the first 
concession of Hemmingford, by the margin of one of the small 
ponds which occupy the deep ravine called the Gulf m the 
Devil's Hole, in the Potsdam sandstone formation on the sum
mit of Covey Hill or Hemmingford Mountain. The locality is 
close upon the Province line, and the deposit. occurs in scattered 
patches of ten yards square and not over a couple of inches 
thick. The deposit, therefore, does not appear to be an im
portant one, but the inhabitants of the vicinity resort to it for 
material to color the walls of their houses. 

Sandstonejitfor Glass-making.-From the proximity of the 
excellent sandstone fitted for glass-making, which is obtained 
from the bank of the Viviri above the Pointe du Grand Detroit, 
and has been practically applied at the glass manufactory in 
Vaudreuil, the same material may be looked for in a great 
many parts of the tongue of sandstone which crosses Beau
harnois and runs beyond Mont Cal vaire ; indeed there would 
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be no defici1-~ncy of moderately good material in almost any 
position in which the upper part of the deposit is exposed; but 
the best and whitest that has been seen is not far from the 
eastern side of the tongue in question, on the one hundred and 
thirty-seventh lot in the second range of Williamsto\vn, in the 
Seigniory of Beauharnois. The rock is situated about seven 
acres to the south-east side of the road, where from four to five 
feet of thickness are exposed, divided into beds varying from a 
few inches to two feet. The exterior is a very pure opaque 
white, and it appears to have been bleached a little under the 
operation of the weather. The interior beyond the reach of the 
weather is rather more translucent, and therefore not so dead 
a white; the quantity of iron preisent is probably very small, but 
the stone has not yet been analyzed. The field was some years 
ago purchased by Mr. J. Dagg, of Montreal, for the purpose of 
establishing a glass factory on it, but the design, not however 
through any defect in the stone, never came into operation. 
The same rock on the Riviere du Nord would yield beds suit-
able for glass. · 

G 
Phosphate of Lime.-The value of this substance as a 

mineral manure has been alluded to in several previous Re
ports, and the existence of imbedded crystals in the limestones 
of the Metamorphic series in several localities has heretofore 
been pointed out. During the past season it was interesting 
to ascertain its presence in nodules in rocks of the Lower 
Silurian age, in a condition indicating its probable connexion 
with the life of that period; and although the quantity, in 
which these nodules has been found to enrich the rocks, is not 
yet known to give them much economic value, yet the fact of
their presence in any stratigraphical position is worthy of 
notice, as it is quite possible that an attention awakened to the 
subject, may lead to the discovery of them in analogous geo
logical place in other geographical positions, where the quan
tity may be more abundant. 

Small black phosphatic nodules are mentioned by Mr. 
Murray as occurring at the base of the Chazy limestone, on the 
thirty-third lot of the seventh conces:>ion of Lochiel, where they 
are sparingly disseminated in the "rock. They occur ]n pre~ 

cisely the same stratigraphical place, on the rear of the tenth 
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fot of the first concession of West Hawkesbury, ;vhere they are 
rather larger, but still in sparing quanti1y. As the nodules, 
however, when separated from the rock, hold, according to the 
analysis of Mr. Hunt, a large amount of the phosphate, they 
would probably render the limestone beds, in which they occur, 
of more than ordinary value, to be burnt for agricultmal appli
cation when lime is required, as the phosphate can scarcely 
fail to be of additional service. 

Small black phosphatic nodules exist also in thin sandstone 
beds interstratifying green slates at Grenville. These beds 
have been cut through in excavating the canal near tl~e village 
at its exit, and slabs from them have been thrown out in some 
abundance on the bank of the river; their exact arrangement, 
however, in the shales has not been seen. They vary from one 
to six inches in thickness, and it is probable that the total 
vertical amount is not very great. The shale, however, is 
easily excavated, and the sandstone beds arc very fully stud
ded with t be nodules. If the stone were burnt and ground it 
would afford an excellent manure for stiff clay soils; the sand 
would serve to loosen the day, and the phosphate to fertilize 
it; but some experiments would be required to ascertain cost. 
Brown nodules of the same description, but larger in size, 
occur in a conglomerate supposed to be of the same age as 
the Grenville beds at the .tylumette Falls on the Ottawa; but 
their character not having been ascertained until lately, and 
the <.>xtenl to which they are disseminated in the rock not hav~ 
ing been note<l on the spot, I am not certain what importance · 
to auach to the locality. Jn the specimens of the rock which 
are in the collection of the Survey, the nodules are abundantly 
disseminated. 

Black phosphatic nodules are abundantly disseminated in 
scattered patches in a conglomerate limestone bed associated 
with other limestones, occurring at the point outside of the 
Riviere Onclle, in Kamouraska County. The geological place 
of the rock must be near the top of the Hudson River group, 
or the base of what in the nomenclature of New Yor';: is termed 

J the Oneida or Shawangunk conglomerate; but the want of 
fo:;isi ls in the !'lection render it dif-Ecult to know the exact place 
which the rocks associated with the bed, occupy in the series, 
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no umlislurbed locality to shew the complete sequence of the 
members of these two groups having yet been met with in 
Eastern Canada. The limestones, holding more or less of these 
nodules, are about eight feet thick, but in only one bed do they 
'Oecor in abundance, and this is of an irregular thiekneiis, 
swelli ng in the strike sometimes to one foot, and sometimes 
diminishing to only an inch or two. The calcareous beds are 
believed to be the same as those w hich occur at Point Levi, 
opposite Quebec; but to shew their relations at Riviere Ouelle, 
a section of the rocks above and below them is here given in 
descending order~ 

Hartl dark grey sandstone in thin layers of four inches to one 
foot, separated by tbin layers of <lark grey and black 
sha!es with fine Rcales of mica.................................... 32. 

Hard dark grey sandstones and shales, with two hard dark 
g1ey beds which weather brownish, aml are strongly cal-
ca reous .... . ... ..•. . , .. .. .. .. ........... .... . . ........ . ............. . . 

Dark grey brownish weathering limestone of an arenaceous 
cha racter ....................... . ..... ...... . ... .. ........ . . .... .... . 

Dark grey brownish weathering limestone, nnd dark grey 
sandstone layers wi th <lark grey an d black arenaceo ·· mi-
caceous shale .. . ............... .. . .. .... ... .. .... ............... ..... . 

Dark grey sandstone \\·ith dark grey arenaceo-micaceous 
shale ...................................... ... .... .. ...... ....... ..... . 

Dark grey fine g rained thick-bedded sandstone very slightly 
cali::areous ; the band swell s occasionally to grnater di
mensions in the strike, and <l imiuishes occasionally to one 
foot .. ... . .. ........... .... . .. . .. . ............... .... .... .... ........... . 

Dark grey thin S.'1ndstones an<l shales, a greater proportion of 
shales than in the previous beds .... .... ... ............. ..... .. . 

Grey fin e grained calcareous sandstone in beds varying from 
four inches to one foot, serarated by dark grey and some
times black shales anJ occasionally by green shales ...... 

Striped light and dark 6rey micareous :;hales of an arenaceous 
character .. .... ........................................................ . 

Striped grey and red arenaceo-m icaceous shales with beds 

5. 

2. 

4. 

10. 

6. 

27. 

94. 

6. 

of grey limestone............ ........... . ...... ...... .............. . 4. 
Rlld 1>halo with grey limeston e and dark grey sandstone lay-

ers .. ......... . .............. ............ ............ ...... ........ . .. . 6. 
Grey limestone beds, patches in wloieh are of a conglomerate 

186. 
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character, with small black phosphatic nodules, sparingly 
diRseminated in them ; the beds are of one inch to one 
foot, and they are separated in the upper part by re<l shale, 
in the lower by green and blitck shale ........ .. ............. . 

Green and g rey shale with thin bands of limestone ............. . 
Grey co11glomerate limestone, with a few small black phos

phatic nodules and with some shale above and bdow the 
band ................................... .............................. . .. 

Grey and n'lddi$h-grey shale, with a bar.d of grey limestone ... 
Grey arenaceous limestone with bands of red and g reen shale 
Grey arenal'eous limestone beds separated by rei l shale ...... 
Grey arenaceous limestone with small thinly disseminated 

Llack phosphatic nodules ....................................... .. 
Grey calcareous Randstone and arenaceous limestone, separat-

ed into beds by grey arenaceo-micaceous shale ... .. ...... . 
Grey calcareous rnndstone and arenaceous limestone, separat-

ed i11to beds by grey and red shale ......... .. . ... ......... .. . 
Red shale with bands of grey limestone .. .... .................... . 
Grey limestone beds separated by da1k grey shale with a 

band of red shale at tbe bottom .......................... ..... .. 
Green and red shale \l·ith a few bands of limestone .......... .. 
Red sltale with patches of conglomerate limestone, sometim es 

swelling out to a foot and sometimes diminishing to two 
or th ree inches; th e pebbles of the conglomerate are 
cltieOy limestone with a very few of red jasper, and they 
are mingled with a great multitude of black 11f.osphalic no
dules, or pebbles; some of them are as round as shot aud 
some quite flat, while others are of irregular shapes ........ 

3. 

6. 
2. 

4. 
6. 
7. 

2. 

7, 

9. 
5. 

7. 
16. 

2. 
- 85. 

Red shale .. ...... .... ... ......... .... .. ...... ... ... ......... ...... ..... .... 6. 
Green shale ......... .. . .. .. .... .. . .... ...... ..... ........... . .. ..... ... .. 12. 
Red shale.. .. ......... .. .... .. ........ ............ .. . ....... ........ ....... 4. 
Green shale ..................... ......... _......................... .. .. . ... 10, 
Re<l shale .................................................................. 14. 
Green shal e .. ... ... ... ...... .... ...... .. .... .. . .. . . . .. ... . .. ... ... .... .. . .4. 
Red shale ... ...... ........ .... ... ... .. .. . .... .. . ... ... ..... ...... . .. .... ... 1. 
Green shale ..... .... ... .. ... ............ ... .... ... .. . ...... .. . .. . ... ... ... 28. 
Reel sh ale........... . .. .... .......... .. ..... ....................... ...... ... .. 10. 
Red am! green shale........... ....... .. .. .. ......... .................. 18. 
Red shale .. .... ... ... .. . ... .. ....... ... ... .. . ... .. . ... .. .... .. . .. . .. . ... ... 10. 
Green l'ltale .. .... .. . .. ..... . .. ......... .... ... ... .. .... ... ... ... ... .. .... 2. 
Red sha le with green stripes........ ............ . .. .. . ........ .. .. .... 46. 
Red sha l 1~ with irregular bands of ye llow weathering grey 

sandstone, oecasionall y of a calcareo:is character............ 12. 
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Red shale with a bed of yellow weathering sandstone at the 
bottom ....... .................... ......... ..... ... ...... ............ . 46. 

Red shale .. . ... .. . .. . .. . .. . .. . .. . .. . .. . .. . ... .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . 60. 
Red shale with beds of coarse da1k grey sandstone ... ............ 12. 

4. 

Greenish sandstone weathering reddish-drab; it is slightly 
micaceous with small black grains and occasionally small 
flat black pebbles of shale; the rock is in general sl ight ly 
calcareous, and then~ are great and small subsph eroiJal 
shape8 or portions which are very calcareous; in conse
quence of the presence of th ese calcareous spots, when 
several small ones are near togeth er, the rock wears into a 
fretted and pitted surface like the pillar sandstones of 
Tourelle, (see Report for 1843-4.) The rock is thick 
beclde<l and the beds are separated by thin bands or green 
shale; portio11s of some or the beds are coarse, and have 
white quartz pebbles as largo as peas, and at the base 
they become a fine conglomerate................................ 32. 

Red aml green shale with three bands of sandstone occupying 
onetliirdofthe amount... ....... .. .... .... ....... .... ...... ... ..... 4. 

Red and green shale with three bands of sand~to11e.......... .. ... 4. 
Red and green shale with a ten inch baml of sandstone at the 

top...................................................... ................. 4. 
Whitish sandstone, hard and very quartzose, almost a qua1tz 

xock; to the eastward it swelJs to ten feet................. .... 4. 
Green shale .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. ... . .. . . .. .. . .. . .. . 4. 
Green shale and sandstone...................... . .......... .. ...... .... 4. 
Green f<and5tone ... ......................... . ........ .. ... ......... ...... 2. 
Green and red shale............ .. .. . ........................... ..... .. ... 5. 
Green sandstone....................... . .................................... 4. 
Green shale .. . .. . ... .. . . . . .. . . . . ... .. . .. . .. . .. . .. . .. . .. . .. .... .. . . . . .. . ... 2. 
Green sambtone .. . ... .. ... ... .... .. . ... .. . .. . ... .. . .. . ... .. . ... .. . .. . ... 2. 
Green sh;i.le with bands of sanllstone.. .................... .... . ...... 2. 
Green sandstone........................................................... 7. 
Green sandstones with one or two partings of green shale...... 7. 
Green sandstone with partings of green shale.................. 43. 

5 
Red shale with a few bands of sandstone increasing towards the 

bottom .................................................................. 144. 
Red shale and sandstone................................................ 24. 

295. 

130. 

-168. 
6. 

Green sandstone............................................................ 15. 
Concealed ... .. • .. . .. .. .. .. • . .. .. • . .. . .. .. ... .... .. • .. ... • .. • .. . .. • .. .. . . . . • B. 



33 

Greenish sandstone ... .. .•. ... . ... .. ... . ... ... ..... .... .. .... .. . ......... 3. 
Red shale ..................... ........ .... ................................. I. 
Concealed .. . ... ... .. . ...... ...... ... ......... ... ... .. . .. . .. ... . ... .. . .. . ... 6. 
Greenish sandstone .. . ... . .. .. .. .. . .. . .. . .. . .. .... .. . .. . ... .. . .. . .. . .. ... . 1. 
Concealed .. . .. . .. . .. . .. . .. . .. . .. . ... .. . .. . .. . .. . ... ... .. . .. . .. . .. . .. . .. . .. . 26. 
Greenish sandstone................. ... ............................. ..... 8. 
Green sandstone and green shale....................................... 11. 
Greenish sandstone, calcareons in spots and composed of fine 

conglomerate at the bottom.................................... 65. 
Greer.ish sandstone with bands of red shale........... ............. 2. 
Red shale with thin bands of sandstone............................ 2. 
Green sandstone sometimes very chloritic and dark colored; it 

holds scales of plumbago.......................................... 2. 
Red shale with thin bands of sandstone............................ 15. 
Concealed bnt supposed to be chiefly red shale .................. 19. 
Greenish sandstone with red shale.................................. 2. 
Concealed ... ..... ... ... . .. ... .. ..... ... .. ... ... . .. . .. . .. ... . .. . ... ... ... ... 20. 
Greenish sandstone..................................................... 13. 
Reel shale with band& of green shale and a few bands of sand-

stone ................................................................. . 
Dark iron-grey sandstone ............................................... . 
Concealed ............................................................... .. 

68. 
3. 
2. 

Greenish sandston e ........... ... ... . .. . .. . ... ... ... ... ... .. .... ... .. . .. . 6. 
Red and green shale...................................................... 34. 
Greenish fine conglomerate with white quartz pebbles as 

large as peas and beans........................................... 14. 
Greenish fine conglomerate.......................... ................... 11. 
Greenish sandstone and fine conglomerate........................ 22. 
Red and green sha!e and sandstone................................. 13. 

-392. 

1256. 

Clays for Common Briclcs and common Pottery.-ln the 
counties of Beauharnois and the Lake of Two Mountains, clays 
fit for these purposes are so common, that it would, perhaps, 
be more difficult to state where they are not to be found than 
where they are. In the immediate neighborhood of the 
village of Beauharnois, the bank of clay which extends along 
Lake St. Louis, covers the Potsdam sandstone to the height of 
thirty to forty feet, and gives a level surface which runs far 
back into the county; it affords abundance of material for the 
manufacture of common red bricks, and about a mile below 
the village they are made by Mr. J. Wilson for the supply o{ 

c 
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the neighborhood, from the lower part of the deposit, which 
is of a brownish or yellowish-grey color, and of good quality 
for the purpose. Sand to mix with the clay is obtained a short 
distance back from the edge of the bank, from a deposit which 
overlies the clay to the depth of one or two feet. In the interior 
of the country, bricks are made on the Chateaoguay River, at the 
Portage near the line between Godmanche.ster and Ormstown, 
from a clay which appears to be of nearly the same character; 
they are also made at various other spots lower down the river 
and on the English River within a mile of St. Chrysostome. In 
the township of Chatham, bricks have been manufactured on 
the Grenville road, about a mile above the canal feeder, from 
clay obtained on the spot. 

Clay fit for common pottery is met with on the eighth lot 
of the second consession of Chatham, the property of Mr. 
Renaldo Fuller, and it was applied Lo the manufacture of such 
at the spot some years ago. Three distinct beds, one of them 
lightish grey, another of a bluish cast, and a third of a reddish 
tint are said to be all applicable to the purpose, and I under
stand were all used, the reddish colored bed most. The busi
.ness \Vas discontinued, I am informed, merely from the want 
·of a skilful and steady workman to conduct it. Common pot
tery is at present manufactured at Beauharnois by Messrs. 
Antoine and Pierre Lambert, from clay procured behind the 
village ; the articles made are tureens, jugs, butter and cream 
jars, giu3er beer bottles, and such like. 

Building Stone.-Good stone for building occurs in abun
dance in the county of Beauharnoi s. There is little scarcity 
'Of it wherever the Potsdam sandstone prevails, par!jcularly the 
upper rart of it; the beds are in general even, and the thick
ness so various that it would not be di{ficult to obtain whatever 
'Courses might be required. The st0ne is capable of being split 
across by plugs and feathers to any required size, though with 
;rather uneven faces, and the color in almost all instances, 
approaches to white. Some surfaces, indeed, are occasion
ally tinged with iron, but not to an extent, when care is taken, 
to greatly deteriorate the general a~pect of a building. Though 
hard, the stone is capable of being smoothly dressed with a 
:Chisel, more difficulty being experienced in cutting across than 
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with the beds, and when dressed it preserves well its sharp 
~dges for a long time. It is capable of resisting considerable 
heat, so much so, that in some parls of the formation on the 
south side of the Province line~ it is used for furnace hearths ; 
and a benefit arising from this is, that though a building con· 
structed of it may be burnt, the walls will still be serviceable. 
lt is undoubtedly more expensive both to quarry and to dress, 
'than the limestone which is so much used in this part of Canada, 
but it is a much more lasting and indestructible material. 
Wherever the stone has been mentioned as applicable for the 
making of glass, it yields the best building stones that can be 
obtained from it, and where it is not sufficiently free from iron 
for the former pm-pose, i't is often still available for the latter. 

A quarry is opened in the stone at Beauharnois Village, and 
the mill on the St. Louis River is built of the material procured 
'there; and though the interior was, some four or five years ago, 
destroyed by fire, the shell remained good, and the machinery 
and wood work were renewed within the same walls, the 
upper part of which alone required repair. A quarry is open 
in the upper beds on the one hundred and fifty-first lot in the 
second range of Williamstown, two houses erected from which 
in the vicinity have a very substantial appearance. Some 
beautiful stones, quarried from the formation for building a 
church, were observed on the eightieth lot in the second conces
sion of Hemmingford. 

I am not aware that any of the stone was used for the facing 
of the locks on the Beauharnois canal, for the supply of which, 
however., the exposures at the mouth of it would have been very 
well sltuated. The expense of working the s1one was probably 
considered too great, and limestone from St. Genevieve, Caugh
nawaga, and Grande Isle was preferred. Tbe Caug1111awaga 
stone is grey, and with the 'St. Genevieve) coming from the same 
formation as the beds behind this eity-the Chazy limestone-it 
ls much of the s:ime character. Large blocks, capable of receiv
ing a good face from the chisel, have been obtained from both 
localities, as well as from beds cqu ivalent to those they present, 
on the tenth lot of the first concession of West Hawkesbury, 
and the tv"enty-seventh or twenty-eighth lot. of the first conc:es
sion of East Hawkesbury. The Pointe Claire quarries yielJ a 



black limestone which appears to me of too brittle a quality 
for building purposes; it was used, however, for some of the 
under-water work of the Lachine Canal. 

The Grande Isle quarry yields good strong bluish limestone in 
beds of two feet thick, of which only two appear to have been 
worked. A limestone belonging to the same stratigraphical 
place has been traced from Carillon to Grenville. It is two to 
three feet thick and gives a good building stone; dressed 
specimens of it are seen in the corners of Mr. Cushing's store 
at Chatham. 

Fire Stones.-Some of the bf'ds of the sandstone which 
overlies the two-feet limestone bed of Chatham are of a loose 
and porous texture, and are much resorted to by the country 
people for backt> to their chimney fire places. The stone is 
capable of resisting considerable heat, and it has been ul"ed 
with success and economy in the furnaces of the pyroligncous 
acid manufactory near Mr. Cushing's establishment in Cha1ham. 
The action of the fire turns the stone red, indicating the presence 
of iron, and as peroxide of iron is a flux for silica, it may 
be that the quantity of it is such as to render the stone unfit for 
foundry hearths. 

Quick Lime.-All those purer limestone beds, which have 
been mentioned as yielding good building stone, yield also good 
lime; but for the facility with which it is burnt, and the superior 
whiteness of the lime, none of them equal the black limestone of 
Pointe Claire. The lime from it is so much esteemed for white
washing, that the inhabitants carry the stone to part' twenty 
miles from the quarry, on the south side of the St. Lawrence. 
The transport of it is effected on the smooth_ roads of winter, 
when the river offers a facility instead of an impediment as 
part of the road. Though the lime from the grey limestone of 
Cau£'hnawaga and St. Genevieve is not quite so white, nor 
takes so much sand, it gives a rather stronger mortar than that 
of Pointe Claire. The lime from the stone of Chatham is yet a 
little darker, but gives a still stronger mortar, and being the 
only bed of good limestone on both sides of 1he Ottawa in 
a considerable area, it is much resorted to for lime. 

Hydraulic Lime.-A bed of limestone was pointed out to 
me by Mr. Cushing, of Chatham, which he assured me had been 
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tried in the locks of the Cornwall Canal for the purpose of hy
draulic lime, and proved successful. The bed is eighteen inches 
thick, and occurs below the saw mill, close by the margin o£ 
the Ottawa, by the waters of which it is very often covered, 
and its stratigraphical position must be about !00 feet beneath 
the two-feet limestone bed. When burnt, the slonc by ex
posure to the atmosphere slowly air-slacks, and when com
pletely slacked and mixed with sand it may make a strong 
mortar, but experiments with it by Mr. Hunt as a cement by 
burning, grinding and mixing into a paste with water were not 
successful. The mixture was still soft after remaining twenty
four hours under water. 

Plag Stones.-The Potsdam sandstone is known to yield 
beautiful flagging at Malone, in the State of New York, and 
since the establishment of railroads, conveniently situated for 
the transport of it to a distance, a considerable traffic seems to 
be springing up in it. Not having visited Malone to ascertain 
the stratigraphi<:al place of these beds, I am unable to state in 
what part of the Potsdam of Canada similar flagging may be 
looked for. The only beds thin enough for flagging that have 
been observed, are to the east of Covey Hill, on the eighteenth 
lot of the second concession of Hemmingford, and to the west 
of the same hill on the Russelltown and Huntingdon road, where 
the River Outarde cuts it, about a mile and a-quarter from the 
town line of Hinchinbrooke. In the first locality the thickness 
exposed is not great, the whole of the beds seen not exceeding 
seven feet, while only some of them varying from two to four 
inches are fit for flagging. In the second locality about eighteen 
feet of whitish-grey sandstone occur in alternating bands of 
thick and thin layers, there being three of each of between 
three and four feet. The thin bedded bands would give flag
stones of one to three inches in thickness, but they would be 
inferior to those of Malone, being more brittle, less even and 
breaking into less regular shapes. 

Industrial Exhibition.-A considerable portion of my time 
having been devoted to an endeavour to bring together such a 
collection of the mineral productions of Canada, as would 
fairly represent that branch of the resources of the Province at 
ahe Exhibition of the Industry of all Nations in London, and to 
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di:pbY them there in such an arrangement and with such ex
planations as would attract attention and render them intel
ligible, it may perhaps not be considered out of place thatl 
should take this opportunity of stating to your Excellency how 
far this endeavour has been successful, and of she wing the ex
tent to which the collection sent from the Colony may, in our 
present knowledge of these resources~ be considered a full or 
deficient one, as well as how it compared with similar collec
tions from other countries. 

