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GEOLOGICAL SURVEY OF CANADA.

A ~

MosTrEAL, 14th May, 1852,
Sig,

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.

I have the honor to be,
Sir,
Your most obedient servant,
W. E. LOGAN,

Provincial Geologist.
To the Hon. A. N. Morin,

Provincial Secretary,
&c., &c., &c.






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’3 MOST HONORABLE PRIVY COUNCIL,
Gabernor Seneral of British Porth America,

awp
CAPTAIN-GENERAL AND GOVERNOR-IN-CHIEF
’ IN AND OVER

‘THE PROVINCES OF CANADA, ROVA S8COTIA, NEW BRUNSWICK, AND THE
ISLAND OF PRINCE EPWARD,

AND VICE-ADMIRAL OF THE SAME.

AN

! Montreal, 14th May, 1852.
May 1T 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. Indoing 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
Mxr. 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-
ces, 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 I 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 Provinge line, in the county of
Beauharnois, and the Riviére du Nord, in that of the Lake of
Two Mountains. In the neighberhoed of Beauharnois, my
explomtlons were carried on in conjynction 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 Chaudiére, with a view of
ascertaining facts connected with the gold washing on the Ri-
viere du Loup, and to make an excursion to the Riviére Ouelle,
to inspect a deposit which oceurs there, holding nodules con-
sisting of phosphate of lime,

The physical structure of the eountry between Beauharnois
and the Riviére du Nord, is 8o oonneeted with that of the district
farther westward, which eame 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 greup.

Potsdam sandstone.

Calciferous sandrock.

Chazy, Birdseye and Trentan limestones.

Utica slate.

The general mineral and fosgil characters of these formations,
in the area which came under my obgervation, do not differ
materially from those which they possess in districts that have
been noticed in previous Reports, nor from those in the district on
the present oeeasion described by Mr. Murray. It is not neces-
sary, thefefore, that I should give all their features in detail, or
do more than offer to your attention such peculiarities as may
be additional to those heretefore mentioned ; and these may he
related in describing the geographical distribution of the far-
mations.

The Potsdam, sandstone fosmation, xesting ungenformably on
the Metamonphic series (the lattes consisting of gneiss and in~
terstratified limestone) oceupies a marrow strip on the nerth
side of the St. Lawrence, below Montyeal, 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 Riviére 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 Elizabethtown, 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. Itissubsequently seen in March and Nepean, 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 Riviére 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 ofa peninsula, the isthmus to which, between the Ri-
vitre 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-
pending 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, Blaek 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 organic 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 orrather 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 confirmation 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
Chaudiére, 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 Nepean, 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 formations 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 is again subdivided into
three shallow 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 Elmsley 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 lowerpart 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 when the rock
is unweathered, of corresponding solid cylinders, composed
apparently of grains of sand cemented by a slightly cal-
careous matrix, more or less tinged with peroxide ofiron. The
origin of these cylinders is not quite certain; some suppose
them to be the remains of fucoids, others of corals, and they
may be ancient worm-holes; but however impressed on the
stone, they characterise 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
inehes in diameter, while the rope-like stems 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 anfiqua
characterising the rock, as this species, does at HJammond in
New York. No lingulee 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
slone, 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 commencement, 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 roaks,
ar 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 speeimens, with a number of footprints on each side
in angwering pairs ; certain sets or numbers of these answering
pairs have hamologeus 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
answering pairs in the homologues of different tracks are some-
times different, constituting something which may be eon-
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sidered analogous to difference of species. The homelogues
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 inelined to suppose. The
impressions are 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 bottem 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 tail, 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
bemologue 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 impression is light,
are separated from one another by intervals of the ungrooved
surface. The groove is often bat 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 ef the
footprints offer a congeries of segments of a cirele, 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 cerlain distance, as if the limbs of the animal had been
dragged along the bottom, while the body was afloat. Incon-
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 copvenience of reference. The generic term for the whole
is Protichnites, and the specific names are, P. septemnolctus,
P. ocionotatus, P. multinotatus, P. alternans, P. lineatus.