The simplest mode of shewing the nature of the collection 
will be to give a catalogue of the materials of which it was 
composed. Only such minerals were sent as were known to 
be capable of application to industrial purposes; they were con
tributed by twenty-nine exhibiters, but the chief part was col
lected by the officers connected with the Geological Survey 
of the Province. The arrangement adopted was similar to 
that given in the Catalogue of Canadian Economic Minerals, 
appended to the Report of 1849-50. It was thus purely tech
nical, and the collection was divided into ten classes :-

1-Metals and their ores. 
2.--Minerals requiring more complicated chemical treatment 

to fit them for use. 
3-Mineral paints. 
4-Materials applicable to the fine arts. 
5-Materials applicable to jewellery. 
6-Materials for glass-making. 
7-Refractory materials. 
8-Grinding and polishing materials. 
9-Materials applicable to the purposes of common and de

corative construction. 
10-Miscellaneous materials. 
Thus classified the specimens wern placed in regular 

sequence in the space allotted them, and each kind from each 
individual source was accompanied. by a ticket which gave the 
name of the material) the quantity in which it occurred, the 
geological formation and the locality in which it was situated, 
with the facilities for working it, and the name of the ex
hibiter. As all these details, in regard to the various known 
mineral localities of the Province,, have already been stated in 
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the various Reports of Geological Progress which have been 
transmitted to the Government, and particularly in the Catalogue 
of 1850, already alluded to, it will not be necessary in the pre
sent list to give more than the name of the substance and such 
a general indication of its locality as will facilitate a reference to 
what has been said heretofore, with the name of the exhibiter. 

CATALOGUE. 

Metals and their Ores. 

MAGNETIC IRON 0RE.-Large blocks from Marmora, Madoc, Bedford, 
South Crosby, Hull; smaller specimens from Portage du Fort, Bol· 
ton, Leeds, Sutton, New Carlisle.-Geological Siirvey. 

MAGNETIC lRoN ORE.-A large block from South Sherbrooke.-Dr. J. Wil
son, Pe1th. 

SPECULAR IRON OnE.-Specimens from Wallace Mine Location, Lake Hu
ron.-Geological Survey. 

SPECULAR lnoN OnE.-A large block from McNab.-A. Dickson, Packenham. 
BoG lnoN OnE.-A large block from Vau<lreuil Seigniory.-R. Lancaster, 

Vaudreuil. 
A large block from Riviere du Chene.-J. Proul.x, St. Eustache. 
A large block from Portneuf Seigniory.-F. Marcotte, Portneuf. 
Large blocks from St. Vallier Seigniory,-Capt. Morin, St. Vallier. 
Small specimens from Stanbridge.-J. W. Ff' H. Desrivieres, Slanbridge. 
Small specimens from Camden, Eardley, Simpson, Ireland, Lauzon 

Seiguiory.-Geological Survey. 
Small specimens from St. MauricP Forges.-Hon. J. Ferrier, Montreal. 

WnouGHT lnoN.-Square and flat bars, axe iron, plough-share plate, with 
cold-folded and cold-twisted bars manufactured from the bog ore of 
St. Maurice.-Hon. J. Ferrier, Montreal. 

CAST lRoN.-Pigs cast from the ore of Belmont and Marmora.-Marmora 
Iron Company, JJ1armora. 

TITANIFEROUs InoN.-Large blocks and small specimens from St. Armand, 
Sutton, Brome, Vaudreuil Beauce.-Geological Survey. 

ILMENITE, sometimes intermixed with RunLE.-Large blocks from St. 
Urbain, Bay St. Paul.-Geological Survey. 

Zrnc ORE (BLENDE.)-Specimens from Prince's Location, Pointe des Mines 
Lake Superior.-Geological Survey. 

LEAD OnE (GALENA.)-Speeimens from Prince's Location, Thunder Cape, 
Pointe des Mines Lake Superior, Bedford, Fitzroy, Indian Cove Gas- , 
pe.-Geological Survey. 

CoPPER ORE (PvnrTEs.)-Specimens from Pointe des Mines and Mamainse 
Lake Superior, Root River, Echo Lake, Bruce Mines, Wallace Mines,_. 
Lake Huron, Bastard.-Geological Survey. 
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(VARIEGATED.)-Specimens from Point Porphyry Lake Superior, Bruce 
Miues Lake Huron, Inverness.-Geologicat Survey. 

(V1TREOlis.)- Specimens from Prince's Location, aud Harrison's Loca
tion Lake Superior; Bruce Mines Lake I-Iuron.-Geological Survey. 

(NATIVE.)-Specimens from Harrison's Location, Ewart's Location, 
Michipicoten Island.-Geological Survey. 

(ARG ENTIFEROUS PYRITES.)-U plan; (AURO-ARGENTIFEROUS)-Ascott.
Geolog·ical Survey. 

COPPER 0Ri<: (YELLow.)-Large blocks from Bruce Mines.-Montreal Mi
ning Company, Montreal. 

CoPPER (SntELTED.)-Tough cairn from Bruce Mines, resulting from the 
pyritous ore.-Montreal Mining Company, Montreal. 

COPPER (NATIVE.)-Specimens from ~t. Ignace Island Lake Superior.
Montreal Mining Company. 

NICKEL ORE (SuLPllUl\ET.)-Specimens from Wallace Mine Lake Huron.
Geological Survey. 

SILVER (NATIVE.)-Specimen of 31 per cent. ore from Prince's Location, 
Lake Superior.-.!. F. Badgley, Montreal. 

(SMEJ,TED.)-Speci mens resu lting from the ore of Prince's Location 
Lake Superior.-]. F. Badgley, Montreal. 

(NATJVE.)-Specimens from Prince 's Location and Harri~on's Loca
tion, Lake Superior.-Geological Sun>ey. 

GoLD (NATIVE.)-Specimens from washings on the Touffe des Pins, 
Vaudreuil Beauce.-Chaudiere Mining Company, Quebec. 

(NATIVE)-Specimens from Lake Etchemin, Rivers Chaucliere, du Loup, 
Famine, Poser's Stream, B ra~, Guillaume, des PJantes, Metgermet, 
St. Francis, &c., &c.-Geological Survey. 

Minerals requiring more complicated chemical treatment to fit them for use. 

URAN Ooun~;.-Specimens shewing traces from Madoc.-Geologicol Survey. 
Cunomc lRoN.-Large masses from Bolton and I-Iam.-Geological Survey. 
ConALT 13LooM.-Specimens shewing traces from Prince's Location Lake 

Superior.-Geological Survey. 
WAD on EARTHY MANGANESE.-Small specimens from Bolton, Stanstead, 

and' Tring Townships, and th':l Seigniories of Aubert Gallion, St. 
Mary and St. Anne.-Geological Suroey. 

MAGNETIC InoN PvmTEs.-Specimens from Lanoraye and D' Autraye.
Geological Survey. 

MoLYBDENITE.-Specimens from Terrace Cove, Lake Superior.-Geological 
Survey. 

DoLoMITE.-A large block from DaThousie.-Dr. J. Wilson, Perth. 
Specimens from Litchfield, Dunham, Leeds, and Stukely.-Geological 

Survey. 
MAGNE"SJTE.-Large masses from Bolton, and large ma~ses stained with 

oxide of chromium from Bolton and Sutton.-Geological Survey. 
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Mineral Paints. 

InoN OcHRr;:.-Specimens from Seigniory of St. Anne Montmorency.-E. 
Caron, ::,t. Anne, Montmorency. 

Specimens from St. Rose.-},. JYJ. Cyr, St. Eustache. 
Specimens from Pointe du Lac, County St. Maurice.-D. G. Labarre, 

Three Rivers. 
Specimens from Petite Riviere Romaine Ibberville.-G. Duberger, 

!Ylurray Bay. 
Specimens frum Magdalene Is l'lnd-; and Gaspe.-R. W. Kelly, Gaspe. 
Specimen from Durham.-!. Hall, Melbourne. 
Specimens fron1 Beauharnois, Stanste::ul, Durham.-Geological Survey. 

BARYTES.-Specimens from Baryta [, ]and Lake Superior, Be<lfonJ, MacNab, 
Seigniory of Vaudreuil Beauce.-Geological Survey. 

SOAPSTONE, TALCOSE :::lLATE.-Specimens from Staustead, Leeds, }Jotton.
Geological Survey. 

PHOSPHATE OF IRoN.-Specimens from Vaudreuil.-R. Lancaster, Vau
dreuil. 

Materials applicable to the Arts. 

LITHOGRAPHIC SToNE.-Blocks from Marmora, prepared, with drawings 
and illustrations.-Geological Survey. 

Materials applicable to Jewellery. 

AGATEs.-Cut and polished specimens from Michipicoten, and Simpson's 
Islands and North shore of Lake Superior.-Geological Survey. 

J ASPEn.-Peubles cut and polisher!, and a boulder of Jaspe r Conglomerate 
La ke Superior.-Geological Survey. 

RrnnoNNED Cm:RT.-Specimens from Thunder Bay, Lake Superior.-Geo
logica/ Survey. 

PERISTEl<l'I E, PERTHITE, LABRAD ORITE.-From Buthurst, Burgess, Drum
mond.-Dr. J. Wilson, Perth. 

Materials for Glass-making. 

WHITE QuARTZOsE SAN'DSTONEs.-Large slabs from the Ottawa Glass 
Works, Vaudreuil.-Boden and Lebert, Vaudreuil. 

WmTE QuARTZOSESAND~TONE.-Srnall specimens from Ship Channel Lake 
Huron, Ham, Nepean, Isle Perrot, Riviere du Chene, Stukely.-Geo
logical Survey. 

PrTCHSTONE.-Small specimen from Michipicoten Island Lake Superior.
Geological Survey. 

RefractOr'IJ Materials. 

SoAPSTONE. -Large thick slabs from Bolton, and small specimens from Sey
mour, Sutton, Brome, Potion and Bolton.-Geological Survey. 

P1PESTONE.-Small specimens from Calumet Falls.-Geological Surve'!I· 
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PLUMBAGo.-Large and small specimens from Grenville.-Geological Sur
vey. 

Large specimens from Grenville.-Hon. R. U. Harwood,, Vaudreuil. 
WHITE SANDSTONE.-Specimensdressedand undressed from St. Maurice.

Hon. J. Ferrier, Montreal. 
AsBESTus.-Large specimens from Dalhousie.-Geological Survey. 

Mineral Manures. 

PHOSPHATE OF LIME.-Large crystals in crystalline limestone from Bur
gess .-Dr. J. Wilson, Perth. 

GvPsUM.-Large blocks from Dumfries, Brantford, Oneida and Grand River. 
-Geological Survey. 

FRESH-WATER SHELL MARL .-A large specimen from Montreal.-Mr. 
Sheriff Boston, Montreal. 

A specimen from Belleville.-A. Yeomans, Belleville. 
Specimens from Gaspe.-R. W. Kelly, Gaspe. 
Specimens from Vaudreuil.-P. '1'. Delesderniers, Vaudreuil. 

Grinding and Polishing Materials. 

WHETSTONEs.-Sundry specimens from Madoc, Potton, Stanstead, Hatley, 
and Tingwick.-Geological Survey. 

MILLSTONE RocK.-Su:idry specimens from Rouville, Stanstead, Brompton, 
and Seigniory of St. Joseph.-Geological Survey. 

TRIPOLI EAHTH.-A specimen from Montmorency.-Geological Survey. 

Materials applicable to Common and Decorative Construction. 

RooF1Nu SLATEs.-Specimens from Riviere du Loup, Tring.-Geological 
Survey. 

Specimens from Kingsey.-J. Hall, Melbourne. 
Specimens from Frampton.-M. Quigley, Frampton. 

RF.D GRANITE.-Specimens from Bathurst.-Dr. J. Wilson, Perth. 
WHITE GRANITE.-A cut specimen from Stanstead.-J. Munroe, Stan

stead. 
A large cubical split block from Stansteacl.-Geological Survey. 

LillIESTONE.-A cubic dressed block from Quebec.-N. Aubin, Quebec. 
A dressed slab from Bytown.-J. Scott, Bytown. 
Specimens from Thunder Cape, Battle Island Lake Superior ; Ramu, 

Madoc, Portage du Fort, MacNab, Wentworth, Rouville, Phillips
burgh, Montreal &c.-Geological Survey. 

HYDRAULIC LIMESTONE.-Specimens from Brantford, Kingston, Nepean.
Geological Survey. 

SERPENTINE.-A large block from Burgess, and a small polished specimen. 
-Dr. J. Wilson, Perth. 

Large cut and polished slabs from Orfor<l.-Geological Survey. 
MARBLE.-Large cut and polished slabs from Duds well, St. Armand, Pack

enham, Phillipsburgh, St. Dominique, Grenville, Portage du Fort.
Geological Suri•ey. 
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BRICKS, WHITE AND REo.-Specimens from Camden.- Geological Surver;. 

Miscellanrous Materials. 

MINERAL CAOUTCHouc.-A large specimen from Enniskillen.-Geological 
Sur1>ey. 

PEAT.-8pecimens from St. Dominique.-Dr. BouWlier, St. Hyacinthe. 

NoTE.-A map shewing the distribution oftbe Geological formations, of Canada, 
in so far as known, was submitted to the examination of the Jury; but it was not 
deemed expedient to make it a part of the public Canadian contribution as it is 
yet an imperfect document. 

To indicate how this collection as a whole compared with 
those of other countries, it will perhaps be uilicient, instead of 
making any statement of my own in regard to its merits, to 
quote the opinion of the jury of the class comprehending 
mineral products, as expressed in their report by Mr. Dufrenoy, 
Juror for France, Member of the Institute of France, and In
spector General of Mines in that country, who was appointed 
to draw it up. 

" Of all the British Colonies Canada is that whose exhibition is the most 
" interesting and the most complete, am! one may even say that it is 
" superior, so far as the mineral kindom is concerned, to all countries that 
" have forwarded their products to the Exhibition. This arises from the 
" fact that the collection has been made in a systematic manner, and it 
"results that the study of it furnishes the means of appreciating at once 
" the geological structure and mineral resources of Canada." 

The main object of the Exhibition being to display the con
dition of the Industrial Arts throughout the world , the exami
nations that were made with a view to honorary rewards, 
brought into comparison rather the skill and invention sbewn 
in converting the rude materials of nature to use, than the rude 
materials themselves; and although the Jury had before them a 
multitude of the objects of natural history connected with the mi
neral kingdom, a large portion of them of vast size and great in
terest, and others of great beauty and rarity, they considered that 
they would not be justified in adjudging any reward to those 
who exhibited them, unless the specimens had been obtained by 
special research on the part of the exhibiter, or afforded especial 
information and instruction in the science to which they belong.:. 
ed. In consequence of this decision, isolated mineral or geolo
gical specimens, unless they were connected with some dis, 
tinct operation, were excluded from competition. 
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But little industry being yet devoted in Canada to the appli
cation of mineral products, few rewards could be bestowed 
under the operation of this rule, on individual exhibiters, how
ever various and excellent the collection. There \Vere only 
three Canadian exhibiters, connected with mineral manufac
tures, whose products came before the Jmy; to two of these 
prize medals were awarded, and honorable mention was made 
of the third. The two former were the Montreal Mining Com
pany, noticed for their exhibition of tough cake copper, and the 
ores from which it was smelted, and the Hon. J. Ferrier, 
for his wrought iron from the St. Maurice forges, and the bog 
iron ore of which it was · the produce; and the latter the 
Marmora Iron Company, for their cast iron extracted from the 
magnetic oxide. Honorable mention was also made of Dr. 
James Wilson, of Perth, who, in addition to magnetic iron ore 
from South Sherbrooke, exhibited phosphate of lime from Bur
gess, and other minerals from other places, all the results of 
his own researches; and ordinary mention was made of Mr. 
R. Lancaster, of Vaudreuil, and Capt. Morin, of St. Vallier, for 
their bog iron ores; of Messrs. L. M. Cyr, of St. Eu:;tache, E. 
Caron, of St. Anne, Montmorency; G. Duberger, of Murray 
Bay, and R. W. Kelly, of Gaspe, for their iron ochres; and of 
Messrs. Boden and Lebert, of Vaudreuil, {or the white sand
stones they exhibited, which were used by them in the manu
factme of glass. 

The whole collection as illustrative of the geological struc
ture and mineral products of a large area, and as affording in
formation of new sources of supply to those engaged in the ap
plication of such productions to the purposes of life, would 
probably have received a higher award than it obtained; but 
my own name being that most connected with it as a whole, 
while at the same time I had, without solicitation, been honor
ed with an appointment as a juror in the class to which the 
collection belonged, my colleagues were precluded from bestow
ing on it a higl1er mark of distinction than a i;pecial notice in 
the report. 

It appears to me that the mineral collection made as· favor
able an impression on the public at large as upon the Jury, and 
most of the metropolitan daily journals noticed it with appro-
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bat ion ; a detailed description is given of it in the Hand Book to 
the Official Catalogue by Mr. R. Hunt, professor of mechanical 
science in the Government School of i\1ines, and the extent to 
which a knowledge of Canadian products generally has been 
spread, by the personal examination of the vast numbers before 
whose eye they ·were displayed, could not lrnve been attained 
by any other means than the Industrial Exhibition. 

The vast supplies of iron with which the collection gave 
evidence that the Colony is enriched, appeared to arrest the 
attention of all. The British miner accm:tomed to follow into 
the bowels of the earth, beds of ore of six inches to one foot, 
containing between thirty and forty per cent. of this import
ant metal, naturally regarded with surprise huge blocks of it 
from beds of lOO and 200 feet in thickness, and yielding sixty 
to seventy per cent.; the British smelter did not fail to admire 
the masses of ore, but directing his inquiries to the fuel re
quired to extract the metal, and being informed that no mineral 
coal existed in the vicinity of the ore, he did not appear to ap
prehend that any competition would arise to interfere with the 
supply to the Colony of those qualities of iron which are made 
in the United Kingdom from the deposits of the carboniferous 
era. Some of the extensive Sheffield manufacturers of steel, 
who are supplied with the chief part of the iron on which they 
bestow their labor, from Sweden at prices varying, according 
to quality, from £10 to £33 per ton, appeared desirous of as
certaining the cost that would be required to smelt the magne
tic oxide in Canada, and it seemed to them to be a question 
connected with the wages of labor rather than anything else, 
(if tlie requisite skill were once introduced into the country,) 
whether any competition could be established in favor of Ca
nada, seeing th~t the ore and the fuel in the two countries are 
the same. The superiority of Swedish iron for steel is un
questionable; its character for such a purpose stands higher 
than that of any other country ; it is made from the magnetic 
oxide, and hetween the magnetic oxides of Sweden and some 
of other countries chemical analysis, instituted for the express 
purpose of comparison, has, it is said, been unable to detect 
any difference. It might be supposed, therefore, that smelt
ed with charcoal and generally treated in the same manner, 
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there ought to be no essential difference in the quality of the 
iron. Experiment, however, does not prove this to be the case, 
and there may be some delicate difference (possibly the pre· 
sence of rare metals in small quantities,) "\Vhich may yet have 
escaped the investigations of science to account for the results. 
The ores selected for comparative trial may have been the 
produce of geolo3ical formations different from those of 
Sweden1 but it is not likely that this can give the essential 
cause of difference, as even in Sweden the ores of different 
mines in the same geological formation, all yielding good steel 
iron, give differences of quality which are so uniform as to 
produce a regular and constant diffenmce in price. The geolo· 
gical formations yielding the magnetic oxides of Canada and 
those of the United States, when~ they prevail in equal abun
dance, are identical, and it is probable they are both of the same 
formation as that of the Swedish mines. The practical expe
riments on Canadian ores are still so few that nothing can yet 
be proved from them. But in the United States the American 
smelter has been able to compete with the Swedish, only on 
this side of the Atlantic, and that with the assistance of a con· 
siderable protective duty. The duty, however, is not sufficient 
to protect other qualities of iron from the interference of the cheap 
iron of the United Kingdom, made with mineral coal. Some spe
cimens of iron exhibited from the United States were of admir· 
able quality. The Canadian iron ores were examined with great 
care and attention by the agents of Russia; it seemed to strike 
them with wonder that such prodigious sources should be found 
in any country but their own, and the public in general, with
out taking into consideration the question of its present appli
cation to profitable uses, seemed to regard the great beds of 
magne tic oxide as national magazines in which was stored up 
a vast amount of a material indispensable to the comfort and 
progress of mankind, which it is always satisfactory to the 
inhabitants of a country to know is within their reach and 
control, should circumstances arise to render its application 
ec-.pedient or necessary. To metallurgists the good quality of 
the wrought iron of the St. Maurice forges appeared the more 
deserving of attention, as the ore from which it is derived being 
the hydrated peroxide, is usually accompanied by a small 
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amount of phosphorus in the form of phosphate of iron ; it is 
difficult to remove this impurity which in too large a quantity 
renders the metal cold-short. In cast iron, however, its pre
sence in small quantities cannot be called prejudicial, as it serves 
to render the metal very fluid when fused, and thus to give a fine 
surface to the castings and bring out all the details of ornamen
tal patterns in sharp relief, while it does not seem to render the 
casting brittle, or to deteriorate its power of resisting the effect of 
sudden heatingand cooling. Large masses of bog iron ore were 
contributed from four or five important deposits, besides that of 
St. Maurice, but it has not yet been ascertained whether there 
is any essential difference of quality in these, as regards the 
amount of phosphoric acid. The peroxide of Macnab, con tribut
ed by Mr. Sheriff Dickson, of Packenham, was regarded as a very 
beautiful ore, the uniform quality of which would render it one 
of much more easy fusion and management than the magnetic 
oxides, while it would probably produce an iron of excellent 
quality. 

The copper ores of Lakes Superior and Huron were in 
general represented by cabinet specimens, which had been 
collected during the exploration of the shores of those lakes, by 
the officers of the Geological Survey. None of the lodes being 
worked, with the exception of those of the Bruce Mines, it 
was impossible without greai expense to procure, except from 
the Bruce Mines, such large specimens as .would have at
tracted effective attention. The whole, however, formed an 
illustrative collection, and the p;ize medal awarded the Mon
treal Mining Company for its exhibition of copper ores, and 
copper extracted from them, attests the interest with \vhich the 
collection was examined. Of the remaining materials of this 
class of objects,-zinc, lead and nickel ore, with native silver 
and gold-the specimens with the exception of the last, were 
all of cabinet size, and those of them which excited enquiry 
were the sulphuret of nickel from the Wallace Mines, and the 
native silver from Prince's location. The specimens of gold 
from the Chaudiere Mining Company's washings on the Touffe 
des Pins, were not equalled by any in the building, with the 
exception of a mass weighing eighteen pounds, from Cali
fornia, and with other pepites less in size and fewer in , number 
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than those of the Touffe des Pins, from various of those locali- · 
ties which were cited in last year's Report, as affording indi
-cations, were eagerly inspected by the public ; as already 
stated, honorable mention is made of those exhibited by the 
Chaudiere Mining Company. 

Of the second class of minerals the chromic iron was that 
which attracted most attention. The size of the specimens at
teste<l the importance of the beds or veins in the spots from 
which they were taken, and sev<:>ral of the manufactmers of 
the chromates of potash and of lead, made inquiry as to the 
general probabilities of the supply, the cost of mining, and 
carriage to a shipping port. One manufacturer has this season 
sent out an order to procure a quantity of the mineral, an<l has 
been supplied with about five tons of it, previously procured 
with the view of practically introducing the article into 
the English market. Some years ago the value of this mineral 
was £ 12 to £20 per ton, according to the percentage of the oxide 
of chromiun in it, ranging from forty to sixty per cent. The 
value of ii last year was about £6 to £8 per ton, but discoveries 
in the Mediterranean, and subsequent shipments from Smyrna, 
had reduceJ the price, in the beginning of this year, to £4 per 
ton, which may possibly be too low to permit of a profitable 
export of it from Canada. 

In regard to the thir<l class of minerals, I was informed by 
one of the princ;ipal manufacturers of paints in LonJon, that 
the iron ochres from Canada were of the best usual description, 
and equal to those now imported from France. The French 
ochres imported into London in a crude state, and prepared 
there on a large scale, can be sold to a profit at £3 per ton ; 
and the superiority of the English manufacturers over the French 
is such, that the latter preparing the material at home and ex
porting it to London, cannot obtain a profit unless they can 
sell the commodity at £6 per ton. The charges of freight may 
render it difficult to transport the Canadian ochre across the " 
Atlantic to a profit, but the abundance of the material in the 
country should surely render it unnecessary that any should 
be imported into this or the neighboring colonies. In the 
Canadian collection there ·were no less than seven exhibiters 
of ochres from eight different localities, the deposits in most of 
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which are important in quantity. An enterprising American 
who attended the Provincial Exhibition in Montreal in 1850, 
immediately on observing the ochre exhibited by Mr. D. G. 
Labarre, from Pointe du Lac, went down to the spot and pur
chased the lot on which it there occurs; and I understand that 
he has since exported from it several hundrnd barrels of the 
ochre to the United States. 

The lithographic stones from Marmora have been specially 
noticed in the report of the jury, for their homogeneousness and 
apparent good quality, and particularly for a point of scientific 
interest connected with them, which is that they belong to a 
formation of much older date than any lithographic stones 
heretofore discovered. Researches for them have heretofore 
been confined to the rocks of the Oolitic series, while in Canada 
they are found near the base of the Lower Silurian; this dis
covery widens the field in which those who practice lithogra
phy may seek for the stone. 

A considerable number of agates, some of them of large size, 
obtained on Michipicoten and Simpson Islands, and various 
parts of the north shore of Lake Superior, in which places they 
abound, together with several beautiful specimens of perthite 
and peristerite, (different species of feldspar contributed by 
Dr. Wilson,) were placed in the liands of a London lapidary to 
be slit and polished for exhibition, and their addition to the 
collection, as materials applicable to jewellery, served to em
belli:::h its appearance. 

The white quartzose sandstone exhibited by Messrs. Boden 
and Lebert, as the material from which they manufacture 
glass at Vaudreuil, is, as already stated, mentioned by the 
jury in their report. But as indicative that others as well as 
the jury appreciated its good quality, and that the appreciation 
was not of a mere transitory character, I may mention, that 
in the last and present months, a respectable firm in Baltimore 
has been twice instructed by a large manufacturing house in 
England, to make enquiry of me at what cost this sandstone 
can be placed on board of sea-going vessels in this port, for 
the

1
purpose of being transported to the United Kingdom, and 

the firm states at the same time, that if the price suits, several 
large orders would follow. A suitable material for making 

D 
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good glass may thus become an important article of export. 
In the American division of the exhibition, a large sample of 
a remarkably pure white silicious sand for glass making, was 
shewn from some part of the interior. It was so much ad
mired by glass makers, that arrangements were immediately 
made, which, I understand, have originated a trade to England 
in the article. 

Among the refractory materials, were exhibited large slabs 
of soapstone from Potton, and a moderately large sample of plum
bago from Grenville. The plumbago was found to resemble 
that from Ceylon, and from Devonshire, and properly cleaned, 
it would probably be fit for crucibles. The opinion of some 
of the great pencil makers of the Metropolis was obtained in 
regard to its applicability to the purposes of their trade. There 
are points of grit or stony matter partially disseminated 
through the plumbago, similar to the gangue in which it is 
enclosed, but this, I was informed, can be separated by 
washing, and the pure plumbago after being ground very fine, 
solidified by pressure, after the plan of Mr. Brockedon, who 
received a council medal for the blocks of artificially 
solidified plumbago he exhibited. For the best pencils, the 
very blackest plumbago is used; that of Borrowdale in Cumber
land, is nearly as black as mineral coal, and none in the 
world equals it, but the color of the Canadian is grey, and 
though pencils could be made of it, they would be considered 
of inferior quality. The value of Cumberland lead is from 
twenty to thirty shillings per pound. Some of the best foreign 
·samples sell for £20 per ton, while that from Canada would 
not bring more than £3 to £5 per ton. 

All the mineral manures attracted attention, and particularly 
the phosphate of lime from Burgess, exhibited by Dr. Wilson, 
of Perth, the specimens of which were not only considered 
economically, as applicable to agricultural purposes, but ad
mired mineralogically, as affording splendid examples of 
crystallized apatite. The abundance of fresh-water shell 
marls was indicated by supplies from four exhibiters, and 
the great blocks of gypsum, for four of which (one of them 
weighing a quarter of a ton,) from the townships of Dumfries, 
Brantfor<l and Oneida, I was indebted to the kindness of Mr. 
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Gilbert Burrows, are especially mentioned in the jury's report, 
by which it will be perceived that the gypsum is considered 
sufficiently pure for the purposes of statuary plaster. 

Some of the whetstone rock from the Eastern Townships 
was considered of excellent quality, but the collection ·was not 
s ufficiently extensive, nor were the specimens put into such 
a form as to deserve notice in the report of the jury, while 
several large collections from Belgium received only an hon
orable mention. A prize medal was awarded to the collection 
<>f hones and grindstones exhibited in the English division by 
Mr. C. Meinig, proprietor of one of the most important estab
lishments in England, for the preparation of such stones. He 
imports stones from all parts of the world, and in the report of 
the jury, I observe mention made of hones from the banks of 
the Niagara. The name did not attract my attention while 
inspecting the collection, and I have not since been able to as
c ertain whether the ~iagara indicated is that which joins 
Lakes Erie and Ontario. If it be so, I am not acquainted 
with the rock from which the stone has been derived, unless 
it be the grey band, which is used for grindstones in some parts 
-0f the country, but which does not appear to me to be of a 
sufficiently fine quality for any of the stones exhibited by Mr. 
Meinig. The oil-stones of his collection were very numer
'OUS, and of the grindstones there were upwards of 200 differ
ent kinds, varying from the size of two inches to that of two 
feet in diameter, of all degrees of hardness, and adapted to all 
purposes. The collection awakened the attention to the value 
that may belong to rocks fitted for such purposes. The tripoli 
earth from Montmorency, from its infusorial character, excited 
the interest of those practised in observing with the micros
cope. 

None of the rocks of the Eastern Townships, which are fit 
for the purposes of roofing slates, being yet practically worked, 
the samples exhibited from them were necessarily all more or 
less weather-worn specimens from the crop, and merely suffi
cient to shew that such a material existed in the country. 
They certainly presented but a rude appearance, when com
pared with the magnificent display from the Festiniog quarries 
of North \Vales; but this admirable collection, upon the spe-
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cimens of which a great amount of skilful labor had been ex
pended, while it threw into the shade the rude materials from 
Canada, an<l even the collections from extensively worked 
quarries in other countries, afforded a most instructive and 
satisfactory lesson of the variety of useful purposes to which 
so cheap and easily wrought a stone could be devoted. N o1 
only is it applied as a covering for houses, but it is employed 
as walls for cisterns to hold water, slabs of fifteen feet by 
eight feet being sometimes used for the purpose ; in smaller 
dimensions, it is used for wine coolers, dairy dressers, kitchen 
and hall flooring, tables, chimney mantles, and a multitude of 
other purposes where surface is required. In its application 
as tables and chimney pieces, it is capable of receiving a great 
degree of decoration; the tables, after being dressed to the 
smoothest possible surface, arc embellished with gilding or 
with paintings in colors resisting fire, showing landscapes, or 
imitations of stone, and a silicious varnish being applied, the stone 
is subjected to a heat which melts the varnish into an enamel, 
and produces a brilliant result. Chimney pieces in the same 
way are enamelled over the natural color of the stone, or over 
a fancy color given to it. When the color is black, it is diffi
cult to distinguish the slate from a brilliantly polished and 
valuable black marble, while the cost is comparatively small. 
The great number of purposes to which good slate is applica
ble, render the rock of great economic importance, and well 
worthy of research. The experiments, however, that are re
quired to test the material before it can be ascertained beyond 
doubt, that it is of good and fit quality, and particularly to 
reach the stone in a part free from injury by weather, are greater 
than the ordinary expenses of a geological survey would per
mit, and it cannot be said that proper trials have yet been 
made on the slates of Canada. 

In respect to the building stones of the country, I must con
fess my disappointment that a better collection was not for
warded for exhibition. Considering the abundance of excel
lent material the Province affords, fitted for the purposes of con
struction, the great amount of it that has been used in various 
public works, such as canals, bridges, court houses and gaols, 
as well as the erection of churches and private edifices, and 
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the consequent knowledge of the material that must be in the 
possession of proprietors, engineers, contractors and builders ; 
I had expected contributions from many sources in the form of 
dressed blocks, and endeavoured in some instances by solici
tation to procure them, but with the exception of a very hand
some dressed block of limestone of a foot cube, from Mr. 
N. Aubin, of Quebec, a dressed slab of granite from Mr. 
Munroe, of Stanstead, and a smaller one of limestone from Mr. 
J. Scott, M. P. P., of Bytown, I was under the necessity of re
presenting our building stones by such shapeless fragments of 
suitable material as had been collected on the Survey for rock 
specimens. In the English division of the mineral department 
there were some admirable collections of building stones, and 
so important a branch of objects were the buildiug stones con
sidered, that a prize medal was awarded to the best collection, 
and honorable mention was made of several others. Some 
single blocks of cut granite in the best collection weighed no 
less than thirty-one tons, and of this species of rock there were 
many splendid examples from Devonshfre, Aberdeen, and other 
places ; but none of them in respect to the even grain of the 
stone and its general aspect as a material for cons1Tuction, ap
peared to me to equal the granite of the Eastern To\vnships, 
an undressed block of which measuring upwards of a foot cube, 
procured from the vicinity of Stanstead, was much admired. 

Several considerable blocks of limestone and serpentine, fit 
for the purposes of marble, carried across the Atlantic in the 
rough, were sawed and polished in London. They were all 
from the Eastern Townships, and though selected hastily and 
without previous trial of the stone, most of them gave very fair 
results, and one of the scrpentines from Brampton Lake, shew
ing a dark green ground with black spots, was of a peculiarly 
beautiful character. l was informed by the marble manufac
turer, a highly respectable one, who cut the stone, that large 
blocks of such a description would command a ready sale in 
~ he metropolis, and when we consider the great extent to 
which the serpentine ranges through the townships, 135 miles, 
the results of these trials give hopes that much stone of a valu
a ble description may be obtained from that region. 

Before quitting the subjecl of the Indus1rial Exhibition, I 
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am desirous of expressing to your Excellency how much I feet 
myself indebted to Mr. Henry Houghton, the gentleman to 
whom was committed, in the first instance, the general ar
rangements of the Canadian division, for the ready and uni
form attention with which he met all my demands upon his 
time, in regard to what was required in the mineral depart
ment. His judicious distribution of the space allotted to the· 
contribution, and his taste in deciding upon appropriate deco
ration, added greatly to the attraction of the whole collection, 
and the minerals particip>ated in the effect of this upon public 
attention. I have to thank for their kindness also ihose gentle
men who were with myself subsequently joined with Mr. 
Houghton as commissioners; and I am further bound to express 
my obligation to Mr. Alfred Perry, whose :zeal in the perform
ance of the duties assigned to him in the Canadian di vision~ 

was of great advantage to all the Canadian exhibiters. 
Museum of Economic Geology.-The act making provision 

for a Geological Survey of the Province, contemplates as one 
of its objects the establishment of a Provincial Museum for 
the pmpose of illustrating by maps, specimens and descrip
tions, the geological structure of the country, and of affording a 
view of its mineral resources; and the government having 
placed at the disposal of the Survey a building, in \Vhich the ar
rangement of the materials that have up to this time been 
brought together can be commenced, it may be proper to draw 
your Excellency's attention to the subject. Of the utility of 
such a museum for the purposes of instruction, if the arrange
ment of its detail is properly carried out, there can be no doubt; 
and one branch of the subject which it appears to me should 
be especially attended to, is that which relates to economic geo
logy. In ~useums connected with educational institutions, 
minerals are usually exhibited as they are related to one 
another in chemical composition, in crystalline form, or other 
outward mark by which they are distinguished ; such col
lections are useful to enable a learner to acquire a generar 
knowledge of mineralogy. Or they may be arranged in their 
geological relations, shewing how the minerals are grouped in 
the veins or beds which contain them, what species of rocks 
the veins cut, and the attitude of both the v.eins and tbe strata ; 
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and if to this be added the order of sequence in the strata, 
as they are marked by their fossils, the collection would teach 
geology, including the art of discovering useful minerals. But 
another arrangement of which mineral suhstances are capable, 
and which is not found in ordinary educational institutions, re
gards their application to the purposes of life ; it is particularly 
in the exhibition of the useful minerals of the country, and the 
illustration of their applications by examples, that a collection 
connected with a geological survey is of essential ad vantage ; 
and it is while a geological survey is an operation that such a 
collection can be best acquired. 

Including this branch of the subject, the collection of the Sur
vey would show the mineral and mechanical charactp,r of the 
rocks of the Province, their sequence in the order of superposi
tion, the fossils they contain, by which nature has marked them 
as with a brand, rendering them recognizable wherever they are 
met with, the attitude they have beneath the surface, their 
geographical distribution, and with that, the geographical dis
tribution of the useful materials they hold, and then the pur
poses to which these materials can be applied. To illustrate 
these uses properly, would necessarily require a good deal of 
the manipulation of the artizan. It would be necessary to 
saw and polish blocks of marble and other stones, to dress and 
prepare slates, to dress building materials, in short to give to 
each substance the various useful forms, which it is capable of 
receiving. To do this in the most effective manner, it would 
sometimes be requisite to have recourse to artizans at a dis
tance, and the cost attending it being additional to the ordi
nary expenses of a geological survey, would require some aid 
from the government, beyond that devoted to the Survey at 
present, which is chiefly spent in exploration and chemical 
analyses. The building in which the government have at 
present lodged the Survey, is as well calculated for the display 
of these various objects as any one not expressly erected as a 
museum can be expected to be, but some outlay would be re
quired for fittings. It may, however, be a consideration whe
ther a growing country like Canada could not afford to antici
pate what its future importance may require in the nature of 
a nati©nal museum, and at some time not far distant, erect an 
appropriate edifice especially planned for the purpose. 
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In the arrangement of the Provincial collection, the Mu
seum of Practical Geology in London, which is connected 
with the Geological Survey of the United Kingdom, under the 
Commissioners of H er Majesty's Woods and Forests, is an in
stitution of the order which I would recommend for imitation. 
The popularity of this Institution attests the amount of instruc
tion derived from it, and the Industrial Exhibition itself was 
nothing more than a grand and instructive display of the same 
kind, in which the idea was carried beyond minerals, to 
all substances which nature yields, and to all the applications 
of which they are capable,-beyond the materials and indus
trial arts of one country, to those of the whole globe. 

In a new country, just beginning to ascertain its possession 
of useful minerals, one of the most difficult things possible is 
to introduce the skill requisite to make them available. De
scriptions of them, and their applications, may be printed and 
published, but it is not easy to get the descriptions read ; in
deed a vast number of those whose labor might be ava.ilable to 
turn the materials to profit, can read with difficulty or not at 
all; but it requires little tuition to comprehend the objects of 
industrial art when addressed to the eye, and imitative skill is 
more excited by the sight of such objects, than by written de
scriptions even when understood. In a collection of them, 
many persons, to whom the knowledge would in no otherwise 
come, may recognize substances which they have in abundance 
at their own doors, but of \vhich they know not the use. The 
examples which show their uses, may prompt attempts to 
make them available, and the collection thus becoming a 
school of mineral arts, would be a means of exciting nati vc in
dustry. 

I have the honor to be, 
Your Excellency's 

Most obedient servant, 
W. E. LOGAN 
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W. E. LOGAN, ESQ,., PROVINCIA.L GEOLOGIST. 

vVooDSTOCK, 29th January, 1852. 

Sm,-1 have the horror to lay before you the result of my in
vestigations during the summer and autumn of 1851, in con
nection with the Geological Survey of the Province under your 
direction. 

With the exception of a short excursion to the township of 
Enniskillen, in the 'iV estern District, made chiefly for the pur
pose of ascertaining the extent of a deposit of mineral pitch, 
mentioned as occurring in last year's Report, in that township, 
my time has. been almost exclusively employed in examining 
the country lying between the Rivers Ottawa and St. Law
rence, taking the confluence of these rivers as the eastern, and 
a line from Gananoque to Bytown as the western, limit of ex
ploration. 

In the interior of this portion of the country, much difficulty 
is encountered in tracing out the boundaries of the more 
ancient fossiliferous formations, in consequence of the great 
accumulation of loose comparatively recent deposits of clay, 
sand and gravel, which cover them up over very extensive 
areas; and the difficulty is enhanced by the nearly horizontal 
attitude of the more ancient formations themselves, which in 
general prevents them from exhibiting distinct ridges and val
leys, or forming any conspicuous feature in the country ; so 
evenly do these strata lie hidden under the drift, that the in
habitants appear to remain unconscious of their existence, until 
some accidental circumstance, such as sinking for the foun
dation of a house, or digging for a well, reveals it; and where 
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their presence has been determined in such ways, it is often 
no easy matter to get evidence of the nature of the rock by 
specimens, or a correct instructive description. Large portions 
of the territory too are still unoccupied, and dense forests and 
extensive swamps frequently interrupt the progress of the ex
plorer; so that from all these circumstances, points in the line 
of the actual contact of any two formations being but rarely to 
be seen, and the exposures on each side of it often at a consi
derable transverse distance apart, the geographical limits of the 
formations can be only approximatively ascertained. In the 
whole of the area, comprising about 10,000 square miles, it may 
be said that there is only one exception to its general horizon
tality ; this is found in the Mountain of Rigaud, composerl 
of trap, the summit of which is 538 feet above the Riviere a 
la Graise, at its foot, where this stream joins the Lake of Two 
Mountains, while the land for nine m.iles southward from the 
summit maintains a considerable elevation, overlooking the 
level tract beyond, up and across the St. Lavvrence. As illus
trative of this horizontality, you have already stated in the Re
port of your exploration of the Ottawa, that the Petite Nation 
River, which unwaters the chief part of it, taking its rise with
in a mile of the St. Lawrence, and discharging int? the Ottawa, 
has a fall of only ninety feet in ninety miles; and the follow
ing levels taken on the proposed line of the Bytown and Pres
cott Railroad, and kindly furnished me by Thomas Keefer, 
Esq., C. E., will exhibit the same thing in another part. The 
levels are given in feet over the Ottawa at Bytown :-

Rise. Fall. Height. 
Feet. Feet. Feet. 

Lot O, Bytown,. ........... ......................................... ........... 62·24 
Billings', Gloucester, lot 17, Rideau front ............. 58·36 ............ 120·60 
Cumming's, W. Gloucester, lot 17, con.13 ..... .... 124·00 ............ 244·60 
Rossiter's, Osgood, lot 3, con. 5 .................................... 69·60 .. !75·00 
Kemptville, Oxford, lot 27, con. 3 .................... 30,00 ............ 205·00 
Edwardsburgh, lot 27, con. 10, 121 miles from St. 

Lawrence ................................................ 35,00 ............ 240·00 
Edwardsburgh, lot 30, con. 6, on Petite Nation 

River, 8 miles from St. Lawrence ........................... 73·00 .. 167·00 
Petite Nation River, 10 miles from St. Lawrence. 8·00 ............ 175·00 
St. Lawrence, at Prescott .......................................... 57·00 .. 118·00 
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A less important set of levels taken during the season on the 
Riviere de l'lsle, joining the St. Lawrence below Lake St. 
Francis, shewed the bed of this tributary at Dalhousie Mills on 
the ninth lot of the eighth concession of Lancaster, to be fifty-nine 
feet above its mouth at the Coteau Rapids, which woul<l give 
three and a-half feet per mile as the fall in the river, the distance 
being seventeen miles. The mouth of the Riviere de l'Isle is 
fiftee n feet below Lake St. Francis; the bed at Dalhousie Mills, 
therefore, is forty-four feet above the Lake. The highest point 
on the road about a mile and a-half north from the Mills, and 
commanding the country around for a considerable distance, is 
eighty-two feet over the stream, and thus 126 feet over Lake St. 
Francis, the chief rise being immediately near the Lake ; and 
though there are some few distant points of country rather 
higher than this, they probably do not exceed 150 feet above the 
lake. 

This plateau is of a good agricultural character where it is 
cleared, and produces much heavy pine timber in its forests . 
The country which flanks it to the westward is hilly, but not 
mountainous, and the exposures of rock are more numerous 
lh an is satisfactory to farmers ; that on the north is still more 
rugged, while on the south in the United States, there rises a 
mountainous tract with many points several thousand feet in 
elevation; the geological formation on all these sides is the 
same. 

Distribution of the Formations. 

The rocks of the area constitute a trough, of which those that 
underlie the level part are determined by their organic remains, 
to be of the Lower Silurian age, while those composing the 
hilly or mountainous rim are a highly crystalline, unfossili
ferous, Metamorphic series of greater antiquity. 

My examination of the Metamorphic series has been chiefly 
confined to the western limit of the plateau, including the 
shore and islands of the St. Lawrence, between Brockville and 
Gananoque, and the townships north from the river, lying be
tween it and the Rideau Lake. The character of the mass in 
the Thousand Islands, and on the immediate north bank of the 
St. Lawrence, is that of micaceous and hornblendic gneiss, 
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the elementary minerals of which prevail more or less in all 
the layers, and according as some one of such minerals pre
ponderates in a bed, it gives it a micaccous, hornblendic, 
feldspathic, or quartzose character. Such beds are variously 
interstratified with one another, and some occur which are a 
nearly pure quartzite. In some parts there occurs an alternation 
of white and grey quartzite, the former sometimes very pure 
white, and occasionally vitreous, perhaps fit for glass-making, 
as at Block-house Island, an<l the main shore near Brockville. 

When the elementary minerals are much mixed, the beds are 
generally fine grained, and they frequently hold small crystals 
of tourmaline ; but there are large grained masses running with 
the stratification, very feldspathic, sometimes grey and some
times white, the latter consisting almost entirely of large indi vi
duals of white feldspar; but these, notwithstanding their ap
parent conformity with the beds, may in reality be dykes. 
On the north bank of the river, about a mile below the village 
of Gananoque, a fine grained yellowish or cream colored crys
talline magnesian limestone occurs, associated .with white 
quartz and large grained feldspar, the latter in spots and 
patches through the calcareous matrix, which is also dotted with 
small spangles of graphite. 

)? In Escott, on the sixteenth lot of the second concession, in 
flesh colored feldspathic beds, intcrstratifi.cd with more mica
ceous bands, a string of magnetic iron ore was met with, running 
in the trough of a fold, and small granite dykes occurred cutting 
the gneiss transversely; both the dykes and the beds were 
marked by the presence of small crystals of copper pyrites. 

On Charleston Lake, situated in the northern concessions of 
Escott and Lansdowne, the prevailing rock, on the numerous 
islands and on the shores, is whitish or greyish quartzite, asso
ciated with masses of white feldspar rock and white crystalline 
limestone. ) On a point about half-a-mile south-west from 
Charleston village, and on an island half-a-mile beyond, called 
Bluff Island, there is a rock consisting of a mixture of a pale 
green indmated talcose mineral resembling serpentine, and 
grains of crystalline translucent quartz, colored red with oxide 
of iron, which has resulted from the decomposition of portions 
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of the rock itself, or has been infiltrated, and has stained it 
throughout:'~ 

Masses of large grained granite, probably dykes, often hold
ing crystals of black tourmaline, are likewise associated with 
the quartzite, and arc largely displayed near the northern part 
of the bay generally known as Carrying Place Bay by the 
inhabitants of the neighborhood. 

Near Furnace Falls, on the second lot of the eighth concession 
of Lansdowne, there is a considerable display of crystalline lime
stone, holding as usual spangles of graphite and mica, with 
grains of quartz, and the mass is of a decomposing crumbling 
nature. The strike of the beds is north-east and south-west, and 
they are cut by a transverse vein of calc-spar and heavy-spar, 
sometimes the one mineral and sometimes the other prevail
ing; through both are disseminated crystals of galena with 
iron pyrites, and probably copper pyrites, the latter indicated 
by stains of green carbonate of copper, arising from the decom
position of the sulphmet. 

Crystalline limestones are also extensively exhibited in the 
neighborhood of Beverly, township of Bastard, and of New
born', in South Crosby. Their color is usually white, but 
sometimes greyish-white, or white with grey bars or stripes. 
Small scales of graphite are invariably disseminated through the 
rock with serpentine, mica, and iron pyrites ; and in the twenty
seventh lot of the third concession of South Crosby chondro
dite is of frequent occurrence, the disseminated mineral 
alternating with bands containing mica. The texture of 
the limestone is usually coarse, but near Beverly the best beds 
are worked as a marble for common purposes. These are 
greyish-white in color, and are strongly coherent, but they con
tain small spangles of yellow and white mica and graphite; 
nodular masses of vitreous white quartz, surrounded with thin 
layers of brown mica, and both enclosed in foliated green 
pyroxene, are met with in some of the beds. 