The surfaces on which the tracks of these animals are im-
pressed, are 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.- Hénault, about half a mile westward from that near the
mill. There are here four exposed areas in the space of four
chains. The first showsten 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 1o 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 soldered elementary layers..ccecccsssereace 5 0
White sandstone as above.....ccccorsmeesiveenmcssvesssiierssrorisees 1 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 iroNe.cicereessensorennss 2 0
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White sandstone, even-bedded, and splitting into rectangular
blocks, fit for building PUPPOSES..evceeeerseseeserantseraeaenes
White sandstone with very regular cleavage and bedding, fit
for building, and glass‘making ; there are ripple-mark
and reticulating fucoids on the tOP..c.essseccerreereesssrenses
White sandstone with a smooth surface .....e.ieereernsceens .07
White sandstone with ripple-mark and tracks......c.cceoe00ee. 0B
White sandstone with ripple-mark.......cceveerreniorerniesns0-2
White sandstone with a smooth surface and tracks.........0-2

White sandstone ; this bed is made up of beautifully regular
paraliel 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....coceceeereenerenrrerennnas

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 Scohthus linearis.....cceieenennee

White sandstone ......... eeenerenrenanas ecerrenacans reersasesinereues .

White sandstone slightly caleareous, with a thin more sili-
ceous bed at the top, varnished over with iron stain and
marked by Scolithus..ccicereriereecriennirenmimraoesiconieeenes

White sandstone marked on the top with Scolithus.............

White slightly calcareous sandstone with ripple-mark and
Scolithus ......... creecerannennes teeuessserestsenetnserstnsesrensenere

White less calcareous sandstone witlh Scolithus.....eceerraeenen

White calcareoussandstone ; the calcareous matter increases in
patches, and the rock weéars unequally......coveesiravroneanss

White slightly caleareous sandstone with Scolithus, prevail-

ing in afew inches at the top..c..ccccrcsresrentersesarervenennes
White slightly calcareous sandstone with a Seolithus bed at
the 10D .evereenees esonessnsstsareasenrirares creesussrannies

White slightly calcareous sandstone ; Scolithus at the top...
White sandstone with a Scolithus bed at the top holding cal-
Careous PAtChes ceevecceeronnrscsonseseranssnoraseasaseensoraeases
White sandstone with calcafeous indications and a Scolithus
bed at the t0P.ccecrrcrcecorcuraseas
Concealed ......ccoeeereasontsarorsnsssrsesisssannene esrrenmrenes
Greyish caloareous sandstone, with two bands of hmestone
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 stems one and a-halfto two inches wide ;
the forms of the meshes are sometimes four, sometimes five

ssens
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and somelimes six sided; the part included within the
mesh is filled with elay or rather a crambling dark green
shale, giving a brownish straak ; when the shale is remov-
ed, the stems stand out in relief to the height of half an
inch ; geodes or nodules of reddish cale-spar eccur in the
bed sparingly disseminated w.orimnininnniaveinimas 3 0

The ripple-marks, which occur on surfaces so close in suc-
cessiont 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 coming
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 Hénault’s field
to the tracks on St. Louis River, the sandstone marked by
Scobithus can be followed aleng 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 Seolithus, and
the more massive beds hold abundance of two species of
Maclurea, M. matuting 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 Chateauguay
River, in the first two of which the same two species of
Maclurea are met with in several: exposures, while the litha-
logical character of the rock varies little the whole way. An
exposure near the bridge displays Pleurotomaria rotuloides of
Hall. In good limestone beds three miles farther east, and in
the Caughnawaga quarries two miles beyond, the chief
fossils are Alrypo plena and Orthis pectinella, and the
beds appear to belomg to' the Chazy formation; while
four miles further, at the Sa;t}lt’ St Louis; nihe species
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of Trenton fossils are met with. They are :—Leptens seri
cig, L. deltoidea, Orthis testudinaria, Lingula quodrets,
Murchisonia bicincia, Glyplocrinus decodactylus, Echine-
encrinites anatiformis, Calymene senaria, Isolelus 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 igland of Montreal to
the city, displaying T'riarthus Beckii and Graptelithus 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 tworacks,
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 Hénault’s beds, while geographically their
pesitions are equivalent in relation to the Calciferous sandrock,
which on each side bounds the more silicious formation. Pro-
ceeding from the position of this 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 (%/vémde Isle, where quarries
expose good limestone beds, resting horizontally on others of
an arenaceous character, and containing Raphistoma, (two
species,) Murchisonia, Luomphalus and Cythere, all unfigur-
ad ; and at the head of the Beauharnois Canal, near Lake St.
Francis, three miles still further up, besides Raphistoma there
is a Phkacops allied to Downingii, and Isolelus giguas.