On the twenty-fourth lot of the tenth concession of Bastard 
there is an unmistakable bed of conglomerate, interstratified 
between two beds of the highly crystalline limestone, shewing 
the sedimentary origin of the Metamorphic series. The dip 
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of the strata at the spot is N. 55 E. < 30°, and the following 
ascending section demonstrates the character and relation of 
the beds. 

Pure white, highly crystalline, coarse grained limestone with small 
disseminated scales of graphite running in layers, and rounded 

ft. in. 

grains of mica................................................................. 5 0 
An aggregate of colorless translucent q_uartz, containing cleavable 

forms of white feldspar, readily decomposing by the action uf 
the weather into kaolin, with patches of greenish chloritic lime
stone containing brown mica; in some parts the feldspar is re
placed by a soft greenish-white sub-lranslucent unctuous mineral, 
having a somewhat colnmnar structure, and a waxy lustre re
sembling iudurated talc, and there are present occasional scales 
of graphite, and grains of copper pyrites decomposing into the 
blue carbonate............................... .. ................................ 0 4 

A fine grained and more calcareous aggregate of quart;;;, with cleavable 
forms of fe ldspar and calc-spar, and scales of graphite; green 
stains occur in patches...................................................... 0 2 

Coarse conglomerate, of which the matrix is a fine grained quartzose 
sandstone, somewhat calcareous, and still containing white feld
spar, which occurs in the forms of grains and pebbles, associat
ed with well defined large and small pebbles of vitreous, milk-blue, 
translucent and sometimes opalescent quartz. There are peb
bles of fine grained homogeneous greyish sandstone more cal
careous than the matrix ; some similar to these, but nearly white 
and more pulverulent, afford to chemical tests a small quantity 
of phosphate of lime, and others of yellowish-grey sandston e 
are finely but distinctly laminated , the laminre being shewn by 
intervening bands of a white color; one of the laminated pebbles 
is characterised by a layer of coarser pebbles in one of the di
v1S1ons. The sandstone pebbles are flat, and lie on their flat 
1<ides in the gimeral plane of the stratification. Mica is dissemi
nated in considerable abundance, and there are a few scales of 
graphite................. .... ................... ... .............................. 1 6 

Fine grained calcareous sandstone............................................. 0 2 
Fine grained, very hard, crystalline, arenaceous bluish-grey limestone, 

weathering reddish, with a few scales <>f graphite.................. 0 4 
Pure white, highly crystalline, coarse grained limestone with scales 

of graphite in some abundance, and rounded grains of mica, be
sides small grains of amber colored chondrodite running in 
layers.............. . ............................................................. 6 0 

13 6 
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A portion of the Metamorphic formation is seen near the 
eastern extremity of the trough, in the seigniory of Rigaud, 
flanking the Rigaud Mountain on the south. The mountain 
itself, as observed in your Report on the Ottawa, is a trap, the 
character of which varies considerably in different parts. The 
north-west side, directly over the village of Rigaud, was found 
to consist of an aggregation of pinkish or flesh-colored feld
spar and smoky quartz, sometimes holding grains of magnetic 
iron. At the summit, on the north-west end, the rock is por
phyry, having a dark bluish-grey syenitic base with grains of 
magnetic iron disseminated through it, and holding greyish or 
yellowish-white crystals of feldspar. Another kind occurs on 
the south side of the mountain, where it is a reddish or yel
lowish-white feldspar, with disseminated crystals of brilliant 
black hornblende, and grains of transparent quartz, the 
exterior surface of the rock weathering very white. At the 
eastern end of the mountain, the rock is composed of large 
sized individuals of reddish and greenish-white feldspar, 
stained red with infiltrated peroxide of iron, and among them 
are disseminated grains of translucent quartz, and occasional 
strings and bunches of specular iron ; the rock is cut by 
small veins of compact brown jasper. 

On the south side of the mountain, on the twelfth lot of the 
Cote Guillaume, there are gneissoid beds consisting of an ag
gregation of flesh colored grains of feldspar, and in lesser 
quantity of small grains of translucent white quartz and black 
hornblende, with the addition of small grains of magnetic iron. 
These beds are interstratified with others of a different charac
ter; one set is composed of small cleavable forms of black 
hornblende with grains of translucent yellowish-white feldspar 
weathering opaque white, and crystals of brown mica. Another 
consists of greyish-green cleavablc pyroxene, with individuals 
of greenish feldspar weathering white, and largely dissemi
nated grains of magnetic iron ; and a third consists of trans
lucent albite, with black hornblende and magnetic iron ore dis
seminated, alternating with micaceous layers. All these beds 
are intersected by transverse dykes, some of which are of fine 
grained greyish-black trap, probably a greenstone, with dis
seminated grains of calc-spar, while others are porphyritic, 
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having a fine grained blackish-green base, with individuals of 
greenish-white translucent feldspar. Flesh colorcd feldspathic 
veins likewise intersect the bedding, and titaniferous iron 
occurs in patches in some of these dykes, as well as in some of 
the beds. The run of the gneissoid ridge is nearly N. E. and 
S. W., and the beds shew a dip to the south. 

The Lower Silurian group of rocks, underlying the more 
level parts of the district, are agreeably to the nomenclature of 
New York, and in ascending order as follows. 

Potsdam sandstone. 
Calciferous sandrock. 
Chazy limestone. 
Birdseye, Black River and Trenton limestones. 
Utica slate. 

Potsdam sandslone.-Towards the western end of the trough 
which the group forms, this rock, resting unconformably on the 
previously described Metamorphic series, is traceable by a 
multitude of exposures running in a meandering course from 
Brockville to the vicinity of Perth, the bays and promontories 
of its geographical distribution being occasioned partly by in
equalities in the surface of its gneissoid base, and partly by 
very gentle undulations in itself; on the eastern side lt can 
be followed from the Cascades, by Vaudreuil to Rigaud. 

The cliffs below Brockville expose a sequence of seventy
five to eighty feet thick, consisting of the sandstone, with inter
stratified calcareous bands at the top, and a coarse silicious 
conglomerate at the base; and about two and a-half miles 
above the town, an outlying patch of the formation comes in 
on the river bank, and occupying it for seven miles up, oc
casionally shews the silicious conglomerate in unconformable 
contact with the Metamorphic series below. Many of the 
upper and finer beds of these exposures exhibit focoids on their 
surfaces, and a number of small cylindrical holes, recognised 
as the Scolithus linearis of Hall; fragments of shells also oc
cur in some of the interstratified calcareous layers, but they 
were invariably found to be too obscure to be identified. 

At Charleston Lake there is an extensive development of 
the formation on the north shore, and outliers occur on many 
of the numerous islands which stud the lake. On one of these 



islands already mentioned as a mile south-west of Charleston 
Village, and commonly called Bluff Island, the following des
cending section occurs : 

Ft. In. 
Sandstone, blood-red at tbe top and chocolate colored at the 

bottom, with nodules or concretions of quartz, weathering 
brown on the upper surface... ........ ..... .... ...... .. . . ......... ... 4 0 

Thin bedded white, red, and chocolate colored sandstone... ...... 4 0 
Red and greyish or white sandstone in alternating stripes .. .... .. 4 3 
Dark brown snndstone of a pink or reddish hue, and occasion-

ally striped with decided red........................................ 5 7 
lled and dark brown sandstone ...... ......... ......... ... ........ . .. ... .. 5 0 
Blood-red coarse sandstone with concretionary nodules....... ... 2 0 
Dark brown, red and yellow banded coarse grained sandstone, 

dividing into thin layers .............................................. 11 O 
Red and yellow sandstone in alternating stripes, divided into thin 

layers...... .... ........... ..... . ............... .......... .. ..... .. .... .. ... 7 3 
Red and yellow striped and mottled sandstone of a coarse grain, 

not well exposed ........ ~ . ............. .. .... ... ........................ 11 O 
Coarse red sandstone wi th quartz pebbles scattered through it... 2 6 
Co~rse dark yellow sandstone striped and mottled with red ; the 

upper part is red, and holds large pebbles of quartz scat-
tered through it......................................................... 3 6 

A conglomerate bed, with a matrix of dark brown or yellowish 
coarse si licious sandstone, sometimes tinged with pink, and 
holding pebbles chiefly of quartz, in irregular layers; the 
largest pebble or rather boukler is one foot in diameter...... 8 O 

Coarse dark brown sandstone or fine COl)glomerate, with pebbles 
chiefly of white quartz............................................... 2 11 

Reel talco-quartzose rock of the ?lfetamorpbic series ..... ......... . 
71 0 

The infiltrating iron oxide, which has stained the red talco
quartzose rock at the base of the section, seems to have im
parted its color to the overlying mass, and on some parts of 
the lake, the color of all the lower beds, both sandstones and 
conglomerates, is deep blood-red, which gives place gradually 
in the ascending strata, to white with red stripes and spots, 
and then to white alone. On the eleventh lot of the eleventh 
concession of Lansdowne, at the head of one of the northern 
bays of the lake, there is a section of about forty feet thick, con
sisting of white sandstone, with shaly and slightly calcareous 
layers at the top, and conglomerate below, which is seen in 
contact with the Metamorphic rocks, but, (in consequence of 

E 
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the uneven surface of these,) at a higher level than the highest 
beds of the previous section, and it is probable that these 
white beds are additional strata ; the two together would thus 
give a total thickness of at least 110 feet. Fucoids, Scolithus 
l-inearis and Lingula antiqua, are found associated together in 
abundance in the upper slaty calcareous part, though sometimes 
rather obscure. 

There is likewise a large display of sandstones and conglo
merates in the township of Bastard near Beverly, where the 
red color prevails near the contact with the crystalline rocks . 
One exposure occurs on the line dividing the twenty-fourth and 
twenty-fifth lots, in the tenth concession of the township, near 
the town line of Lansdowne, where there is a cliff of sandstone 
of from twenty to thirty feet high. The rock lies in massive beds, 
occasionally measuring four feet and upwards in thickness; 
1hey are all ferruginous, and passing upwards from a yellow 
or light brown into a deep red color, they present small 
seams and patches of specular iron. On the ninth lot of 
the twelfth concession of Lansdowne also, the same rocks 
contain streaks and patches of specular iron, a short dis
tance from their junction with the crystalline limestone. North 
from Beverly, on the twenty-second lot of the ninth concess ion 
of Bastard, white sandstone beds, which must be higher than the 
preceding, contain fucoids, Scolithus linearis, and in a full 
state of preservation and great abundance, Lingula anti.qua, 
with another and rarer species much less tapering to the be:?..k. 
They occur also in a cliff near N ewboro', a short distance from 
the town line between North and South Crosby. 

In the townships of Elmsley and Montague, sandstones were 
observed encircling a dome of Metamorphic rock, which rises 
on the twenty-eighth lot of the seventh concession of Montague; 
and portions of the formation, holding Scolithus linearis and 
fuco:ids,come to the surface on the crown of an anticlinalform, on 
the twenty-fourth lot of the fourth concession of West Glouces
ter ; the anticlinat appears to run parallel with the Ottawa, and 
again bringing to the surface an exposure of white sandstone, 
on the thirteenth lot of the eighth concession of East Hawkes
bury, makes for the trap mountain of Rigaud and its accom
panying Metamorphic rocks. In following the sandstones of 
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the Potsdam formation from the Cascades to Rigaud, they were 
found to assume a reddish tinge, on- the road in the vicinity of 
Pointe du Grand Detroit, and to hold frequent small decom
posing grains of reddish feldspar; patches of conglomerate occur 
in some of the beds, the pebbles of which are chiefly of vitreous 
quartz. In a position supposed to be geologically superior to 
these, about twenty-five acres above the Pointe du Grand De
troit, fine grained white quarlzose sandstones were met with in 
beds of from six inches to two feet thick. Some surfaces dis
played ripple-mark, and on one, trails and footprints of a 
species of animal exist, similar to the tracks occurring at 
Beauharnois, in the same description of beds. The largest of the 
tracks measures eight and a-half inches across, and the trail is 
visible for four feet, and gradually becomes obliterated at each 
end. On the same surface, twenty yards farther up the stream, 
three additional tracks of the same sort were observed, each one 
traversing the other two; two of these measured four inches 
across, and the third four and a-half inches; the last is dis
tinct for three feet in length, and the other two, one foot eight 
inches, and one foot three inches respectively. The groove in 
the middle between the footprints on each side, so freque ntly 
seen at Beauharnois, occurs only in one of the smaller trails. 

Calciferous sandrock. Resting on the san dstonc just described, 
and frequently capping the cliffs composed of it, are a set of 
calcareous sandstones and impure arenaceous limestones, 
which follow its meandering outcrop. The calcareo-arenaceous 
bP.ds hold geodes and patches of white and smoke-brown calc
spar, sometimes of gypsum, and display convoluted shells of the 
genera Raphistoma, Maclurea and Euomphalus, and less fre
quently spiral ones of the genus Murchisonia, with fucoids, all 
of these organic remains being often very obscurely weathered 
out. Ascending the St. Lawrence, the first intimation of the 
presence of this formation, connected with th~ western part of 
the trough, occurs in the vicinity of the village of Johnstown and 
on some of the islands opposite. At Ba!Jle Windmill, a little 
over a mile below Prescott, the following descending section 
was measured :-

Pale grey arenaceous impure limestone, weRthering bright yellow, 
and rapidly disintegrating on exposell surfaces ; the bed is 

Ft. In. 



68 

filled with concentric concretionary balls, the concentric layers 
of which are frequently interlined with white calo-spar ........... . 

Grey less impure limestone .................................................... . 
Grey arenaceous limtistone, with many geodes of calc-spar, and 

cracks lined with the same mineral.. .................................. . 
Drab colored calcareous sandstone, with a large quantity of calc-spar 

in geodes ................ ... .................................................... . 
Compact pale grey, yellow weathering arenaceous limestone, rapidly 

disintegrating on the surfaces ............................................ . 
Compact pale grey a1 enaceous limestone with geodes of calc-spar; 

a thin division of greenish-brown shale lies between it and the 
previous bed ...... . ..... ............. ..................... .... ................ . 

Dark blue arenaceous limestone .....................•......................... 
Brownish calcareo-arenaceous sbale ......................................... . 
Dark blue arenaceous limestone, with small geodes of ealc-spar ..... . 
Dark blue arenaceous limestone of a crystalline strncture, sometimes 

tinged with red, and separated into beds by thin layers of a very 
dark blue shale ......... ..... . ....... . ...... ...... . ..... ..................... . 

Brownish-grey rather coarrn textured limestone, with obscure con-
voluted shells .................................................................• 

Dark blue arenaceous limestone with occasional large concentric 
balls .. .... ...................................•......................... . .. ...... .. 

Arenaceous limestone .......•......•.........•....•...•......•••................. 

1 2 
0 5 

0 7 

1 5 

0 8 

0 10 
0 8 
0 3 
0 6 

I 2 

4 6 

2 0 
3 6 

17 8 

The dip of the measures here is nearly east, at an angle of two 
to three degrees ; ascending the river, lower beds are alternate
ly concealed and exposed, but there are probably several gen
tle undulations in the strata, ancl the following descending 
section, as measured a short distance above Maitland, is sup
p·osed to begin about where the former ends. 

Dark blue arenaceous limestone with geodes of calc-spar; there are 
exposed on the surfaces of the beds, fucoids and many convoluted 
shells .... .. .. ...... . ..••.... ...... .......... . ..•.................•.....•....... .. 

Dark brownish-grey silicious limestone in irregular layers ............. . 
Dark bluish grey arenaceous limestone ...................................... . 
Grey quartzose sandstone, weathering brown .............................. . 
Dark grey calcareous sandstone ............................................... . 
Concealed .......................•.........................•.........................• 
Bluish-grey slightly arenaceous limestone ..•.......................•...••... 
Pale grey or drab colored sandstone in thin beds ...•..•................... 
Concealed .. ...•... ............ .................................•.•............... .... 
Pale grey arenaceous limestone with great quantities of focoids on the 

upper surfaces .. ............ .... .............................................. . 

Ft. In. 

5 ()' 

2 6 
3 0 
2 0 
2 6 
6 0 
0 6 
3 0 
6 0 

3 0 
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White sarnlstone, calcareous on the upper part............................. 4 0 
White sandstone, with soft brown-stained vertical st reaks probably 

Scolithus linearis... ..... ... ..... .. .. .... .. . .. . .. . .. . ... .. . ... .. . . .. .. .. . . .. . 5 0 
Concealed ............................................................................ 10 0 
Brownish-grey c<1lcareous sandstone. .... . ............... ........ .......... ... 2 0 
White quartzose sandstone, with some thir. interstratifieJ calcareous 

bands... ....... .. ............ ... . .................................... 5 0 

59 6 

This section, it is evident, is at the base of the formation, 
where it begins to form a pasaage to the sandstones beneath, 
and exposm'es of this part are very frequent along the whole 
line of the sandstone outcrop. Tovvards the interior, however, 
where the Calciferous sandrock formation approaches the over
lying more calcareous series, the investing drift of the country 
permits fewer opportunities of observation. E xposures were 
met with at Spencer's Mills on the South Petite Nation, at 
Grant's Mills lower down, and on the first lot of the seventh con
cession of Edwardsburgh; in Oxford on the twenty-sixth lot of 
the tenth concession, and the thirtieth lot of the eighth conces
sion, not far from a denuded mass of quartz rock, belonging to 
the Potsdam sandstone or the Metamorphic series beneath; 
again near Kcmptville, on the twenty-fourth and thirtieth lots of 
the third and fourth concessions, and in South Gower on the 
tenth lot of the ninth concession. In Yonge the rock occurs on 
the eleventh lot of the eighth and of the ninth concessions, at 
Loyedu Lake, in the rear of the township, and in Kitley, 
near the village of Kitley Corner. On the Rideau Canal, it 
is seen at Smith's Falls, in a cliif of thirty feet, and at Kilmar
nock, Merrickville and Nicholson's Rapids. In the south part 
of the township of Gloucester, it forms a cliff of thirty to forty 
feet, running from the fourth concession to the town line on the 
sixth, a distance of ten miles, and the Potsdam sandstone 
coming out at the base of the cliff, forms an anticlinal arch, 
which has been already alluded to. In the supposed continu
.ation of this anticlinal in East Hawkesbury, it appears on the 
thirteenth lot of the seventh concession, where it constitutes a 
well marked ridge for several miles across Lochiel. 

Very few bed;; belonging to the formation yield good lime i 
such, however, do occur in some parts, as at Brockville and 
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Merrickville ; the lime produced from them is dark colored, but 
is effective in giving strength to the mortar made from it. 
Stone for building purposes is abundant in the formal ion ; many 
of its beds yield a tough, solid and strong material, but it turns 
yellow under the influence of the weather. Some of the 
locks on the Rideau Canal afford good examples. 

Chazy, Birdseye, Black River and Trenton limestones.-On 
Sheik's Island, opposite Mille Roches, in the higher part of the 
township of Cornwall, there occurs a grey limestone almost en
tirely composed of multitudes of a species of bivalve shell (Atrypa 
plena of Hall), and there are present with it a few examples of 
an unfigured species of Cythere. The rock rests upon greenish 
shale, abounding with fucoids, and it constitutes the base of the 
Chazy limestone formation, which succeeds the formation pre
viously mentioned. On the twenty-fourth lot of the fourth conces
sion of Cornwall, about a mile and a-half or two miles north 
of Mille Roches, a quany is opened in massive beds of black 
limestone highly charged with iron pyrites; the fossils of the 
rock are chiefly a large Orthoceras, of which the eh am hers hold 
indurated bituminous matter, Streptoplasma crassa, Schizocrinus 
n¥dosus, Leptena alternata, L. sericea and Orlhis testudina
ria, shewing the rock to belong to the Trenton limestone, of 
which it is probably near the base. In the apparent strike of 
these beds, on the sixth lot of the fourth concession of the same 
township, in a quarry where the stone has been extensively 
worked for the construction of the canal Jocks, the same des
cription of black massive beds occurs; and its fossils arc Col
umnaria alveolata holding an indurated bituminous matter in 
the cells, with fragments of Stictopora acuta,, Shizocrinus n~do- () 
sus and lsotelus gigas, as well as the genera Chmtites, Lepterra, 
Atrypa, Miirchisonia and Cythere; orthocera1ites also occur, 
and one of the forms appears to be Orinoceras tenuijilum ; 
some of these species characterise the Birdseye and others the 
Trenton limestone. Farther on in the strike, on the twenty-se
cond lot of the second concession of Charlottenburgh, black and 
dark grey beds shew Leptena sericea, L. deltoidea, Orthis tes
tudinaria, Schizocrinus ~dosus, with Pleurotomaria, Cyr
tolites '! and Orthoceras. Turning more northward, and pro
ceeding to the thirtieth lot of the seventh concession of Lan-
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caster, on the River Baudette, black beds probably of the Birds
eye or Black River limestone, give Pleurotomaria, Murchisonia, 
Lituiles, Isotelus, and Cylhere; and across the strat ification to 
the westward, on the eighth lot of the seventh concession of 
Charlottenburgh, Leptena sericea, L. alternata, and Orthis testu
dinaria occur in grey and black Trenton beds. Farther north
cast on the River de l'lsle , which at it:> mouth and for some dis
tance up, runs on the Calciferous sandrock, containing convolut
ed shells, are large angular blocks of grey limestone filled with 
Atrypa plena. This is on the seventh Jot of the eighth conces
sion of Lancaster, and about a mile below Dalhousie Mills, and 
the blocks probably mark the vicinity of the Chazy formation. 
Following the ri vcr up transversely to the stratification, a t and 
near Alexandria on the eleventh lot of the first, and thirty
fourth and thirty-eighth lots of the second concession of Lochiel, 
and farther up on the Garry, on the fourth and sixth lots of the 
second concession of Kenyon, good fossilliferous Trenton lime
stone is exposed with characteristic remains. From Dalhousie 
Mills, the base of the Chazy sweeps round to the thirty-third 
lot of the seventh concession of Lochiel, where it holds Alrypa 
plena and exhibits small black nodules with a large per cent
agc of phosphate of lime. North from this, about two miles, on 
the thirty-second lot of the seventh concession of Lochiel, the 
direction being at 1·ight angles to the stratification, there is an 
exposure of Trenton limestone, in which in addition to most of 
the characteristic species mentioned, a Lingula occurs as large 
as the largest quadrata figured, and like it in shape, but w ith
out the radiating stria:: , and also Conularia gracilis ; in the 
space between these two last spots, the Calciferous sandrock 
occupies the crown of the anticlinal arch which was before 
mentioned in. connexion with that formation. In the ninth 
concession of Lochiel the strata strike for McDonnel's Mills, 
on the eighteenth lot of the seventh concession of East Hawkes
bury, on the Riviere a la Graisse, where good massive beds of 
Trenton limestone again occur, within half a mile south of 
which, the same anticlinal as before, brings up the Potsdam 
sandstone. 

Proceeding in a westerly direction from Cornwall, the 
C hazy limestone was not anywhere observed, and its position 
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must be taken as occupying the belt of country that lies be
tween the exposures of the Calciferous sandrock on the one 
hand, and those of the Birdseye, Black River and Trenton 
limestones on the other. Black limestones belonging to the 
last of these formations, crop out on the twenty-sixth lot of the 
fifth concession of Osnabruck, and shew Leptena sericea, 
L. alternata, L . filitexta, Orthis testudinaria, Lingula elon
gata, L. like quadrota, but without the radiating strim, a large 
bivalve like .Avicula elliptica, and Chcetites lycoperdon. Si
milar beds extend nearly across Winchester on the Petite Na
tion River, and quarries in them are opened in several places 
near Armstrong's mills on that stream. On the eleventh lot 
of the second concession, they hold Cythere, and from the 
twentieth lot of the second concession, black limestones char
acterised by Trenton fossils occur at intervals to Crysler's 
Mills in Finch, the whole of which township appears to be 
underlaid by such strata. At Crysler's Mills on the twelfth 
lot of the tenth concession of the township, a section shews 
alternations of grey or bluish and black limestones, dipping 
N. 50 E. at an inclination of a little over forty feet in a mile. 
Lumps of iron pyrites occur ~n the rocks, and the strata are 
intersected by a set of parallel small veins of calc-spar, run
ning N. W. and S. E. At the ,High ,Falls on the seventeenth 
lot of the sixth concession of Cambridge, the rock is a bluish
grey bituminous and nodular limestone, divided into beds by 
thin partings of bituminous shale. The dip of the beds 
below the mill-dam, where the rivcI runs on the face of one 
of them for 300 yards, is N. 7. E. inclining at an angle of 
about ninety feet in a mile, and the fossils they contain are 
Leptena sericea, L. alternata, Orthis testudina:-ia, 0. lynx, 0. 
subquadrata ? Slreptoplasma crassa, and the genera Belle
rophon, Murchisonia and OrthQceras. 

Thin bituminous leaves not only part the beds, but irregularly 
penetrate the rock, and ln this position, probably replacing 
fucoids, they give the rock its nodular character. To the 
westward of tbe High ,Falls1 at Cooke's Mills on the ,Castor, in 
the eighth lot of the ninth concession of Russell, w hie h would be 
in the strike of the strata, there is an escarpment of about five 
feet, consisting of dark b~ue limestone alternating with black or 
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very dark blue shale. Several of the shale beds are very fossi
liferous, the shells in most abundance being Leptena sericea, 
Orthis testudinaria and 0. pectinella. On the south bank 
of the Castor, in the next concession to the west, thick 
beds of dark blue limestone dip N. 30 "\V. <20°, and farther 
west at Lonck's Mills, on the eleventh lot of the fourth conces
sion, the dip which on the south side of the stream is S. 43 W. 
at an inclination varying from sixty to five degrees in the dis
tance of a hundred yards, on the north side is N. 30 W. <17?; 
and while the north bank i:5 occupied by thick bluish beds of 
granular limestone, the section on the south is as follows, in 
descending order:~ 

Black shale supplied with onp species of coral in great abundance; 
the upper part holds large concentric concretionary spherical 
nodules of a fine-grained black limestone, passing in some parts 

.Ft. In. 

into a bed of black limestone eight inches thick..................... 3 6 
Dark blue or black limestone holding Cythere in abundance, some of 

them of a quarter of an inch long........................................ 1 10 
A strong heel of black bituminous limestone, somewhat nodular in 

structure .. . .. . .. . .. . ... ... .. . .. . ... .. . ... ... ... .. . .. . .. . .. . .. . .. . .. . ... .. . .. . .. . 3 0 
Black shale ...... ..... .. . .. . .. ... ... . ... .. ... . . .. .. . .. . .. . ... .. . .. ... . .. . .. . ... .. . ... 0 4 
Dark blue limestone, with imperfect divisions of black shale.......... 1 6 
Dark bluish-grey black weathering limestone, with divisions of cal-

careous shale holding imperfect fossils .. . .. . .. . ...... .. . . ........ ...... 2 4 

12 6 

The black or dark blue limestones traced thus far, were 
found where quarries existed, and wherever they had been tried, 
to yield good material for building, as well as admirable for 
lime, and the blacker the stone in general the whiter the lime. 
In many place !", by carnfull y selecting blocks free from calcareous 
spar, which frequently invests cracks, and fills the organic re
mains, and avoiding pieces charged with iron pyrites, hand
some blocks for the purpose of marble may be procured. 

The Trenton limestone and its associated rocks are exten
sively developed on the banks of the Ottawa near Bytown, 
where the whole group comes in, and must attain a thickness 
of pretty nearly 400 feet; but the irregularities occasioned by 
a succession of dislocations by whi,ch .the strata are sev_eral 
time.s partially repeated, disabled me _from a~certaining cor-
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rectly the exact amount, to determine which will require 
some additional examination. On the Barrack Hill there was 
measured an uninterrupted succession of beds, in all making 
187 feet of thickness, and on the west side of a fault running 
S. 78 E., which occurs about 500 yards above the Barrack cliff, 
throwing down the strata on the south-west side about seventy 
feet, the beds continue to accumulate (deducting this amount,) 
at a pretty regular rate for nearly a mile, and a con.siderable dis
tance beyond the Grande Chaudiere Fall. The measures ex
posed in the Barrack Hill are for the most part more or less 
bituminous, and very fossiliferous; the upper portions which 
crown, the cliff in the immediate vicinity of Bytown, are of a 
nodular structure, having the beds usually parted by black 
bituminous :;:hale. The lower part of the section consists of 
strong bands highly charged with black chert, and underlaid by 
beds crowded with stems of encrinites, many of which are of 
large size, and in a good state of preservation. The rocks 
above the fault at the Barrack Hill cliff, consist of grey, yellow
weathel:ring bituminous limestone containing numernus fossils, 
especially corals and spiral univalves; these being usually re
placed by dolomite spar, which is less soluble than pure 
carbonate of lime, weather in relief on the exposed sur
faces, and becoming brown from the presence of a small quan
tity of pernxidised iron, are strongly contrasted in color with 
the matrix in which they lie. 

The Barrack Hill section after a small dislocation, seen a 
little below the mouth of the canal, parallel to the previously 
mentioned one, apparently producing a downthrow on the north
east side , is continued in the cliff which forms the bank down 
to, and for some distance beyond, the mouth of the Rideau 
River. At the Rideau Falls the strata are in descending 
order:-

Ft. 
Nodular limestone.......... ............................................... 35 
Thin bedded limestone, parted by bituminous shales..... .. . .. . .. . 16 

51 

Utica slate.-About half a mile up the Rideau River the 
black bituminous shales of this formation, holding Tr'iart'1.us 2-
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Beckii and other fossils characterising it, are found resting on 
the nodular limestone above mentioned, and with these nodular 
beds, were traced to the eastward as far as the twelfth lot of 
the second concession of East Gloucester, keeping a course 
nearly parallel with the bank of the Ottawa, and dipping very 
gently in a direction from it. Ascending the Rideau, between 
four and five miles higher than the half-mile previously men
tioned, these black shales, after repeatP.<l exposures in the inter
v::tl, shew a last one a little above Billings' Bridge on the seven
teenth lot of the Rideau Front, while the first succeeding lime
stones appear nearly a mile above, on the twentieth lot ; 
and a couple of miles further up, in the first and second lots of 
the second concession of West Gloucester, they constitute an 
escarpment of a hundred feet; at the lower of these calcareous 
exposures, the dip which isN. N. E. increases from eighteen up 
to forty-five degrees in inclination in a transverse distance of 200 
yards, and the beds are probably in the vicinity of an upthrow 
dislocation, or a violent twist which will limit the shales on their 
southern side; the dip at the upper calcareous exposure is N. 
45 E. > 5°, and the ridge formed by the limestones it disclo
ses, rnnning south-eastward, crosses the Prescott Road between 
the tenth and fifteenth lots of the fourth concession of West 
Gloncester. On the flat land in front of the north-eastern slope 
of the ridge, a well, sunk by Mr. W alkely on the .first lot of 
the third concession of the township, penetrated through fifteen 
feet of the black shale, and the foot of the ridge in its continua
tion westward, may be taken as the south limit of this trough 
of Utica slates. Between the highest and lowest ex
hibitions of it on the Rideau, the outcrop runs round the 
western extremity of the trough, but the rim it presents, is broken 
by the two dislocations which have been mentioned, and the 
effect of a third one, of which the course is about S. 55 E. 
throwing the measures down about a hundred feet on the south
west side, is seen on the southern edge of Dow's Swamp at 
St. Louis Dam, bringing the shale on the south abruptly against 
the limestone on the north. 

How far this trough of black shales extends to the eastward, 
the season did not give me time to ascertain, but from informa
tion derived from various authorities and particularly from Mr. 
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Slater, C. E., the northern outcrop, running nearly parallel 
with the Ottawa, and crossing Cumberland, must reach far into 
Clarence, underlying the fiat swampy tract of country, well 
known to occupy these townships a few miles south of the 
river. 

Drift.-Thc superficial deposits which spread over the area be
tween the Ottawa and St. Lawrence, and generally conceal the 
older formations, consist of clay, gravel, and sand; the first great
ly prevailing on the eastern side, the last, in the western and 
higher portions of country, especially towards the shores of the 
St. Lawrence. They were observed on this river as high as 
Dickenson's Landing, where a brownish or drab colored calca
reous clay is overlaid by a coarser clay, holding various pebbles 
and boulders, derived chiefly from the Calciferous sandrock, 
mingled with many which have been carried from the crystal
line members of the Metamorphic series ; and they compose, 
in a great measure, the banks of the river down to the Cas
cades. They occupy much of the south bank of the Ottawa, 
and are exhibited on all the tributary streams in the seigniories 
of Vaudreuil, Soulanges, and Rigaud, as also on the south 
Petite Nation and its tributaries. On the Riviere a la Graisse, 
in Rigaud, (which probably owes its name to the greasy 
character of the material through which it flows), there are 
extensive exposures of clay, the lower portions of which are 
of a blue or greyish color, exceedingly fine in texture, calca
reous, but apparently free from limestone pebbles or other 
coarse materials. The blue clay is surmounted by clay of a 
brownish color, in which a red band is interstratified of from 
eighteen to twenty-four inches; both of these likewise are 
calcareous and fine textured. Sections of clay are exhibited 
far up the Graisse in Hawkesbury and Lochiel, as also on 
the Rivieres de !'Isle and Baudettc, which maintaining a 
character very similar in all respects to that displayed in 
Rigaud, suggest the probability that the whole belong to 
one set of deposits. No fossils we;re met wi.th in these 
clays ; but clays occur higher on the Otti;i.wa, in the vicinity 
of Bytown, at the mouth of the Gatineau on the nm:th, and 
of Green's Creek on the south side, which in addition to 
marin.e shells, of the species Saxicava TUfJOSa, yield in the 
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latter named locality two species of fish, the Mallotus villosus 
or common capeling, and Cyclopterus lumpus or lump-sucker, 
both of which are still inhabitants of northern seas; the cape
ling still frequents the Gulf of St. Lawrence in great numbers, 
and the lump-sucker, the northern coasts of Scotland and 
America. Their fossil representatives are al \vays enclosed in 
nodules of indurated clay of reniform shapes, an<l they appear 
to occupy a bed nearly on a level with the water of the Ottawa, 
about 118 feet above the tide level of Lake St. Peter; the 
i:;amc sort of nodules frequently enclose fragments of wood, 
leaves of trees, and portions of marine plants ; among the last 
is one of the species of littoral algm still found near the 
coasts of arctic seas. 

Whether these fossiliferous clays are equivalent to the un
fossiliferous clays lower down the river, requires a greater 
number of facts to determine than are at present in my pos
session; but though these marine remains were absent from 
the clays that came under observation, they were by no means 
so from deposits which overlaid them. 

The greatest accumulation of sand t!rnt came under my 
notice was in the townships of Edwardsburgh, Augusta, and 
the southern part of Oxford, where it occupied the whole of 
the higher portions of country, frequently being drifted up into 
dunes of considerable elevation. It is usually of a light yel
low color, principally of silicious grains, with a small amount 
of fine particles of limestone, evidently for the most part the 
ruins of the Potsdam and Calciferous sandstones. Near 
Dickenson's Landing, above the Long Sault Rapid, sand of 
this quality was found resting on the clay. 

Besides the stratified deposits of clay and sand, there is a 
deposit of clay drift, holding pebbles and boulders sometimes 
angular, but generally rounded, shewing no decided lines of 
stratification, but irregularly associated with isolated beds of 
gravel and sand, among which great quantities of marine 
shells of comparatively recent origin arc frequently found. 
One of the localities where this was particularly observed, was 
on the Prescott Road, about a mile and a-half from Kemptville, 
which would be about the eleventh lot of the fifth concession 
of South Gower. In this spot a vast accumulation of sea shells-, 
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consisting almost entirely of one species, Tellina grmnlandica, 
overlaid a two feet bed of limestone gravel, the latter resting 
on gravel of a still coarser quality, and of more angular frag
ments, and irregularly mixed up ·with sand and clay. The 
angular fragments of this bed consisted of impure limestone hold
ing calc-spar and fossils of the Calciferous formation, aud the 
rounded pebbles and boulders (which were in a smaller quan
tity,) of gneiss, some of the boulders being from six to ten inches 
in diameter. The height of this locality might be about thirty 
to forty feet over the Rideau Canal, at Kcmptville, or about 250 
feet over Lake St. Peter. Another locality was about the 
twentieth lot between the fifth and sixth concessions of Win
chester, near Armstrong's Mills. Here the shells, which \Vere 
much broken, were associated with sand mixed with loam, and 
appeared t.o be chiefly Saxicava rugosa. The height may be 
about thirty to forty feet over the Petite Nation, at Armstrong's 
Mills, and is estimated at about 300 feet above Lake St. Peter. 
In Kenyon, Saxicava ru.gosa and Tellina grcenlandica, were 
met with on the seventh lot of the second concession in the 
bed of the Garry River, mixed with fine sand, and no boulders 
were observed near the spot, the height of 'which is estimated 
at 130 to 140 feet over Lake St. Francis, or about 270 feet over 
Lake St. Peter. Saxicava rugosa was met with also on the 
road between the fifth and sixth concession; of the township, on 
the nineteenth and the twenty-first lots. They were associated 
with sand derived from the gneiss, mixed with scales of a green
ish shale, probably from the base of the Chazy limestone: large 
boulders of gneiss, mica-schist and hornblende rock were scat
tered over the fields, and the height of the locality may be 330 
to 340 feet over Lake St. Peter. Two localities occurred in 
Lochiel, one of them on the fifteenth lot of the first concession, 
within a mile of Dalhousie Mills, \vherc Saxicava rugosa \Vas 
mixed with sand, and the height was ascertained by ad
measurement to be 126 feet over Lake St. Francis, or 264 over 
Lake St. Peter; the other on the fifth lot of the same conces
sion, where the same Saxicava was mingled with sand im
mediately under the vegetable mould; many boulders or frag
ments of sandstone and limestone lie on the surface of the sur
rounding country, and the height of the spot is about 280 to 
290 feet over Lake St. Peter. 



79 

On Rigaud Mountain there is a set of plains, paved with an 
accumulation of well rounded boulders, which begin on the 
north side, about 200 feet over the level of the Rivihe a la 
Graisse at its junction with the Lake of Two Mountains, or 262 
feet over Lake St. Peter, and extend over a large area, filling 
up hollows betwee n elevated summits of trap; these plains 
rise gradually to the south, until they reach their maximum 
elevation of about 280 feet over the Grais~c, beyond which they 
slope gently off to 1hc south, and the boulders are found scat
tered over a large portion of the seigniory of Rigaud. By far 
the greater portion of the boulders arc the ruins of the trap of 
the mountain, but there is likewise a small proportion of 
sandstone. On the northern side near the summit, these rolled 
stones are arranged in parallel ridges, separated from one another 
by distances varying from twenty to thirty paces, their direc
tion being N. 40 to 57 W., and S. 40 to 57 E. The size of the 
boulders is seldom less than three inches, or more that eighteen 
inches in diameter, and the depth of the hollows between the 
ridges is from four to six feet. Curiosity has induced some 
persons to remove many of these round stones, for the purpose, 
it is supposed, of ascertaining the depth of the accumulation, 
and they have gone down about seven or eight feet, without 
reaching the solid rock. It is worthy of remark, that while the 
greater part of the upper portions of the mountain and a large 
extent of the country south from it, were found thickly strewed 
over with boulders of its own debris, there were scarce ly any 
of that character seen on the northern flank or on the flats be
tween the mountain and the Ottawa River; on these the erratic 
blocks, consisted chiefly of large angular masses of sandstone, 
apparently of the Potsclam formation, and rounded fragments 
of the Metamorphic group. 

ECONOMIC MATERIALS. 

The substances under this head, occurring in the district under 
description, to which I have to draw your attention, are ores of 
iron, lead and copper, iron ochre, sulphate of barytes, sand
stone and sand for glass-making, shell marl, materials for or
namental and common building purposes, and mineral pitch. 

Magnetic Iron Ore.-This ore of iron was found very ge-
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nerally disseminated in small quantities through the rocks of 
the Metamorphic series, and so far as my observation went, it 
thus appeared more particularly to characterise the beds of 
gneiss rather than those of limestone, though I am aware that 
in those parts of the province in which large workable masses 
of it exist in this formation, they frequently are bounded on 
one and sometimes on both sides, by limestone. No masses of 
it, however, of a workable character came within the rnnge of 
any examination, with the exception of a very remarkable one 
on tl~ twenty-sixth lot of the sixth concession of South Cros
b -, where on an island in Mud Lake, not far from Newborn' 
on the Rideau Canal, and near the crystalline limestone of 
the vicinity, a mass of considerable purity running north-east 
and south-west, and apparently coinciding with the strati.fica-. 
tion, has a breadth of about seventy yards. Understanding that 
you have yourself visited the locality, it is scarcely necei::sary 
for me to state, that the great supply of ore that might be here 
obtained, the proximity of wood in abundance for fuel, and the 
existence of water power al no great distance, combined with 
the advantage of a navigable canal, the water of which is in 
contact with the ore, render the locality well worthy of atten
tion, to such as are disposed to attempt the smelting of iron ore 
in the Province. 

Magnetic iron ore exists on the seventh lot of the second 
concession of Escott on the property of Mr. W. Way. The 
rock at the spot is gneiss, the beds of which are composed 
chiefly of reddish colored feldspar with small grains of trans
lucent white quartz, and an occasional interstratified layer of 
mica schist. The general strike of the beds is north-east 
and south-west, and they dip at a high angle to the north-west, 
but shew various _complicated twists, and are traversed 
by numerous small veins composed of flesh colored feldspar 
and white quartz. The ore with small specks of copper pyrites, 
occurs both in the beds and in the veins, and the largest 
mass is clasped in one of the folds of the strata and runs in its 
axis. In this position it lies in reticulating strings, and the 
whole quantity exposed, occupies a length of about fifty yards, 
by a maximum breadth of six to seven inches. A small mining 
trial has been made at the spot by a company of gentlemen 
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from Brockville, but although the ore is of high percentage, J 
and excellent quality, it does not appear to me that the quantity 
is sufficient to promise a remunerative return. 

Specular Iron Ore.-The specular oxide of iron, which has 
been mentioned in connection with the sandstones and con
glomerates of the Potsdam formation, requires a further notice 
in relation to its economic bearing. The cliff of ferruginous 
sandstone, which occurs on the twenty-fifth ·1ot of the tenth 
concession of Bastard, displaying a vertical height of about 
thirty feet, brown in the lower and deep red in the upper part, ., 
owes its color to the presence of peroxide of iron, which is 
mingled with the silicious grains, apparent1y cementing them 
together, and sometimes becoming pulverulent, staining the 
fingers with a red shining powder. In a three feet bed, which 
occurs within about three feet of the top, the oxide passes into 
the form of strongly coherent scaly red iron ore, in which thin 
seams and spangles of crystalline specular iron ore occur. 
The parts so marked run in layers in the bed, and alternate 
with layers of the sandstone of a yellow and less ferruginous 
character. The concentration of the ore is greatest towards 
the middle of the bed, where nodules and patches of pure 
red hematite, running with the stratification, occur at intervals 
of a few inches, the thickness they display not exceeding a 
couple of inches. About forty years since an attemp.t was 
made to mine the ore for the supply of a furnace erected at 
Furnace Falls, but the quantity in the locality worked was not 
sufficient to give a profitable result. The Potsdam formation 
is similarly characterised on the twenty-third lot of the same 
concession of the township, and also on the ninth concession of 
Lansdowne, and the ferruginous deposit would thus seem to 
extend over a considerable area; and although no evidence was 
observed of the fact, it i:nay be the case that in some part of the 
distribution, the quantity of ore may increase to a productive 
amount. In the State of New York, an iron ore of this des
cription, occurring under similar circumstances in ihe same for
mation, has beeh made economically available, and. in those 
parts of the district under consideration, in which a deep red \ 
color characterizes the formation, it merits attention. --1 

Bog Iron Ore.-This species of ore was observed in the 
F 
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Seigniory of Vaudreuil, on the sixteenth and seventeenth 
west lots of Cote St. Charles, the property of Mr. R. Lancas
ter. This locality has been mentioned by yourself, in the Re
port of 1845-G, but the thickne~s of four feet there given to the 
ore, was doubled in the small brook in which a section of it was 
exhibited to me, as it there measures fully eight feet. It has 
been struck in various places around the spot immediately 
under the soil, over an area of three acres, and it probably ex
tends much farther. An analysis by Mr. Hunt, shewed the 
presence of some amount of phosphoric acid in the ore, which, 
when in excess, is considered by manufacturers to render 
the metal cold-short. The bog ore used at the St. Maurice 
forges near Three Rivers, is however known to produce an iron 
of excellent quality. An analytic comparison between the 
ores of the two localities yet remains to be made. 

Bog iron ore is known on the sixteenth east lot of Cote St. 
Charles, (possibly an extension of the same bed, us before men
tioned,) and in the centre of the Seigniory on the west side of 
Cote St. Louis. 

Having been informed of the existence of a bed of the ore 
in the neighbourhood of Cote St. Guillaume, in Rigaud Seig
niory, search was made for it, but the only indications ob
served were small loose fragments strewed over the ground, 
on the south side of the road on the twelfth, thirteenth and 
fourteenth lots. 

A bed of bog ore was observed on the twenty-first lot of the 
seventh concession of Bastard, not far from Beverly. It was 
found to be about two feet thick in one spot ; on one side it 
was limited by an escarpment of rock, but its extent in other 
directions I wa~ unable to ascertain. 

Lead Ore.-A well defined vein of calc-spar and heavy 
spar, intersecting coarse disintegrating crystalline limestone of 
the Metamorphic series of roeks, occurs on the second lot of the 
eighth concession of Lansdowne. The vein runs nearly due 
N. W. and S. E., with an average width of about two feet for 
a quarter of a mile. Galena is disseminated irregularly 
through the vein in crystals, which are for the most part small, 
and similar crystals are not uncommon in the limestone on 
either side. Some years ago, this vein was uncovered, and 



~ tew l'rlal shafts sunk upon itJ with the expectation tha't 1~ 
might prove a profitable lode of lead ore, but the quantity 
found appears to have been too small to give an.y encourage· 
rnent, and the work was abandoned. 

Copper Ote.-Having been givea to under-stand that a good 
veia of copper pyrites had been some years ago discovered at 
Beverly in Bastard, and that a trial .shaft ha:d been sunk upon 
it, a visit was paid to the locality with a view to ira examina• 
'lion. The localit.y i.s on the twenty-fourth lot -0f the tenth con· 
-cessiun of Bastard, where the interstratifica'tion of a bed of sand-
to"M and conglomerate in the limestone ~f the Metamorphic 
eries occurs, as alreacy described. The dip of the ~trata, as 

before stated, is N . 55 E.<30°, and the.y are intersected by a 
vein of calc-spar of between two and th.ree iaches wide, with 

everal stiittl smaller veins 'Of a similar kind, close b,y. A shaft of 
·about twenty feet had been sunk on this, and two others from 

even to eight feet; but neither in that ;part -0f the vein which 
was on the ext-er<ior surface, nor in that cut in the shaft, were 
more than small disseminated crystals of copper p.yrites, coated 
with green carbonate, observed. It is said, however, that a 
-string or vein of ore of an inch 0r two in diameter was followed 
down the shaft, -and this seems at :the oottem to have turned 
;aside into a thin vein or sheet of cak-spar, which separated 
from the main one, aad ran in between two of the strata. No 
indications of this remained in the shafts, in which ·there <lid 
not appear an amount of ore sufficien.t to justify-the ex,pectation 
'Of a favorable Tesult. It is pr-0bable that the ·trial J1ad been 
induced by the previous discovery, on Gananoque Lake near 
t he locality, of some loose masses of very fine and rich eopper 
pyrites, of coasiderabl-e size. One of these procured at Beverly 
for tlke Provincial Collection, weighs.severailpoonds. From what 
place these l~ose pieces had been drifted, it is at present impos
-sible to s~ ; the.y are identical in ·color, millian<;y and general 
eharacte:r with the produce of the -shaft; not :a 1patticle of the 
gangue is attached lo the specimen pr0cured, but lt is very 
evident from the impi:essions or moulds left 'On those parts of 
\ he minernl which were in juxtaposi:tioR with the gangue, that 
it was calc-spar :;i.nd heavy spar; it is not improbable that the 
ource of the loose masses is not far removed from the position. 