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 Calvaire, 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 the Islands of
St. Geneviéve, 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. 1f a line be
followed obliquely across the anticlinal from the Canal track-
bed to that of St. Geneviéve 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 thickness of sixty-five
feetof 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 flat
sandstone, and on reaching the track-bed of the St. Geneviéve
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. Genevidve
Island,and here we still find the sandstone marked by Scolithus,
while in Isle Perrot opposite, thin bands of red sandstone oc-
cur, similar to those of Pointe du Grand DéYroit, 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 Murchisonia like gracilis, but flat in the whorls, a Pleuroto-
maria 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 calea-
rep-arenaceous beds, which with their geodes of calc-Spar are
met in several places beyond. We then in a low escarpment
cpme upon a rock composed almost entirely of Airypa plena, a
species characterising the Chazy limestone. The rock usually
affords good building stone as well as stone for lime-burning,
and it has been a good deal quarried at the village of St. Ge-
nevidve, just opposite the mid-length of Isle Bizard. The
White Horse Rapid is situated about three miles to the east, and
here on both sides of the Riviére des Prairies (a branch of the
Ottawa,) black limestone beds, lying in the form of a shallow
trough, and displaying fifteen species of Trenton fossils and one
of Chazy, are surmounted by black bituminous shales holding
Triarthus Beckii and Graptolithus bicornis of the Utica slate.

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

Stictopore acwl..eovev covee. . ..... Trenton,
Leptena alternistriata. .coooeveeaenn. <
allernal@..oove crvescennnn ¢
Pleurotomaria umbilicela..........Birdseye.
Murchisonia perongulatd........... ¢
Modiolopsis oblusg..ceeecoveseaane
Favositesalveolaris.cceee vovseenees ¢
Phytopsis cellulos@e.eeee vonneenes ¢
Atrypa plena.....ccv eveeeveasas.. Chazy.,

In the chief part of the district which came under my ohser-
vation, the dip of the strata isso small that it is scarcely ap-
preciable ; the most gentle undulations completely disarrange
any attempt to asceriain 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 Riviére du Nord, however,
B



8

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 Riviére du Nord, not far above Lachute Mills,
where the Potsdam sandstone makes its obtuse turn from the
valley of the St. Lawrence to that of the Ottawa, the dip ofthe
fossiliferous strata is south, at an angle of about four degrees ;
and we bave first the contorted gneissoid rocks and their inter-
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 thitty and forty feet in
height, between which and the gneiss there is a flat sandy
walley, varying in breadth from a quarterto a half a mile, in
which the stream winds its course. - The sandstope has been
traced thirteen miles consecutively to the eastward, andis known
much farther, and where the section was measured a track-bed
oceurs at the top of the escarpment, at a height of probably 250
feet over the 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-arenaceous beds
for about twenty-five feet up, and then calcareo-arenaceous beds,
bolding geodes of cale-spar, compose the remainder of the rise.
About 300 yards farther, after a very gentle 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
Ophilete levata of Vanuxem (a Calciferaus 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
two-feet bed of good limestone, the out-crop of which, from its
having been quarried for lime-burning in several places, has
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, been followed from Carillon to Grenville, thirteen miles. The
dip of this bed, from its out-crop to the Ottawa (two miles,) is
-about seventy-five feet in a mile. That it overlies all the beds
of the previous section is not censidered uncertain; from the
paucity of exposures, however, between it and the gneiss and
the increased dip near the gneiss, it is not easy to state how
amuch. It may be at least 150 feet, for there are seen in some
of the exposed sections on the Ottawa, very nearly 100 feet of
under-lying calcarecus-claystone, which, all weathering more
or less yellow or brown, are in some parts bituminous and in
‘others arenaceous, often presenting in the latter case geodes of
«calc-spar and heavy-spar, and none of these heds appeared in
the Riviére du Nord section. PFmmediately beneath the two-
feet bed of limestone there is a singular and extensively spread
concretionary layer, in some large exposures of which, surfaces
-of half an acre shew the concreticons, consisting of concentric
layers, cat in half and closely packed together, some of them
being twoe or three feet in diameter. The limestone bed is
{fossiliferous, and displays Maclurea sordida, Pleurotomaria
nodulose, Raphistoma, two species of Murchisonia, one of them
a variety of bicinte, an Afrypa allied 1o extans, Turbo, Ortho-