1n whiah tf1ey were found, and that they occur in some cafo'!!~ 
eo-barytic vein cutting the Metamorphic limestone . 

Iron Ochre.-Thi mineral paint was met with in V audreuil1 

on the lot belonging to Mr. Lancaster, which holds the eight
feet bed of bog iron ore ; the deposit lies on the top of the 
ore, and is about a foot thick. The colm is an ochre-red, and 
a material might be obtained, by simply washing the deposit,. 
and freeing it from roots pf plants and such like impurities;.. 
that would quite equal any of the imported· paints of this de
scription. 

Phosphate of Iron.-'-This mineral which is used as a pig
ment, is· of a blue colrn:, and is sometimes found in the vicinity 
of bog iron ore; it is so on Mr. Lancaster's lot,, where it exist 
at the edge 0f the ore deposit, apparently underlying it, in a· 
bed, the thickness of which it was not easy to ascertain, 
as it was covered by water; it does not, however, appear to be 
considerable. 

Sulphate of Barytes.-Of this mineral, which is used for the 
manufacture of permanent white and Dutch white, the latte11 
consisting of a certain mixture of it with white lead, has been 
mentioned under the- name of heavy spar, as constituting, in 
conjunction with calc-spar, a vein holding specks- of galem~ 

on the twenty-fourth lot of the tenth concession of Bastard. 
The vein was traceable for a quarter of a mile ; no part of it 
was free from sulphate ofbarytes, and in one place, where a shaft 
had been sunl~ eight to ten feet in search of lead ore, eighteen 
feet of the lode, in addition to ten feet more, occupied by the 
shaft, with a breadth of two feet and a quarter, consisted1 to the 
full depth of the shaft, of highly crystalline, almost colorless 
sulphate of barytes, of which the vein in this part would yield 
about ten tons to a fathom forward by a fathom vertical. The . 
value of the crude material is said to be eight to ten dollars· 
per ton to the manufacturer, and the manufactured article 
thirty dollars per ton. 

Stone and Sand for Glass-making.-Being aware that good 
pure white sandstone, fit for the purpose of glass-making, existed 
in the Potsdam formation in Vaudreuil, and other parti of the 
eastern extremity of the district which has engaged my atten
tion, a similar quality of stone was searched for in the western ; 



ut i n this part, as ·has already been-stated, a large portion 'Of the 
formation is strongly impregnated with iron, and though the 
heds thus characterised are surmounted by others which are of 
·a genera{ pure white color, these are almost invariably pene
:trated with what has been called the Scolithus linearis, sup
posed to be the remains of a plant. WheFe the roek is weathered, 
.these are hollow cylindTical tubes piercing the stone vertically 
-for some distanc:e, and they are .always lined with a brown 
'color, which is diffused a little way into the stone. Where the 
-cylinders are not weathered, they are filled with sand rather 
more calcareous than that -around them, and -there is still a 
light discoloration in the part corresponding to what becomes 

the interior of the tube. The brown discoloration arises from 
t he presence of iron, and the remains are so abundant that they 
would probably ·render the white beds unfit for glass-making. 

In the subjacent Metamorphic series, however, some of the 
beds of quartzite, that have been mentioned in ithe geological 
.division of d1e Report, furnish .a material that appears to me 
well worthy of being submitted to an effectual test, with a view 
,of ascertaining its qualities for that purpose ; alil example of it 
occurs on Blockhouse Island opposite t o Brockville, and on the 
main land at the west e nd of the town, where the rock is a white 
dose grained translucent semi-vitreous quartz. It is exceedingly 
h ard, and would be expensive to quarry, and .there are a few 
s mall yellow specks in it, owing their color probably t o oxide 
o f iron, but it would require a chemical analysis, for which 
there has yet been no opportunity, to determine the quantity. 
There would be no deficiency in the supply of the material, 

hould it prove suitable. 
A fine white silicious sand was met with <9n Rabbit Island, 

near the south-east shore of the main body of Charleston Lake, 
which, while I was on the spot, was supposed f11om i ts general 
:aspect to be sufficiently free from impurities to fit it for glass
making ; but on closer examination afterwards, smaU red and 
hlack grains were perceived disseminated tluough it, .and to 
-chemical tests it yielded more iron than the best materia:l for 
glass-making should contain. This sand is probably derived 
:from the disintegration of the white beds of the Potsdam forma
aionb and it occurs in great abundance in the v.arious b~ys and. 
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:inlets of tli.e Jake. The red bed of the Potsdam and the mag
netic iron of the Metamorphic series, may be the source of 
the impurities. 

Feldspar. - Understanding from you,, that some economic: 
process hais been discovered for the separation of the potash 
in feldspar, and that rocks of pure feldspar, sufficiently 
:rich in potash,, have in consequence assumed a commercial 
value, I woukl suggest an analysis of some o:f those lalige feld
spar masses which have been mentioned as running with th 
stratification of the gneiss near Brockville ; should the percent
age be found sufficient, these masses are very conveniently 
situated for working, and a large supply of the rock might b 
vbtained . . 

Fresli-water She!C Mai-l.-0£ this mineral manUTe, de
posits were met with in three localities-. One of them is the 
thirteenth lot 0£ the eighth concession of Yonge, where the 
marl occurs in a swamp, which, when visited by me,, was al
most all under wa:ter ; the deposit, however, was struck with ai 

pole and penetrated' to- the depth of six o:r seven feet, and l wa~ 

informed by Mr .. Landon, 0£ Farmersville, that in some parts. 
its depth had been ascertained' to be· fourteen to :fifteen feet, 
and that the area the marl was known to.occupy, was between. 
twenty and twenty-five acres. Another locality is in another 
lake in Elmsley, where the material is exposed in the bays on 
the south side, giving a thickness whe1e penetrated wilh a pole 
"f from tln:ee to- four feet ; the marl extends in.to the fake, but 
was not seen above its level. The third locality was on Mr. 
:Delesderniers' farm, near Point Cavagnol, in Vaucheuil Seig
niory, and here the marl)> of a yellowish aolor, extends oveI' 
about twenty acres, with a thickness varying from a foot t 
eighteen: inches. Mr. Delesderniers, acquainted ~ith i:ts valu 
as a manure, use~ it largely and: beneficially on· his farm. 

Marble.-White limestones of the metamorphic series o 
@f rocks were occasionally seen of a quality capable of taking. 
a polish, but they were invariably too coarsely; crystalline to be
suited to the· more elegant purposes to which marble is. devo
ted. They moreover frequently inclose various minerals, such.i 
as serpentine, mica, quartz, pyroxene; tremoiite, chond'rodite-,, 
and. graphite, which. materially. injure the appearance of. the-
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stone, after it has received the smoothest surface which can be 
given to it. Near Beverly this limestone is quarried and ap
plied to some of the purposes of marble, being cut and polish
ed for tablets, tombstones, and the like. On the north side of 
Charleston Lake, similar limestones were observed, portions of 
which might equally be applied to the same purposes. 

Limestone which appears to be of a sufficiently fine tex
ture to admit of a good polish, is occasionally found in various 
parts among the fossiliferous rocks. The quarries opened for 
building in the black beds of the fourth concession of Corn
wall are of this quality, and stones of the same color and as 
fine a grain were seen in the eleventh lot of 1he seventh con
cession of Charlottenburgh, the twenty-ninth and thirty-fourth 
lots of the seventh concession of Lancaster, the seventeenth 
lot of the second concession of Winchester, and at Crysler's 
Mills, on the Petite Nation River in Finch. For ornamental 
purposes, the material from the black limestone beds would re
quire to be very carefully selected, as it frequently happens 
that the fossils, especially the orthoceratites and corals, are re
placed by calc-spar, which would injure the homogenousness 
of the surface, and parts of the beds are often highly charged 
with iron pyrites, which would render the stone useless. 

Building Stone.-The stone used for building purposes 
at Brockville and Prescott, is taken from the beds of the Calci
ferous sandroek formation, which at the former place is ex
tensively quarried on the second lot of the first concession of 
Elizabethtown, the property of Mr. Perry, and on some of the 
adjoining lots. The beds here selected as giving the most 
durable stone, and the handsomest when faced, are those 
which contain the largest amount of calcareous material, 
and they are worked in courses that are one foot to fifteen 
inches thick. At Prescott there is abundance of good material 
of much the same character, between Battle Windmill, about 
two miles below the town, and the upper windmill, about two 
miles above ; the stone at present used is quarried at the 
lower windmill. The beds of the Calciferous sandrock forma
tion have been extensively used in the construction of some of 
the locks of the Rideau Canal, and these in general afford good 
examples of the stone. It is a strong tough sutficiently durable 
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material, grey when first wrought, but soon turning yel
lowi8h under the influence of the weather. 

The black limestones which rnn throngh the township of 
Cornwall, afford an excellent building material. The quarries 
opened on the fifth and sixth lots of the fourth concession of 
the township, expose an average thickness of about seven feet 
in two compact beds of three and a-half to four feet each, and 
it was from these quarries that the stone was procured for the 
construction of the locks of the Cornwall Canal, which afford 
a good example of its quality. Near Mille Roches, on the 
twenty-fourth lot of the fourth concession of the township, a 
quarry has recently been opened, which exposes a band of 
black limestone, averaging upwards of four feet in thickness; 
the general quality of the stone is very similar to that in the 
previous quarries, but in some parts of the bed it is deteriorated 
by the presence of iron pyrites. Another quarry of black lime
stone is opened on the eleventh lot of the sixth concession of 
Charlottenburgh, from which a handsome stone is procured 
from a bed of about fifteen inches thick. It has been used in 
the construction of the Roman Catholic Church of St. Raphael, 
in that part of the township ; and beds producing a similar 
quality may be obtained in those parts of Lancaster, Winches
ter and Finch, which have already been mentioned for black 
marble. Such beds are quarried on the seventeenth lot of the 
second concession of the second named of these townships, 
where the rock has been sunk through for eight feet; the bed 
that is used for building purposes is two feet thick. 

In this last mentioned quarry, a grey bed overlies the black 
one used, and it is stripped off for the purpose of exposing the 
black one. The grey bed does not seem to be used for build
ing, but in the strike of the rocks of this part of the township, 
there are good grey beds for building in Lochiel and Kenyon, 
on the de l'I le and Garry, near Alexandria. A quarry has 
been opened in this part by Colonel Fraser, on the fourth lot 
-0f the second concession of Kenyon, which gives a good solid 
grey stone of about two feet thick, with another not quite so 
good of one foot. These grey beds appear to belong to the 
Trenton formation, and probably a high part of it, as the black 
beds seem to have a considerable thickness beneath them; but 
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there is another set of grey beds beneath the black ; these be
long to the Chazy division of the calcareous group; they have 
yielded good stone at Caughnawaga, at St. Genevieve .and 
other places on the Island of Montreal, and there is every pro
bability, though I was not so fortunate as to meet with them of 
good quality in place in the district examined, that they will 
be found in it. The large loose blocks mentioned as met 
with on the River de l'Isle, upwards of a mile and a-half below 
Dalhousie Mills, belong to this desirable part of the Chazy for
mation, and loose blocks of a similar character were found on 
the fifth lot of the second concession of Cornwall, both locali
ties being near the position in which the Chazy limestone 
might be expected. The rocks in place on Sheik's Island are 
probably rather too near the base of the formation to yield the 
best building stone, which in this part is probably covered by 
the waters of the St. Lawrence or the drift on the left bank, but 
how deep it is impossible to say. 

Bituminous Shale.-Although no analyses have yet been 
made of any of the bituminous shales which have been met 
with in the progress of the Survey, and it is therefore uncertain 
whether the amount of bitumen that would result from any of 
them could be turned to profitable account, I yet consider it 
proper that they should not be passed by without mention 
among the economic materials, as attempts have within a few 
years been made in England on a practical scale, to distill bitu
minous products from rocks of such a character. The shales 
of the Utica slate formation, are usually very bituminous, and 
in some parts of the province, as on the Great Manitoulin 
Island, so much so as to give small springs of petroleum; and 
though no indications of such springs were observed in the 
black shales of the neighborhood of Bytown, these shales 
were always of a deep black color, and constantly yielded a 
strong bituminous odor ; such was the character of the fifteen 
feet of shale sunk through in the well on Mr. W alkley's farm, 
already mentioned as occurring on the first lot of the third con
cession of West Gloucester, with the exception of a foot or 
eighteen inches at the top, which weathered of a rusty brown, 
and seemed more gritty than the part below. A precisely simi-
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lar character obtains in a section of from ten to seventeen feet 
on the seventeenth lot Rideau front, where an excavation has 
been made for the foundation of a mill building, on a small 
brook which falls into the Rideau above Billings' Bridge. 
The shales that crop out on the bank of the Rideau between 
Billings' Bridge and the Falls at the mouth, are likewise jet 
black and bituminous, but in some specimens of these submit
ted to Mr. Hunt, the deep black color appears to indicate the 
presence more particularly of carbonaceous matter, than any 
very large amount of bitumen. 

Mineral Caoutchouc.-The black shales of the Hamilton 
group, in the Western Peninsula, are in general probably more 
bituminous than those of the Utica slate. Several places in 
their distribution are characterised by bituminous springs, and 
a visit was made in the early part of the season to a bed of 
nearly pure bitumen, of which the existence has been noticed 
in previous Reports, including that of last year, in which the 
range of the Hamilton group in the Western Peninsula is 
given. This bed of bitumen, which in some parts has the con
sistency of mineral caoutchouc, occurs on the sixteenth lot of 
the second concession of Enniskillen in the county of Kent, but 
its extent does not appear to be so great as we were at first led 
to understand. It does not seem to exceed half an acre, ex
tending five chains in a north-east direction, with a breadth of 
rather less than half a chain. By different trial holes which 
have been sunk through the deposit, it would appear to have 
a thickness of two feet over about twenty feet square, towards 
the south-west end, from which it gradually thins towards the 
edge in all directions, varying in some parts along a low ridge 
which it forms, from a foot to four inches. The bitumen is un
derlaid by a very white clay, which I was informed had been 
bored through in one part for thirty feet. The upper portion 
of the clay was observed to be more or less penetrated with 
petroleum, and small black globules of the same were seen scat
tered through the mass for a depth of four or five feet. Bitumi
nous oil was observed to rise to the surface of the water on the 
Black Creek, a branch of Bear Creek, in two places on the. 
seventeenth lot of the third concession of Enniskillen, and I 
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was informed that it had been observed at other parts further 
down the stream, but to what amount the material might be 
daily collected at any of the places, I am quite unable to say ; 
a freshet prevailed in the river at the time of my visit, the cur
rent of which swept away the oil as fast as it rose. 

I have the honor to be, 

Sir, 

Your most obedient servant, 

A. MURRAY. 





R.b~POR'I' 

OF 

T. S. HUNT, ESQ., CHEMIST AND MINERALOGIST TO TH'IC 
PROVINCIAL GEOLOGICAL SURVEY, 

-~DDRESSED TO 

W. E. LOGAN, ESQ., PR~VINCIAL GEOLOGIST. 

LABORATORY OF THE PROVINCIAL SuRVEYr 

MoNTREAL, lst May, 1852. 

Srn,-During the summer of last year, I was for a great 
portion of the time engaged with Mr. Murray in his explora.:
tions between the St. Lawrence and Ottawa Rivers. I how
ever found time to make some examinations upon the Riche
lieu, in the vicinity of Quebec at St. Nicolas, in the county of 
Kamouraska, and in some other localities. The results of these 
observations, and of the examinations of soils, rocks, and mine
ral waters collected on these excursions, I propose to present as 
far as yet completed, in this Report, in connection with some 
other results of my labors in the laboratory dming the past 
winter. 

In the first place I beg leave to call your attention to the 
peculiar nature of the metamorphosed shales of the Hudson 
River Group, which with their associated sandstones, are ex
posed upon the south shore of the St. Lawrence, near the vil
lage of St. Nicolas. You had drawn my attention to the fact, 
that an intrusion of trappean rock in this vicinity had produced 
an alteration in the texture of the shales, and in some instances 
converted them into a substance resembling serpentine. As 
the results of our researche!'I in the Eastern Townships had 
demonstrated that the serpentines of that metamorphic region, 
really belong to the series of Lower Silurian rocks, called the 
Hudson River Group, and as the exposure of shales and 



sandstones at St. Nicholas is but a prolongation of these sal"il~ 
rocks, it was to be hoped that a careful chemical examination 
of the altered shales in the vicinity of the intrusive rock, and a 
'Comparison between them and thP. unchanged shales near them, 
would throw some light upon the difficult questions of the 
natnre of these changes, and the origin of serpentines. 

Reserving to yourself the more particular geological descrip• 
t ion of these rocks, I will only mention, that between beds of 
greenish sandstone of from one to three fe5t in thickness, are 
interstratified greenish or bluish and reddish shales, generally 
in thin layers. Their colors seem dependent upon local 
causes, and connected probably with the different states of 
oxydation of the iron which they contain. The green color 
is sometimes observed in small oblong rounded patches in the 
red slates, and where in a mass of the latter, a thin layer of 
from half an inch to an inch of calcareous material occurs, it is 
bordered on each side by a layer of green slate, sometimes no 
more than a quarter of an inch in thickness. In a section near 
Point Levi, the green color was seen following down a rift or 
joint in the red slates, across the stratification, and spreading 
irregularly on either side. Such modes of occurrence suggest a 
local deoxydation of the red slates, by imbedded or infiltrating 
organic matters. 

In the immediate vicinity of the intruded rock, it is observed 
that thin layers of schist are converted into a soft greenish 
translucent matter resembling serpentine., which sometimes 
is an inch in thickness. The adjoining sandstones seem to 
have undergone a similar change, or at least, to be covered 
with a film of the greenish translucent mineral, and often ex• 
hibit a concretionary or mammillated structure upon their sur~ 
faces. In one instance, the thickening of a ~tratum of shale, 
forms a mass of several inches in diameter, which is earthy and 
opaque within, but upon the surface contiguous to the over~ 

lying rock, assumes the translucent serpentine-like character 
already alluded to, and in a continuation of the layer, where it 
becomes thinner, the transformation is complete. In the ina 
terstratified sandstones, which sometimes assume a cohglomerate 
charaoter, cavities are seen filled with a similar mineral, and 
fragments of bright red and much indurated shale, were found 
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at the foot of the hill, having fallen from the cliff above, which 
contained in their fissures the same soft green mineral. 

The careful analysis of this substance has shown that it ie 
entirely distinct from serpentine, and not a magnesian mineral; 
it is essentially a hydrous silicate of alumina, protoxyd of iron 
and potash, with small portions of soda, lime and magnesia. 
It is also distinguished from serpentine by a lesser hardness 
and a greater specific gravity, the hardness of serpentine being 
from 3 · to 4 ·, while that of the new substance is 2 · 5, rarely 3 · ; 
the specific gravity of serpentine is always below 2·6, and gene· 
rally 2·5, while the mineral from St. Nicolas has a specific 
gravity of 2·7. To distinguish it, I shall provisionally adopt 
the name of parophite, to express its similarity to ophite or 
serpentine. Some results of the analysis of it, and of the ac· 
companying schists are subjoined. 

No. 1.-Parophile in schistose fragments; texture granular 
and exceedingly fragile, especially when moistened; color 
pale greenish-white, streak white; lustre waxy, shining, sub· 
translucent; when cut with a knife, the surface is smooth and 
greenish-blue, resembling an indurated talc; the powder is 
impalpable and unctuous; hardness not more than 2·5; specific 
gravity 2·705. When ignited, it loses water and becomes 
ashy-grey. It is but imperfectly decomposed by hydrochloric 
acid ; the earthy ingredients were determined by fusion of the 
ignited mineral with carbonate of soda, and the alkalies by 
decomposing it with a mixture of fluor-spar and sulphuric acid. 
It gave in two analysis : 

1 II 
Silica, ...................... .48·50 ................ .48·60 
Alumina, ................... 27·50 ? 33.57 Protoxyd of Iron,. ......... 5·67 5 ............. . 
Lime,. ....................... 1·30 ................. 1·51 
Magnesia,. ................. 2·24 ................. 2·20 
Potash,..................... . ................ 5•30 
Soda,........................ . ................ 1·91 
Water,. ..................... 7·00 .................. 7·40 

100·49 

No. 2.-Parophite from the same locality, in schistose frag· 
ments like the preceding ; color pale yellowish-green, trans· 
lucent upon the edges; hardness 2·5; specific gravity 2·703, 
-2·714. Its analysis gave : 
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I II 
Silica, ...................... 48·42 ................. .48·14 
Alumina, .................. 27·60 
Protoxyd of Tron,. ........ 4·50 
Lime, ....................... 2·80 
Magnesia,.................. 1 ·80 
Potash, ... .. .... ... .. . .. .... 5·02 
Soda, ....................... 2·78 
Water,. ..................... 6·88 .................. 7·30 

99 80 

j.)-- No. 3.-Parophite from the same locality, botryoidal, with 
:-~1" · appearance of concentric structure, olive green, translucent, 

t~i. fracture conchoidal, hardness 3; specific gravity, 2·784; it 
passes into a schistose form, which gave 2.681; analysis yielded : 

Silica, .............................................. 49•13 
Alumina,.......................................... 27·80 
Protoxyd of Iron,................................. 5·90 
Lime, ............................................. 3·80 
Magnesia,......................................... 1 ·40 
Water,............................................. 6·30 
Alkalies, not determined, ..................... , 

94-33 
No. 4.-This is a fine thinly laminated schist, which passes 

in a little distance, into the parophite No. 1. Its color is dark 
ash-grey, sometimes marked with red. The laminm are some
what curved, the surfaces feebly shining, and slightly unctuous. 
This schist is completely earthy in its characters; it is opaque 
even upon the edges, and very soft, yielding with great ease to 
the nail ; its powder is not at all gritty. Analysis of the eleutriat
ed and thoroughly dried substance gave-

Silica,, ............................................ 48·10 
Alumina, .......................... ................ 28·70 
Protoxyd of Iron,................................. 4·80 
Lime,............................................... 2·10 
Magnesia, ... .... .. .... .. .... .. ... . .. .... .. ... .... 1 ·41 
Potash,............................................. 4·49 
Soda,............................................... 1·53 
Water,............................................. 8·40 

99·53 

No. 5.-An analysis was made of a red schist of the same 
formatibn, from a locality on the Etchemin River two miles 
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above St. Anselm. It is not distinguishable in its general 
characters from some of the unaltered beds at St. Nicolas. 
The earthy ingredients were determined by fusing the ignited 
mineral with an alkaline carbonate, and the alkalies, by de
composing it directly with hydrofluoric and hydrochloric acids, 
in a platinum vessel; the solution was not perfect eve n after the 
di gestion, eleven per cent. remaining undissolved, but the alka
lies were determined in the soluble portion, and are given in 
the following analysis :-

Silica, .............. ............................... 66·00 
Alumina, ......... i . 
Peroxyd of Iron, 5 .............................. 24·60 

Potash, .. ..... . ... .. . ... .. . ...... .. . ... ........ ... . 3·67 
Soda,............................................... 2·22 
J,ime, Magnesia, and Mauganese, traces, 
VVater,. . ....................................... ... . 3·00 

99·49 

The preceding specimens all gave traces of manganese. 
The similarity in composition between the different speci

mens of parophitc, and the associated schists into which it 
passes, shows that the transformation has been effected with
out the addition or abstraction of any ingredient of the schist, 
and is simply molecular ; the slight excess of water in the lat
ter being probably hygroscopic, the transformation from the. 
earthy schist, to thP translucent homogencon,s parophite, has 
consisted in a chemical union of the finely divided mechanical 
mixture, which makes up the sedimentary rock. Two facts 
observed in the eleutriation of the specimens analyzed, are illus
trations of this difference. The parophite although fragile, 
was not easily reduced to fine powder, but when by trituration 
it was suspended in water, a portion of it was was found to be 
so minutely divided as to pass through fine filtering paper, 
making the filtrate turbid, while the soft easily crushed schist 
was completely separated from water by filtration; it still re
tained the character of a sedimentary material, while the par
ophite resembled other homogeneous minerals, which are gene
rally observed to remain in part, a long time suspended in the 
process of eleutriation. The water filtered from the pulverized 
schist, had taken up so much soluble matter as to possess a 

G 
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strong alkaline reaction, which was much less marked in the 
case of the parophite. 

The large amount of alkalies in the rocks from St. Nicolas 
and in the more silicious bed of the Etchemin, is worthy of 
notice ; the small quantity remaining in kaolin and some other 
clays, seems to have given rise to the idea that sedimentary 
rocks were generally deficient in alkaline ingredients, but 
with such materials as these schists, we have no difficulty in 
understanding the formation of felspars and other alkaliferous 
minerals, by metamorphic agencies different from those which 
have operated at St. Nicolas. 

In composition and characters, the mineral resulting from 
this metamorphosis is somewhat removed from any described 
species ; a lithomarge from Zorge in the Hartz, analysed by 
Rammelsberg, approaches closely to it in composition, but dif
fers in specific gravity; (Dana's Mineralogy ; 3rd edition, 
page 285). Professor C. U. Shepard has described under the 
name of dysyntribite, a mineral associated with specular iron 
from St. Lawrence County, New York, which had hitherto 
been supposed to be serpentine, and closely resembles it in its 
color, lustre and general appearance. It has however a 
greater specific gravity than even parophite, being from 2·76 to 
2·81, and a hardness of 3·5 to 4·0. He has given the following 
analytical results : silica 47·68, alumina 41 ·50, protoxyd 
of iron 5·48, water 4·83, and traces of lime and magnesia,= 
99·49. This resembles the St. Nicolas mineral, but differs in 
the greater proportion of alumina, and in the absence of alka
lies. Although homogeneous in appearance, the altered schist 
.may yet contain more than one chemical compound, and as 
any variation in the composition of the sedimentary bed, would 
affect the composition of the mineral, we cannot in the present 
state of our knowledge, claim for it the rank of a distinct species, 
but only assume the name of parophite for a hydrated alumi
nous alkaline silicate, resembling serpentine in its general ap
pearance. 

It becomes an interesting question how far such minerals 
as these described by Professor Shepard and myself, may be 
distributed in nature, and whether they may not have been 
confounded with serpentine by geological observers. Such at 
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least ls the ·case among the crystalline rocks of northern New 
York, where the dysyntribite forms large masses, but on the 
o0ther hand, this same formation affords genuine serpentines, 
"Such as those which I have described in the Report of last 
,year. I have also examined some similar minerals from the 
Eastern Townships, which form part of the metamorphic 
range exposed at St. Nicolas, and which are yet magnesian 
<rocks and true serpentines. 

Among these, a serpentine associated with the chromic 
-i ron-ore vein in Ham was examined. It occurs massive and 
c ompact, fracture splintery, color gree11ish white, sub-translu
oeent. I-lardness 3·5; specific gravity 2·546. Its analysis 
.gave-

Silica, ...... ............ ..... . ........ .................. 43·4 
Alumina and Peroxyd of Iron,..... ....... ...... 3·6 
Magnesia, by loss,. ............ ................... 40·0 
Water, ............. ...... .. .... ........ . ...... ......... 13·0 

100·0 

It was but imperfectly decomposed by hydrochloric acid 
:and left after long digestion, 51 ·6 per cent. of ·residue. 
Neither lime, manganese, -0r chromium could be detected in the 
>examination. 

Another almost opaque grayish-green serpentine rock from 
Jthe twentieth lot of the first concession of Ireland, had a speci
fic gravity of 2·652-2·658, and gave-

Silica,......... ....... ...... ...... . .... ........... ... 43·70 
Magnesia,......................................... 23·46 
Alumina with Peroxyd of Iron,. .......... .... 23 00 
Water,. . ............... ............................. 11·57 

101·73 

Traces of manganese were detected, but no lime or chromium. 
'The high specific gravity, the diminished amount of water, 
and the presence of so large an amount of alumina a11d iron 
indicate a mixture of an anhydrous silicate with the magne
'Sian mineral, which is probably pyroxene; at least it fre
quently occurs under the form of diallage, in serpentine rocks 
>0f the region. Another serpentine rock from the vicinity of 
Nicolet Lake, of a dark olive-green color with yellowish-green 
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spots, had a gravity of 2·701, but contained diallage in distinct 
grains. 

CLAYS, SOILS, ORES1 &c. 

Clays.-In connection with the preceding analyses of ancient 
sedimentary rocks, it is not without interest to consider the com
position of some more recent clay deposits. The following 
results were obtained from a reddish-fawn colored stratified 
clay, from the banks of the Riviere a la Graisse, in the Seigniory 
of Rigaud. It is impalpable, and remains much longer sus
pended in water than the pulverized schists of St. Nicolas. h 
lost by gentle ignition 4·5 per cent. of water. By the action 
of dilute acids it is in part soluble with effervescence ; it gave 
to hydrochloric acid aided by heat-

Carbonate of Lime,. ........... ..... . 7·10 equal to Lime .... ..•.. 3·97 
Carbonate of Magnesia, .............. 3·60 '' '' Magnesia ..... 1·92 
Alumina and Peroxyd of Iron,. ... 12·95 

Its complete analysis was effected by fusion with carbonate 
of soda, and the alkalies were determined by digesting a por
tion with a mixture of hydrofluoric and sulphuric acids, until 
the whole was rendered soluble in water.- 100 parts gave-

Alumina and Peroxyd of Iron,... 27·30 
Lime,.................................... 5·32 
Magnesia, ............... ~............. 2·62 
Potash,................................... 1·26 
Soda,..................................... 2·06 
Phosphoric Acid, ... ........ ... ....... ·74 

Hence it appears that a portion of the lime and magnesia 
exist as silicates in the clay. As the carbonic acid was not 
estimated, it is not certain whether the whole of the 
bases dissolved by hydrochloric acid exist as carbonates, as· 
some of the silicates may be decomposed by the acid. 

A blue clay which is interstratified with the last, yielded to 

hydrochloric acid, from 100 parts-

Carbo•ate of Lime ........................ .4·9 equal to Lime,. ...... 2·74 
Carbonate of Magnesia,. .................. 5·9 " " Magnesia .. 2·86 
.Alumina and Peroxyd of .Iron .......... 14·4 
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1.ts c0mplete decomposition gave for 100 parts-

Lime,. .................... .. . 8·12 
Alumina, .....•...•.•......... Vl·OO 
Peroxyd of Iron, .......... 13·40 

The alkalies and other ingredients were not determined. 
Soils.-The results of some examinations of soils may here be 

presented in continuation of those given in my Report of 
1849-50. The different soils of the Province may, I think, be 
comprehended with few exceptions, in six groups, which are 
as follows : 

1. Marine clays of the St. Lawrence Valley, sometimes cal
careous. 

2. Clays of the western basin, also calcareous in part, and 
probably lacustrine. 

3. Drift from the crystalline rocks of the north, which in the 
western portions of the Province, is in some parts intermixed 
with the detritus of the Silurian formations. 

4. Drift and debris derived from the metamorphic rocks of 
t he Eastern Townships. 

5. Soils produced by the disintegration of the red slates 
<lisplayed on the south shore of the St. Lawrence below Quebec. 

6. Soils from the disintegration of the Calciferous sandrock, 
-Occupying some portions of the Johnstown Di~trict. 

At a future time when a greater number of results shall have 
been collected, a specific classification of the soils examined, 
may be attempted. 

Two specimens of the fifth group were examined with refer
ence to their constituents soluble in hydrochloric aci<l. Both 
of them were untilled soils lying upon the outcrop of beds of 
red slate, and composed entirely of the results of its disintegra
tion. 

No. I was from St. Jean, Port Joli, and was collected at a 
depth of four inches, in a field covered with a short turf; at 
six or eight inches, the upturned edges of unbroken slates were 
found underlying. By sifting the dried soil, which is scarcely 
.coherent, the fragments of slate which it contained were separat
.ed from the finer earth, which was of a deep red-brown color 
and contained no organic matter except a few fibrous roots. 
'The ingredients soluble in boiling dilute hydrochloric acid \Vera 
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1849-50; one hundred parts gave-

Alumina and Per,oii:yd of Iron, with traces of Manganese, 4.755-
Lime, ... .... .. . .•........... ..................... ...... ..... ...• ·151 
Magnesia, . .. .. ..... ............................... .... ..... .•... . ·183-
Potash, ............................................................. ·249 
Soda, ............................................................... ·254 
SulphuriC' Acid,...... . ....... ....... ............. .. .. ......... ... ·020-
Phosphates .............. . .. ..... .... .... .... ... .... ....... (traces) 
Soluble Silica,....................................................... ·255 

No. 2 is from St. Thomas, and is of a similar origin to the 
last. It was taken from a depth of six inches in a pasture field ~ 
where·the red schists are about twelve inches from the smface,. 
but their disintegration has been more complete than in the lastT 
and the soi1 when dry, is dark red and strongly coherent ; it 
was crushed and separated from the fragments of undecom
posed slate, and gave to hydrochloric acid the following in
gredients for one hundred parts :-

Alumina and Peroxyd of Iron, with traces of Manganese ...... 5.940· 
Lime, ... .. . .. ............. .... ......... ....... ........... .. ................ ... ·235 
Magneeia,. . . .. . .. . .. . .. ... . .. . . .. .. • •. . .. . . .. .. . .. . .. . .. . .• ... . .• . .. . .. . .. . · 504 
Potash, . .... . ..... .. ........... .... ..... . ... .............. ....... ...... ...... -250 
s·oda, ......................................................................... ·14& 
Sulphuric Acid, ........................................................... ·015' 
Phosphates .................................................... (traces)., 
Soluole Silica,. .......... ...... ...... .......... ...... ........ ............... 270 

The amount of phosphate in the soluble portions of these 
two soils was very small, and not in either case estimated, 
although its presence was determined. 

No. 3 is a soil of the first group, from Ste. Anne de la Po
catiere, and was taken from the low meadow land some dis
tance from the foot of the hill, below the college. The clays
of this place, and of the adjoining parishes, are generally grayish 
or bluish1 often stained with yellow and red, and crumble 
when exposed to the weather, into a fine, mellow and very fer
tile soil; they are oftell underlaid by a heavy blue clay, and 
sometimes by beds of gravel and boulders, furnishing !l natural 
drainage. This soil· was a clay, almost entirely free from sand, 
and was from a field which had been long in grass, with oc-
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casional alternations of wheat, and had received very little 
manure; 100 parts of it gave-

Alumina and Peroxyd of Iron .............. . .................. 10·455 
Lime ... ................................... . .......................... ·369 
Magnesia,.......................................................... ·503 
Potash ....................... ...................... . ...... . ......... ·469 
Soda,................................................................ ·385 
Phosphoric Acid, ............ ...... .............................. ·285 
Sulphuric Acid, ...... ......... .. .. ............................ ·103 
Soluble Silica, ... . . ............. . ........ . ....................... ·335 

No. 4.-This soil is an example of the class designated 
above as the sixth. Over a large part of the district of Johns
town, the almost horizontal strata of the Calciferous sandrock 
{passing in some cases into the overlying and underlying for
mations,) are covered with a layer of earth, generally from a 
few inches to a foot or two in thickness, which notwithstand
ing its scanty depth, forms a rich arable soil, covered with a 
fine growth of hard wood. It is a sandy loam, and appears to 
have been entirely produced by the disintegration of the under
lying rocks, from which atmospheric waters have removed the 
calcareous cement. The specimen whose analysis is here given, 
was taken from the twenty-eighth lot of the third concession 
of Bastard, where a foot of soil was reposing upon the Calci
ferous sandrock, in a recently cleared and untilled lot. The soil 
was taken from a depth of six inches, and was a sandy loam 
containing scarcely any organic matter; 100 parts of it gave-

Alumil)a and Peroxyd oflron ..... . ...... 6·825 
Lime .... . ...................................... ·353 
Magnesia ............. ........................ ·330 
Potash ........................................ ·130 
Soda, ......................................... ·129 
Phosphoric Acid,. .......................... ·209 
Sulphuric Acid,. .................... traces 
Soluble Silica,. .............................. ·480 

No. 5.-This soil was taken from a long-tilled field upon the 
farm of James Logan, Esq., near the city of Montreal. It is a 
clay containing some sand in admixture; 100 parts of it gave 
13·5 of silicious sand, mixed with a little magnetic iron, and 
yielded to hydrochloric acid-
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Alumina and Peroxyd of Iron.............. 8·100 
Lime.............................................. ·806 
Magnesia........................................ ·632 
Potash............................................ . ·185 
Soda.... .. ...... .......... . .. .... .. ................ ·274 
Phosphoric Acid. ............. . . ..... . .. .... ... ·285 
Sulphuric Aci::I. . ...... .... ........... . ... ...... ·011 
Soluble Silica.... ...... . ... ..... ....... ..... .. .. ·225 

This soil was submitted to a farther analysis; the entire 
amount of earthy ingredients and of phosphoric acid was 
determined by fusion with an alkaline carbonate, while the 
alkalies were obtained by decomposing a portion with a mix
ture of fluor-spar and sulphuric acid; !00 parts of it gave-

Alumina ..... ......... .. .......... ... ...... ... .. .. .. 13·15 
Peroxyd of Iron .... ,.............................. 8·50 
Lime................................................. 1·73 
Magnesia ................ .................... ...... . 1·14 
Potash............................................... I ·76 
Soda.................................................. 2·35 
Phosphoric Acid.................................. ·54 
Water and Organic Matter..................... 5-30 
Silica;·by difference....................... ... .... 65·53 

100·00 

The analysis of many other soils, intended with those of my 
previous Report, to complete the general description of the soils 
of the Province, is reserved for another time. 

Iron Ores.-Speeimens of bog iron ore or limonite, no
ticed by Mr. Murray in his Report of this year, were examined, 
and particular reference was had to the determination of the 
phosphates present. The ore being ignited, and the loss by 
this process, corresponding to water and any organic matters, as
certained, was dissolved in hydrochloric acid, and the solution 
mixed with tartaric acid, and ammonia in excess. The iron 
being thus in solution in an alkaline liquid, was precipitated 
by sulphuret of ammonium as a sulphuret, which was after
wards converted into peroxyd. Another portion of the ore 
was dissolved in hydrochloric acid, with the addition of a little 
chlorate of potash, and the inso~uble silicious residue separat
ed. The 'solution was then boiled with sulphite of Boda, to 
convert the whole of the iron into the state of protosalt, and 
the excess of sulphurous acid being expelled by ebullition, the 

I 
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liquid was partly neutralized by carbonate of potash, and 
acetate of soda added, when a slight flocculent precipitate 
of phosphate of alumina separated; bromine water was 
now added drop by drop, to the nearly boiling solution, until 
the precipitate which was formed by the addition, became red
dish in color. The liquid was then boiled, filtered when hot, 
and the precipitate washed with hot water and dried. It con
sisted of basic perphosphate of iron and a little phosphate of 
alumina-, and was decomposed by fusing it with carbonate of 
soda, some silica being added to the mixture. The alkaline 
solution of the fused mass, previously digested with carbo
nate of ammonia, was supersaturated with hydrochloric 
acid, boiled to expel carbonic acid, then rendered alkaline by 
ammonia, and mixed with a solution of a salt of magnesia, 
with sal-ammoniac, to precipitate the phosphoric acid, which 
was estimated in the form of pyrophosphate of magnesia. 

The limonite from the twenty-first lot of the second 'J conces
sion of Bastard, formed spongy masses ; it was very pure in its 
appe.arance, and its powder had a bright yellowish-red color. 
The alumina and other accidental impurities were not direct
ly determined; no magnesia was present. 

Peroxyd of Iron ........ ... ...................... 77·80 
• Water ............................................ 16·50 

Phosphori'.J Acid .... .. .. .. ... .... .. . .. . .. . .. . .. . ·61 
Insoluble, (sand)................................ 1·76 
Alumina and loss ............................... ·3.33 

100·00 

Another darker colored and more compact limonite from 
Cote St. Charles, Vaudreuil, lost by ignition 19·70 per cent. ; on 
solution it left 5·43 of silicious sand, and gave l ·52 per cent. of 
phosphoric acid, besides small portions of alum.ina, and traces of 
magnesia. The influence of phosphates in such quantity as the 
last, is regarded as prejudicial to the quality of the iron manu
factured from the ores. I have commenced some experiments 
upon the ores and iron of St. Maurice, which, when completed, 
will be interesting in this connection. . · 

,;;? .Analyses of supposed Fossil Bones and Coprolites.-In ex
amining last summer, the coarse gr_ained silicions sandstones 

..tl_and conglomerates, which occur at the point of the River 
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Ouelle, and have been described in a general manner in your 
report for 1849-50, I detected several hollow cylindrical bodies 
which I supposed to be some hitherto unknown fossils, and 
which you from their form, suggested to be possibly bones. A 
chemical examination shows them to consist in great part of 
phosphate of lime, and thus gives countenance to the idea that 
they are the remains of vertebrate animals. The longest frag
ment found is about an inch and a-half long, and one-fourth of 
an inch in diameter. It is hollow throughout, and filled with 
the earthy matter in which it is obliquely imbedded, the disin
tegration of which by the weather, has exposed the larger ex
tremity of the foreign body, and a portion of its interior. The 
smaller extremi1y is cylindrical and thin, but it gradually en
larges from the thickening of the substance, and at the other ex
tremity becomes externally somewhat triangulariform; the 
cavity remains nearly cylindrical, but its sides are somewhat 
rough and irregular. Two other fragments, presenting hori
zontal sections of similar cylinders, were detected, having their 
other extremities in the rock. The texture of these substances 
is compact, and the fracture earthy. Their color is dark 
brown, but exhibits a yellowish-brown translucency in thin 
layers; the powder is light ash-grey, becoming reddish by 
ignition ; when exposed to heat in a tube, ammoniacal water is 
evolved, with a strong odor of animal matter, like that of burn
ing horn. A fragment of one of the cylindrical bodies was 
freed as much as possible from the sandstone which adhered 
to the interior, pulverized, dried and submitted to analysis. It 
dissolved in hydrochloric acid with slight effervesence, from 
the presence of carbonate of lime, derived in part from the ad
herent rock which is calcareous, and left a considerable residue 
of quartzos~ sand. The solution contained phosphate of lime, 
with a little magnesia and oxyd of iron ; 100 parts of the mat -
ter gave the following ingredients: 

1 

Phosphate of Lime (PO•, 3Ca0,) ............. 67·53 
Carbonate of Lime ................................ 4·35 
Magnesia........................................... 1 ·65 
Protoxyd of Iron ....•........•.... ....•.. .........• 2·95 
Insoluble, sand .................................. .. 21 ·10 
Volatile matter .................................... 2·15 

99·73 
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The lime beyond that required to form phosphate, is repre
sented as carbonate, and exists as such in part, a portion being 
derived from the gangue, but in other specimens from the 
same locality, fluoricl of calcium is also detected. lt was not 
sought for in this specimen, but it is probable that a portion of 
the lime exists in that form, while the magnesia, and the re
mainder of the lime are combined with carbonic acid. 

In a subsequent examination of the locality, you detected in 
the vicinity of these sandstone beds, a stratum of conglo
merate with a calcareous base, containing pebbles of lime
stone, jasper, and of red and green slates, with a great number 
of rounded, cylindrical and imitative forms of phosphate of 
lime, similar in composition to the preceding. Iron pyrites is 
also found in small globular masses in the aggregate, and 
seems to be abundant only in the vicinity of the phosphatic 
masses, the interstices between which are often filled by it. 
Many of the cylindrical bodies have an axis of a foreign mat
ter, and others have a si.ngular resemblance to fragments of 
different bones ; others again from their form and homoge
neous texture resemble coprolites. They are generally very 
compact, with a fine-grained conchoidal fracture ; their color 
is dark blackish-brown, or bluish-black, and that of the powder 
ash-grey, becoming reddish-brown by heat. When powdered 
and mixed with sulphuric acid, effervescence ensues from the 

t: escape of carbonic acid gas, and on the application of heat, 
fumes of hydrofluoric acid are evolved in sufficient quantity 
to etch very distinctly a glass plate covering the vessel. 
Heated in a tube, a strong odor of burning horn is evolved. The 
hardness of these phosphatic masses is about that of calc-spar, 
and their specific gravity from 3·035 to 3·151. A fragment of 
a compact apparently homogeneous specimen, yielded by 
analysis of 100 parts the following ingredients : 

Phosphate of Lime ...........................................•.... .40·34 
Carbonate of Lime and some Fluorid ........ .... ..••.......... 5· 14 
Carbonate of Magnesia ................................. . .... ...... 9·70 
Peroxyd of Iron, with a little Alumina and traces of 

Manganese ..... .. ................................. , ...... ..... .... 12·62 
insoluble silicious residue ....................................... 25·44 
Volatile; water and animal matter ............................ 2·13 

95·37 
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Sections of these substances have been made, and submitted 
to microscopic examination. The hollow cylindrical mass ap
pears homogeneous and finely granular in its texture, while a 
fragment from the conglomerate bed, consisted of a finely gran
ular matrix, in ·which are imbedded angular grains, apparently 
of quartz. Throughout the mass of the latter specimen are 
found imbedded small transparent cylinders, which are almost 
colorless, and appear to be silicious. Some are nearly uni
form in diameter, with hemispherical e::<rtremities; others are 
thicker in the middle, and taper to the ends, which are either 
rounded or conical ; they are generally more or less curved, 
and are from Ttro to T%o of an inch in length. Some of them 
exhibit traces of a longitudinal cylindrical axis, which appears 
to he a canal filled up with some granular matter. According 
to my friend Dr. Bacon of Boston, to whom I am indebted for 
these observations, they resemble the silicious :;:picul::e which 
occur in some of the sponges and other zoopl1ytes, but he regards 
his examination as yet incomplete. . The results are conclu
sive as to the absence of any bony structure in the specimens. 
At the same time the external form, connected with their 
peculiar composition, which is identical with that of fossil 
bones, prompts the inquiry ·whether any metamorphic agencies 
could not have so far acted upon the animal remains as to in
duce an incipient crystalliza1ion of the phosphate of lime, thus 
obli_terating the organic structure. Such a change is well 
known to take place in fossils consisting of carbonate of lime, 
as the stems of crinoidf;, which are often highly crystalline in 
their texture. A:;: an evidence of metamorphic action at the 
Riviere Ouelle, you have observed that the limcs1one conglo
merate bed, in which the phosphatic bodies are contained, is 
in contact with a band of red and green slates, a portion of 
which, where a bend in the strata occurs, is converted into a 
fine red and green jasper, containing seams and veins of agatiz
ed calcedony penetrating it. The transition from the jasper to 
unaltered schist is well marked, and it appears not improbable 
that the jasper pebbles in the conglomerate are produced from 
the metamorphosis of previously imbedded fragments of slate, 
which seem in some specimens of the conglomerate before 
me, to prevail to the exclusion of the jasper pebbles. Tl,e 
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limestone rock, contiguous to the portion of the siate bed which 
is changed into jasper, is altered in its appearance, and the 
phosphatic bodies which it contains, are harder, more compact 
and conchoidal in their fracture. The second analysis given 
above, is of a specimen from the rock thus altered. The large 
amount of iron present, and the portion of silica which is follnd 
in the specimens from the conglomerate bed, to be disseminat
ed in transparent grains throughout the substance, suggests a 
mineralizing agency which has resulted in the introduction of 

tl. oxyd of iron and silica. The abunda nce of iron pyrites found 
surrounding the phosphatic masses, points to the probable re
ducing effect of organic matters upon a solution of sulphate of 
iron, whose oxyd to the amount of more than twelve percent. has 
penetrated them,~· and the calcedony of the contiguous jasper 
bed, equally shows silica to have been in solution at the time 
of the metamorphosis. It is to be remarked that the first des
cribed fragment from the sandstone, contains but very little 
oxyd of iron, and that the prepared section shows it to be 
homogeneous, so that the silicious material found in the ana
lysis, w a.s adherent to its interior surface. 