" «ceras, Modiola,Cythere in abundance, the same as that of Grande
Isle, and a new species of Paradoxides ; and at a short distance
above the bed, there are about fifty feet of sandstone interstrati-
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 modetately fine grained, and
yield good fire stones, while others are coarse and in addition
10 quartz pebbles, hold a multitude of phosphatic_nodules
mingled with small fragments of what appears to be a Lingula.
At Grenville these beds have been most exposed by the cutting
of the canal ; they are found to cross the Otlawa to Haryﬂlon—
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
dimestone, composed, as in the St. Annesection, almost entirely
of Atrypa plena. In this rock also small phosphatic nodules
exist in some abundance, a few of which hold small fragments
of shells.
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Specimens of a conglomerate ‘bed brought from the Aflfu-
mette Falls; higher on the Ottawa, on a previous exploration,
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 the same strati-
graphical position as the Grenville beds, but at the {yﬁumette
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 abundanee ; one of them was obtained
at Riviere Ouelle, on the south side of the St. Lawrence,
seventy-five miles below Quebec, whence the conglomerate
limestones and sandstones, in-which the nodules are imbedded,
are traceable to Point Levi, opposite the city ; the specimen so
much resembles a fragmeitt of cylindrieal bone in appearance
and chemical eomposition, that it was slieed for microscopical
examination, in the {ull expectation that it would shew bony
structure, but this being wanting, the speeimen suggests the en-
quiry whether, confined in ils stony mould, any chemical
action might have been exerted 1o obliterate its original struc-
ture without destroying its form.

Mr. Hunt has given the analysis of these phesphatic nodules
in his Report, by which it<vill'‘be perceived that they yield
from thirty-six to sixty-seven per cent. of phosplat: of lime,
and that they all, on being heated, give out ammeonia and an
animal odor like that of burnt horn.

ECONOMIC MATERIALS.

The materials capable of industrial application, which have
come under my observation in-conneetion 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 limestone.

Magnetic Iron Ore.—This ore of iron was seen on thej

thirteenth lot of the fourth range of Grenville, the property of
Mr. Eaton. It appears on the west side of the lot and about
five acres from the front, in a mass of gneiss, the stratification
of which runs with the ore and dips W. N. W. <56°. 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 eliff 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
aeaily o0, and therefore must be abeut 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 2 mile from the gneiss, white
crystalline limestone prevails holding graphite, mica, serpen-
.tine, chondrodite, and a honey-yelow mineral resembling the
chondrodite in color and the size of its grains, but more like

o At e 5 A

the serpentine in its degree of hardness. -l

Gold.—No further examiration was last season made in |
the distribution of the auriferoms 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~

of five miles on the Rivers Chaudiére and du Loup, at their |

Jjunction, with a breadth of a quarter of a mile on each side,
and a number of men having been employed by him, streaming
for it during several months-of the summer and autumn, an op-
portunity was taken to-visit the loeality, with a view of obtain-
ing, facts to form some estimate of the quantity the deposit
might produee.

The working had:been canfined to a spot in the bed of the Ri-
wi¢re du Loup, about ten acres from its junetion with the Chau-
diere. The stream is here aboutforty or fifty yards wide, arid, like
the rest of the country for a considerable breadth in this part,
it is underlaid by clay slates, interstratified with occasional
beds of more or less caledreous sandstone, varying in thick-




2z

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 spaces, and the immediate banks often consti~
tute precipices of 100 to 150 feet. At the spot chosen for
working, the higher banks recede a little as they turn towards
those of .the Chaudiére, and a flat extends between them and
the edge of the stream. The chief part of the work had been
limited to a space in the bed of the stream, extending from the
left bank to a distanee 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
viver-drift was accumulated upon the uneven surface formed
by them, to various degrees of depth. In some parts the rock
was bare, and in others covered to the depth of a few inthes,
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 heles ; but of the rock itself, in the cleavage
joints of which scales of the metal sometimes descend iwo
or three feet, little more than cne fifth had been taken from
its place, and none of it during my presence, an intention
being entertained, as | understood, to work the top of the slate
when a convenient quantity of it had been cleared. The de-
tritus eonsisted largely of coarse material, with which sand
and clay were mixed in yarious proportions in different parts.
Many vast boulders lay on the roek, or protruded froma among:
the detritus, which were too heavy to be removed; smaller
ones were still large enough to be removed with difficulty,
and others of all sizes occurring among the drift, when they
were seven to eight 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 eonsisted chiefly
of pebbles and fragments of slate and sandstone exactly re-
sembling those on which thé gravel rested ; many, both ragged
and rounded, consisted of white quartz, such as composes
veins that are met within the clay slates, and in the mare
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talcose slates of the mountain range to the north; not a few
were of serpentine, and some were of red slate, and of the pe-
culiar mixture of epidote and jasper, described in a former
Report as existing on the Riviére dés Plantes in St. Joseph
Seigniory, and other places ; while many were identical with
the various other kinds of rock, such as corneous quartz, talcosg
quartz rock, and diallage rock, also described as present in
the mountain range ; several were of a fine guartzose conglo-
merate, similar to beds which occur north of the serpentine
of Vaudreuil Beauce ; 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-
tity, though I cannot pretend to estimate the per centage.

Among the fine materials that could be examined after the

washing, (the finest of all, such as the clay, having 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 colored grains, which, in so far as their na-

ture ' could be determined under microscopic examination,

were chiefly garnets, a few of them zircons, and some were
supposed to be spinels.

In washing the detritus, the Cornish {ye 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 with a division forming a
well for the contrivance of a small side sluice 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 alongside
of it even with the top, a gutter made to convey the waler to
the upper end from the main ran; 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 upper end with the gravel and other ma-
terials, which were brought from the excavations and laid down
on the platform near him bytwo others. The water acting on
the gravel, which was slightly adjusted with the shovel to
loosen it and give an even surface, carried away the lighter
particles, while 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 even 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 fail, were thrown out of
the box as of no more use; the remaining two or three feet
were divided into two parts of a foot or eighteen inches each;
the lower one, or the second crop, was added (o 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 away, 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 second running
were again washed separately, the tails thrown away, and the
second crops added to the first erop pile of the second running,
and the first crop placed by itself to be the subject of a different
operation. This was washing it on what is called a copper
bottom. The copper bottom consists of a small two-eared or
handled tub about fifteen inches 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 third running being by portions placed
in this tub or sieve, the sieve is forced down into water held
in a keeue 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-
deney to push up the material lying on the bottom, the lightest
the farthest up, and the jerking movement assists this. The
gold being the heaviest substance, soon gets to the bottoem, 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 subsequently placed on a shovel and vanned
or separated by means of a little waier, and a peculiar motion
given to the shovel, which only a person dextrous from long
practjice 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 keeve, 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-stream-
ing. The full period of work was five months ; but a considerable
deduction must be made for aceidents. The whole gang was
for some time employed in constructiig 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 days, 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
conyeniences 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 143§ penny-
weights, the price of which, stated to me subsequently by dealers
in London, to whom a sample was submitted, 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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£31.8s. ; the wages paid were £15, leaving a margin for profit
of £16 3s., by which it would appear that the deposit was
yielding about double wages.

Resulting from the season’s work on the Riviére du Loup
there was about a ton of fine black iron-sand in the keeve or vat,
over which the copper bottom was used. The unseparated
quantity of gold in this after repeated trials, was ascertained
to be 177 grains per pound avoirdupois; this would give
165:%; penny-weights to the ton, the gross value of which would
' be about £36. From amonga few ounces of fine gold obtained
from the sand, there were collected some small grains both of
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 atfirst 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 silver ; some of the larger pieces also obtained from
the copper bottom were spotted white from the same supposed
cause; but Mr. Hunt, on heating this white gold, found that it
quickly turned to a good goldea yellow, and that the discolora-
tion was occasioned hy a thin coating of mercurial amalgam.
. 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 undisturbed in the drift ; and as no mercury
had been used on the ground, it leads to the supposition that
some ore of mercury may possibly be one of the mineral pro-
ducts of the country, though not a grain of cingabar, the com-
monest form of the ores of mercury, has been observed in the
gravel. Among the substances obtained in separating the gold,
lead shot of various sizes, from partridge to swan shot, has been
nearly as abundant as the gold. Not a vanning was made
' of the concentrated material without obtaining some of it ; its
presence is no doubt due to the gperations 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 {ime have brought quicksilver with them
and spilt it, is a question that cannot be determined.