I have since detected the presence of similar bodies in the 
sandstones from the Lac des Allumettes. These beds you have 
shown to belong to the Calciferous sandrock formation; they are 
coarse silicious sandstones containing Lingula and Pleuroto
maria or Holopea, besides rounded cylindrical and imitative 
masses of a chocolate-brown colorcd substance, which consists 
in part of phosphate of lime. These are sometimes an 
inch in diameter and two inches in length, and one of them 
when broken, was found to contain a portion of one of the valves 
of a lingula lying transversely. This fossil which is abundant 
in the rock, is al vnys found filled with the brown phosphatic 
material, and sometimes the exterior is covered by a layer of 
it ; casts of the interior of pleurotomaria also occur in this 
material. It is granular in its texture, less hard and compact 

*The formAtion of iron pyrites, which is a bisnlpluret, by the desoxyda
tion of a solution of the neutral sulphate, is accompanied with the separation of an 
equal amount of iron in the form of an oxyd; two equivalents of sulphate of 
iron, 2Fe0,SO• = S• Fe• O• = FeS• + Fe 0 +01 • An acid solution of sul
phate could not exist in the presence of carbonate of lime. 
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than that from Riviere Ouelle, and somewhat porous ; the color 
is chocolate-brown. The specific gravity of a fragment was 
found to be 2·875. When heated in a tube, strongly ammonia
cal water is evolved, with the peculiar odor of burned horn al
ready observed in the specimens from Riviere Ouelle. It is 
partly soluble with slight effervescence in hydrochloric acid,and 
leaves a white silicious residue. The solution contains phos
phate of lime with some magnesia and iron; I 00 parts of it gave-

Phosphate of Lime, (bone earth,) ..................... 36·38 
Carbonate of Lime, with some Fluorid, .............. 5·0(} 
Magnesia an<l Peroxyd of iron, by difference, ...... 7·02 
Insoluble, Silica, .......................................... .49·90 
Volatile matter, ................................ ...... .. .... 1 ·70 

100·00 

Another specimen contained but 38 per cent. of insoluble 
substance; this silicious matter is distinguished by the eye, in the 
form of small rounded translucent grains disseminated through 
the mass. 

At Grenville there are beds of sandstone intermixed with 
green shales, and pertaining to the same formation as those at 
Lac des Allumettes, in which similar fragments of phosphatic 
material are abundantly disseminated. They are smaller 
and more compact than those of the former locality, and often 
have the appearance of flattened and worn fragments of dark 
slate. They have not been quantitatively analysed, but were 
found to give off an animal odor when heated, and to consist 
principally of phosphate of lime, and an insoluble silicious 
residue. Similar bodies were met with in the Chazy limestone 
in Hawkesbury; they are rounded forms, one-quarter to one-half 
an inch in diameter. The exterior is tinged blackish-brown, 
and the color has penetrated to the depth of about a line; the in
terior is yellowish-brown, and the fracture is earthy; when 
heated, they give abundant evidence of animal matter, by the 
peculiar odor of burning horn, accompanied by ammonjacal va
pors, which yield white fumes with acetic acid; these leave like 
the others, a silicious residue on solution, but less abundant than 
those from the Lac des Allumettes. The analysis of one from 
Hawkesbury gave me for 100 parts-
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Phosphate of Lime, (bone earth) ..................... 44·70 
Carbonate of Lime, ..................................... 6·60 
Carbonate of Magnesia, ............................... 4·76 
Peroxyd of Iron and a trace of Alumina, ........ . . 8·60 
Insoluble silicious residue, ................. .......... 27·90 
Volatile matter, .......................................... b·OO 

97·56 

In support of the suggestion that these are bones or coprolites 
into which silicious matter has been introduced, it may be 
stated that at the Lac des Allumettes there is also evidence of 
the solution of the silica, not in the formation of calcedony, but 
in the silicification of fossils. The shells occurring in the cal
careous beds of this as well as the overlying formation, at the 
Lac des Allumettes, in the immediate vicinity of this locality of 
phosphatic remains, are replaced either wholly or in part, by 
silica. On exposing them to the action of a dilute acid, which 
dissolves the matrix, the process of silicification is seen to have 
commenced at several points, and from these centres, to have 
spread until the whole shell is frequently replaced. The trilo
bites it may be remarked, have not hitherto been found to be 
replaced by silica. Although the presence of these peculiar 
animalized phosphatic masses, in different parts of the Lower 
Silurian rocks, points to the existence of vertebrate animals at 
that geological epoch, as the only hypothesis which in the 
present state of our knowledge, can account for the origin of 
such substances, it will be felt that a suggestion, so novel 
and so much at variance with hitherto established facts and 
recognized ideas in geology, is not to be received without great 
hesitation, nor until further investigations shall have thrown 
more light upon the subject than is afforded by the preceding 
observations and experiments. 

MINERAL WATERS. 

The results of the examination of a number of Mineral 
Waters from different sources are here presented ; although 
some of them are, perhaps, of no great interest in a medicinal 
point of view, they are not without value in carrying out the 
general plan of examinations mentioned in the Report of last 
year. 
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Gloucester. 

The water of a spring on the land of Mr. Borthwick, in the 
township of Gloucester, near Bytown, was sent me through 
the politeness of the Town Major McDonald. It is strongly 
saline, and resembles the waters of Plantagenct and Lanoraie; 
1000 parts of it yield 1 l ·200 parts of solid matter. The water 
deposites by boiling an abundant precipitate of carbonates of 
lime and magnesia, with traces of strontia and iron, and the 
concentrated liquid contains besides the alkaline chlorids, 
those of calcium and magnesium in considerable amount, be
sides a small quantity of a salt of strontia, and of iodids and 
bromids. 

Alfred. 

The water of a saline spring said to occur on the ninth lot of 
the tenth concession of the township of Alfred, upon the land 
of M. Honore Rochon, was furnished me by Dr. A. Seguin of 
Rigaud. It is strongly saline and somewhat bitter to the taste, 
containing a large amount of earthy chlorids, and belongs to 
the same class of mineral waters as the last. 1000 parta of it 
eontain 14·5 parts of solid matter; its qualitative examination 
showed the same ingredients as that of Gloucester, with the 
exception of salts of baryta and strontia, which were not looked 
for. 

Riviere Ouelle. 

At the Riviere Ouelle I visited an interesting saline spring 
which is worthy of notice. It is found on the third concession of 
the Seigniory, on the south side of the River, and upon the 
land of Mr. Charles Rocheford. At about two arpents from the 
river is a plain of perhaps half an arpent in extent, in which 
are four basins of water; the largest is four or five feet in diame
ter, and three or four fee t deep, and the smallest is probably half 
this size ; three of them are near to each other. They are 
constantly filled, and the small streams which flow from them 
form a little rivulet. The bottom of the basins and the surface 
of the land are of clay; the soil is for the most part bare, 
with a scattered growth of reeds, and a plant which I had be
fore recognized as common to the salt marshes of this part of 
the country, and which I take to be the Salicornia herbacea 
Linn. The earth over the whole of this area is saturated with 
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the saline water, and after two or three days of warm dry 
weather, a copious white saline efflorescence c0vers the whole 
surface, to a depth of three or four lines. The water in the 
different basins is colorless and transparent, and has a disagree
ably bitter saline taste, in regard to which no difference can 
be observed among the different basins. The temperature of 
the water in the larger basin was 50° F., but it was the twenty
first of July, and the water was exposed to the direct rays of 
the sun, so that the temperature was probably above the truth. 

1000 parts of the water from the largest basin contain 13·36 
parts of solid matter. By boiling, the water deposits compar
atively a small amount of perfectly white earthy carbonates; 
and then contains besides common salt, a great amount of 
chlorids of magnesium and calcium, besides a considerable 
portion of sulphates. When evaporated to crystallization, the 
mother liquid gave a strong reaction of bromine, and feeble but 
distinct traces of iodine. The presence of the latter ingredient 
in appreciable quantity, shows the source of the salts not to be 
the adjoining sea-water, in addition to which it may be stated 
that the adjacent creek, several feet below the level of the 
basins, is never salt to the taste, even at high tide, when the 
water flows back as far this place. 

Ste. Anne de la Pocatiere. 

In the second concession of this Seigniory, and upon the 
land of Nicolas Rouleau is a sulphurous alkaline mineral 
spring. The supply is abundant; it issues from the 
base of a hill of sandstone, and deposits a white film along its 
channel. The temperature of the water was 44.5e F. It 
is but feebly sulphurous and sweetish to the taste, and 
leaves by evaporation ·36 parts of residue for 1000 of 
water. By boiling it became turbid and deposited earthy 
carbonates ; when concentrated, it was strongly alkaline 
to the taste, and gave with chlorid of barium a copious pre
cipitate, which dissolved ina few drops of hydrochloric acid, 
leaving a trace of sulphate. It con1ains besides the carbonate 
and sulphate of soda thus indicated, a portion of common salt; 
neither bromids or iodids could be detected in the water. In 
the same concession, about a mile N. E. from the last, and 

H 



a mile south from the college, there is another spring near the 
road, and on the bank of a little stream. The supply is but 
small, and the temperature of the water in a tank surrounding 
the spring, was 48° F. but this was probably heated by the 
sun above the normal temperature. The water is transparent 
and saline to the taste ; by boiling it deposited a small amount 
of carbonates, and when concentrated, crystals of sulphate of 
lime separated; it was now very bitter to the taste, and contained 
besides chlorids, abundance of sulphates of lime and magne
sia. The liquid was evaporated with an excess of carbo
nate of potash and 1he residue extracted with alcohol, but no 
trace of iodine could be detected, although a reaction of bro
mine was obtained; 1000 parts of the water gave 5·06 of solid 
residue. 

Ste. Martine. 

A portion of a mineral water, from Ste. Martine in Beau
harnois, was brought to me by Mr. A. Primeau, of that parish. 
The recent water is said to be sulphurous; it had a feebly sa
line sweetish taste and gave I ·98 parts of solid residue for 1000. 
It contains a considerable portion of earthy carbonates with a 
little iron, and is when concentrated, strongly alkaline and sa
line, containing besides carbonate of soda and common salt, 
a small portion of sulphates, and distinct !races of bromids and 
iodids. 

Chambly. 

In the month of October last, I visited three mineral springs 
in the parish of Chambly. The first of these occurs in the 
second concession from the Montreal River, at the Grand Co
teau, and is upon the land of Antoine Gette. Here a well has 
been made eight or ten feet deep, in which the water rises to the 
surface and issues in a small stream. A few bubbles of gas, 
probably carburetted hydrogen, escape from time to time. 
The temperature of the water, was found to be 53° F. at the sur
face, and the same at the bottom of the well, that of the air being 
72Q F. The water is feebly sweetish and saline to the taste, 
and gives by evaporation 2·09 parts of solid residue in 1000. 
It deposits on boiling a small amount of earthy salts, and the 
liquid, at first colorless, becomes deep yellowish-brown. This 
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character, which I have generally remarked in alkaline mine
ral waters, probably depends upon a little organic matter present, 
which is modified by the alkaline carbonate. When evaporat
ed to one twentieth, the alkaline taste is so strong as to dis
guise almost entirely the saline flavor, and the liquid gives 
with a salt of baryta a copious precipitate, which dissolves 
entirely in hydrochloric acid, with effervescence. The al
coholic extract of the saline residue gives feeble but distinct re
actions of iodine and bromine salts. 500 grammes of the water 
were evaporated to a small bulk, a little carbonate of ammonia 
was added, and the whole evaporated and dried in a sand-bath. 
The soluble portion mixed with a solution of chlorid of barium 
gave a precipitate of ·918 grammes of carbonate of baryta, 
equal to 1 ·916 grammes in 1000, and corresponding to l ·0295 
parts of carbonate of soda. The chlorine in 1000 parts was 
·5271, equal to ·8689 parts of eh lo rid of sodium, and a determi
nation of the alkali in this form, gave 2·264 grammes. If we dis
regard the mix1ure of potassium salt, and calculate the whole as 
chlorid of sodium, there remains 1 ·295 grammes of the salt, 
corresponding to 1·17 44 parts of carbonate of soda; but 
these results are only approximations, and the small amount 
of the water at my disposal at that time, did not permit me to 
carry my experiments further. The insoluble residue after the 
evaporation of the water with carbonate of ammonia, was dis
solved in hydrochloric acid ; the silica was separated by eva
poration, and weighed ·061, corresponding to · 122 in 1000 parts. 
The solution gave ·054 of carbonate of lime, and ·0908 of carbo
nate of magnesia for 1000. In another determination, the pre
cipitate from 500 grammes of the water which had been eva
porated to one-tenth, gave only ·018 grammes of silica, a fact 
coinciding with that remarked in my Report for last year, 
upon the examination of another alkaline water, that the silica 
remains in great part in solution, until a late stage in the eva
poration, but is completely separated with the earthy salts, 
when the evaporation is carried to dryness. Since the above 
experimen1s, I have met with some observations of Bischof 
which throw great light upon the subject. He has found that 
carbonates of lime and magnesia are gradually decomposed, in 
the presence of boiling water, by silica either in its soluble or 
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insoluble forms, a silicate of lime or magnesia being formed, 
and carbonic acid evolved. It is probable that a soluble al
kaline silicate would, under these conditions, produce a like 
decomposition of the earthy carbonates, and thus the silica in 
these alkaline waters, whether as alkaline silicate, or in the 
state in which it exists dissolved in many saline waters not 
alkaline, may when boiled with earthy carbonates, convert 
them into silicates, and thus be entirely separated from the 
waters. The precipitation at a late stage of the evaporation 
of a portion of silica in combination with the earthy bases, in
dicating a solubility of the earthy silicates under certain con
ditions, has been remarked in a previous Report, and will re
quire further examination and adrlitional researches upon these 
alkaline waters. This of Chambly is remarkable, from the 
fact that more than one-half of its solid contents is carbonate of 
soda. Taking the first determination of the alkaline carbonate, 
we have for the mineral ingredients of 1000 parts of the water-

Chlorid of Sodium, .......................... ·8689 
Iodid and Bromid of Sodium, ...•.•... traces 
Carbonate of Soda .....•..•...........•......... 1·0295 

'' of Lime .............................. ·0540 
" of Magnesia, ......................... ·0908 

Silicia, ........... ................................. ·1220 
-- 2·1652 

Another spring rises about ten feet distant from the last, and 
yields small hub bles of gas; it is however not inclosed, and being 
a favorite resort for cattle, was so muddy and impure, as to be 
unfit for analysis. A qualitative examination· of a portion, 
showed it to be like the last, strongly alkaline, and to contain 
chlorids with traces of bromine and iodine salts. 

In another portion of the parish, about a league north of the 
village of Chambly, there are two mineral springs, upon what 
is known as Le Rang des Quarantes (arpents) upon the Ruis
seau Mace, which falls into the Montreal River. These springs 
are upon the land of Mr. Cherrier, and are about forty arpents 
from the river. One of them is a copious spring, which fills 
a basin from which the water flows in a considerable 
current; its temperature was found to be 53° F., that of the air 
being 78°, and it is evolves a large amount of inflammable 
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gas. The water, which is slightly turbid from the suspended 
clay, is pleasantly saline to the taste, and gives 5·74 parts of 
solid residue for 1000. It yields by boiling, a copious preci
pitate of earthy carbonates, while the concentrated water is 
strongly alkaline to the taste and contains carbonate of soda, 
besides d1lorid of sodium with bromids and iodids in marked 
quantity. The solution of the earthy salts in hydrochloric acid, 
is abundantly precipitated by solution of gypsum, indicating 
carbonate of baryta and probably of strontia. About an arpent 
from the last, is another spring, which like the last yields bub
bles of gas; the water has a feeble sweetish saline taste, and 
is at the same time slightly ferruginous ; it appears to be like 
the others alkaline, but was not further examined. Its tempe
rature was 50° F.; but these determinations require to be 
verified by accurate observations at other seasons of 1he year, 
when the springs are less heated by the sun. The waters ap
pear to be slightly thermal, at least their temperature is higher 
than the mean of Montreal, which is 49·5° F. 

Kingston. 

There is a mineral well at Morton's Distillery at Kingston, 
from which I collected a portion of water, a.nd have since sub
jected it to qualitative analysis. It is somewhat sulphurous, 
and exceedingly bitter as well as saline to the taste; 1000 
parts give 10· 16 parts of solid residue. By boiling, the water 
lets fall a considerable amount of earthy carbonates, mixed 
with a trace of iron. When concentrated to one-half, crystals 
of sulphate of lime separate, and the liquid contains, besides 
alkaline and earthy chlorids, a large amount of sulphates; 
salts of magnesia are abundant. When evaporated with car
bonate of potash, the residue treated with alcohol, gives feeble 
but distinct reactions of bromine and iodine. 

ANALYSES OF MINERALS. 

Sphene.-The cleavable variety of sphene from the plumbag 
vein at Grenville, was observed by Shepard and Brooke to be 
peculiar in its cleavage forms, and was proposed as a sub
species by the former, under the name of Lederite. The ordi
nary varieties of sphene cleave readily in the form of an obli-
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que rhombic prism of 113° 30'; while the cleavage prism of 
the Lederite gave the angle 125° 30'. The mineral of Gren
ville is massive, but crystals from Phillipstown and H ammond, 
New York, were found to exhibit a similar cleava3e, and were 
also supposed to differ in their external forms from ordinary 
sphene. Mr. Dana has since shown that the discordance in 
form is mereiy apparent, and that the two arc identical in 
crystallization, the peculiar cleavage of the Lederite constitut
ing the only recognized distinction.* The observations of M. 
Baudrimont upon the cleavages of calcspar, have however 
shown that the parallel rhombohedral cleavages of this mineral 
are not always equally perfect, and that it is much more com
mon to find one or two of them distinguished from the rest. 
He has further remarked, that in certain varieties, diagonal 
cleavages not observed in others, are found, and also cleavages 
parallel to different secondary planes. t Apparent anomalies in 
cleavages such as are presented in the Lederite, may then 
easily be conceived to be only instances of an unusually perfect 
development of some cleavage, which in the ordinary crystals 
of sphene is very obscure, or not at all ob~ervable. 

The Grenville mineral was first brought into notice by Dr. 
A. F. Holmes of this city. It occurs in a vein of plumbago 
which was formerly wrought by the Hon. R. U. Harwood, and 
is associated with white tabular spar, felspar, green pyr
oxene, yellow idocrase, and more rarely zircon and cinnarnon
stone garnet. The sphene forms masses often several inches 
in diameter, and perfect cleavage-forms measuring from one to 
two inches may be obtained. It is also found at another locality 
described in my Report for 1847-48, about half a mile north 
from this, in a vein with the same minerals, where it forms 
drusy-surfaced crystals, often of considerable size. The hard
ness of this sphenc is 5·5; specific gravity of pure cleavable 
fragments, 3·490-3·499, from the second locality, 3·510; color 
light clove-brown or chocolate-brown ; tran~luccnt. The mine
ral was finely divided by cleutriation, and dried in a water
bath. It was decomposed by heating with sulphuric acid, 
and after removing the soluble portions by water, repea-

• See Shepard's Mineralogy, Ed. 1844, p. 144, and the American Journal of 
Science for October, 1840. p. 357, and January, 1845, p. 180. 

t Comptes Rcudus de I' Academic, Nov. 8, 18±7, p. 668. 
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ting the operation with the acid three or four times, in the 
manner recommended by H. Rose. The remaining silica was 
analysed by dissolving it in a boiling dilute solution of soda, 
and the oxyd of titanium precipitated from the acid solution by 
ammonia, was also redissolved, to remove from it a little adhe
rent lime. A trace of iron associated with the oxyd of titanium 
was not separated; 100 parts of mineral gave:-

Oxyd of Titanium TiO 2, with a trace of Iron .. .40·00 
Silica, ..................................................... 31 ·83 
J,ime, ...................................................... 28·31 
Loss by ignition,................... ...................... ·40 

--100·54 

The composition is therefore identical with that of ordinary 
sphene ; the formula assigned to the species requires oxyd of 
titanium, 40·60,-silica, 31·03,-lime, 28·37. Subsequent ex
periments were made with the titanic oxyd, to ascertain 
whether it was any way distinguishable from that of rutile or 
ilmenite, but with negative results. b 

In a previous Report the existence of sphene in several of the 
intrusive trap rocks of this district has been mentioned. It 
has been observed at Montreal, Yamaska, Monnoir and 
Brome Mountains. The crystals which are generally imbed
ded in felspar and are very numerous, are always honey-yel
low or amber-yellow, transparent, brilliant and exceedingly 
minute ; they are often highly modified, and from their 
smallness are very difficult to measure. Tkey are evidently 
monoclinic, and in the hands of my friend Mr. W. P. Blake, of 
New York, gave for the angle of the prism, as a mea.n of several 
measurements, 136° 16', which is that of a common form of 
sphene. To render more complete the evidence of its character, 
I endeavoured to submit it to analysis, and by care was able to 
detach from a specimen of trap from Yamaska mountain, ·2 
grammes, which gave by a single trial 2·76 as the specific gra
vity. By ignition, the puherized mineral lost only ·001 gramme; 
heated with sulphuric acid, it left a residue of silica which was 
at once dissolved by hydrofluoric acid with the exception of a 
little undecomposed mineral ; the silica equalled 31·5 per cent. 
The sulphuric solution gave about 40 per cent. of titanic acid, 
and contained besides this, nothing but lime in solution. The 
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mineral was therefore identical in its composition with ordi~ 

nai:y sphene. 
1' Rutile.-In examining at the locality, the extensive masses 

of ilmenite which you have described as occuring at Bay St. 
Paul, and of which I have given the analysis in a previous Re
port, some portions of it were found to be coarsely crystalline, 
and to contain abundantly disseminated hard translucent grains 
of a yellowish-red colour and conchoidal fracture. A qualitative 
examination showed them to consist of oxyd of titanium, so that 
they will probably belong either to the species rutile or brookite; 
a determination of their gravity will be necessary in order to 
decide as to their specific nature. 

The mineral which occurs at the Bay St: Paul, in veins of cal
careous spar, and was alluded to in a previous Report as a green 
apatite containing much fluorid, is fluor-spar. The specimens 
much resemble apatite in their appearance, and gave with 
molybdate of ammonia the reaction of a phosphate ; but Ber
zelius has shown that fluor sometimes contains small portions 
of phosphate of lime, and such upon further examination, proved 
to be the nature of this mineral. 

Allanite.-I have observed this rare mineral in small quanti
ties in a felspathic rock, which is found upon the mountain road 
from St. Joachim to Bay St. Paul, about two leagues before 
reaching tile latter place. It here occurs massive in thin 
seams, and somewhat resembles the Swedish variety orthite. 
The specimens were brownish-black, opaque and apparently 
decomposing. A qualitative analysis showed it to be a silicate 
of lime, alumina and oxyd of cerium. 

Platinum.-This metal was detected last summer, in the 
gold washings of the Riviere duLoup, where it is found sparing
ly mixed with the gold, in minute scales and grains. These 
were soluble in aqua-regia, and the solution gave with sal-am
moniac the characteristic double salt. A:ssociated with it there 
was another metal which resisted completely the action of the 
acid. It formed small plates of a tin-white, generally hexagonal, 
and so hard as to resist steel; these characters show it to be 
iridosminc, the native alloy of the rare metals iridium and 
osmium, which is found with the gold of South America, and 
is from its extreme hardness, employed to form the points of 
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gold pens. Specimens of both of these metals, said to be from 
the Riviere des Plantes, have been placed in my hands by Mr. 
Cunningham. 

Gold.-The specific gravity of several worn fragments of the 
gold from the Riviere du Loup, was found to be as follows:-
15·761-16·490-16·654-17·60-17·77. The third specimen 
(I) after being hammered out to a thin plate and twice an
nealed, had a specific gravity of 17·024, and the fifth (II) after 
the same process 17·848. These two were analysed by solu
tion in aqua-regia and determining the amount of chlorid of 
silver. The gold was calculated from the loss, the solutions 
containing besides only traces of iron and copper. A third 
specimen of gold in fine scales (III) had a specific gravity of 
16·57. The results of the three analyses are as follows:-

I. IJ. III. 
Gold, ........... 86·40 ............ 87·77 ............ 89·24 
Silver, ....... .. 13·60 ............ 12·23 ............ 10·76 

100·00 100·00 100·00 

In these specimens there does not appear any proportion be
tween the specific gravity and the amount of alloy. The con
densation on hammering seems to be by no means alike in the 
two specimens. Perhaps the previous fusion of the gold, 
would render more evident the relation between its purity 
and specific gravity. A fragment of 7·5 grammes weight, 
which appeared to be free from cavities or foreign impurities, 
had a specific gravity of 15·761, and by a prolonged fusion 
with nitre and carbonate of soda, lost 1 ·76 per cent. of its 
weight, and acquired a specific gravity of 17 · 43. The pure 
gold from the previous essays, precipitated from its solution by 
oxalic acid and fused with nitre, had a specific gravity of 
18·685. 

I have the honor to be, 
Sir, 

Your most obedient servant, 

T. S. HUNT. 



ERR.AT.A. 

Page 15,-oth line from top, for Stromatopora read, Stictopo1'a. 
" 78,-lOth line from top, for 250 feet, read, 350 feet. 
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