It is impossible 1o 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, asthey
are called, both Canadian and American, traversed the country
during the season, but I have not heard of any that paid their
expenses, 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 suffi-
cient regularity in any one place, to give fair results ; butitap-
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 ethers, engaged in
the ordinary occupations of the country, would only love their
time by turning gold hunters.

Some regular work has been tried on the Touffe des Pins,
in the Seigniory of Vaudreuil 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 are a greater number of large pieces pro-
cured there than on the Riviére du Loup ; the largest I have
seen {rdn the Touffe des Pins wants two penny-weights of
four ounces. The largest piece obtained on the Riviére du Loup
weighed under two ounces. s

Iron Ochre.—Small patches of reddish-yellow iron ochre
were met with on the thirly-fifth or thirty-sixth lot of the first
concession of Hemmingford, by the margin of one of the small
ponds which eccupy the deep ravine called the Gulf or the
Devil’s Hole, in the Potsdam sandstone formation on the sum-
mit of Covey Hill or Hemmingford Mountain. The loeality 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.

Sandstone fit for 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 Calvaire ; indeed there would
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be no deficiency of moderately good material in almost any
position in which the upper part of the deposit is exposed; bat
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-sevénth lot in the second range of Williamstown, 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
operatton 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 present is probably very small, but
the stone has not yet been analyzed.. The field was some years
ago purchased by Mr. J. Dagg, of Mdntreal, for the purpose of
establishing a glass factory on it, but the design, not howevey
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. "
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 thatan 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 oceurring at the base of the Chazy limestone, on the
thirty-third lot of the seventh copcession of Lochiel, where they
are sparingly disseminated in the Yock. They occur in pre-

cisely the same stratigraphical place, on the rear of the tenth
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lot of the first concession of West Hawkesbury, where they are
rather larger, but still in sparing quantity. As the nodiles,
however, when separated from the rock, hold, accordingto 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 agricultural appli-
cation when lime is required, as the phosphate can scarcely
fail to be of additional service.

Smali 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 tke 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
verlical amount is not very great. The shale, however, is
easily excavated, and the sandstone beds are very fully stud-
ded with the 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 clay, and the phosphate to fertilize
it; but some experiments would be required to ascertain eost.
Brown nodules of the same description, but larger in size,
occur in a conglomerafe supposed to be of the same age as
the Grenville beds at the Mumette Falls on the Ottawa ; but
their character not having been ascertained until lately, and
the extent to which they are disseminated in the rock not hav-
ing been noted on the spot, I am not certain what importance:
to attach to the locality. In 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 pdint outside of the
Riviére Ouelle, 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 York is termed
the Oneida or Shawangunk conglomerate; but the want of
fossils in the section render it difficult to know the exact place
which the rocks associated with the bed, occupy in the series,
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" wo undisturbed locality to shew the complete sequence of the
- wmembers of these two groups having yet been met with in
Eastern Canada. The limestoges, holding more or less of these
nodules, are about eight feet thick, but in only one bed do they
oceur in a’oundance, and this is of an irrégular thickness,
swelling 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 which occur at Point Levi,
opposite Quebec ; but to shew their relations at Riviére Ouelle,
a section of the rocks above and below them is here given in
" descending order:

e, 1,

Hard datk grey sandstone in thin Jayers of four inches to one
foot, separated by ihin layers of dark grey and black
shales with fine scales of mica....ceeiiinieecrciiicienniiiiains 32,
Hard dark grey sandstones and shales, with two hard dark
grey beds which weather brownish, and are strongly cal-
CATEOUS ceveesrevussmvossstnastsresssesnsesavedonssserensssrsaseeseasen O
Dark grey brownish weathering limestone of an arenaceous
character ....o.ee. beseraenene ceneen conneserniiiees . 2
Dark grey brownish weathering limestone, and dark grey
sandstone layers with dark grey and black arenaceo-mi-

caceous shale.......... besssrsnssenees eerassne verrreeseesraressesnes 4.
Dark grey sandstone with dark grey arenaceo-micaceous
shale ......cceee .. 10

Dark grey ﬁne gramed thlck-bedded sandstone very s]mhlly
calcareous ; the band swells occasionally to greater di-
mensions in the strike, and diminishes occasionally to one
OOt veresorraserserrosinammannsansneases 6.

Dark grey thm sandstones and shales, a greater propomon of
shales than in the previous beds........ccveenuiee . 2

Grey fine grained calcareous sandstone in beds varymrr from
four inches to one fuot, separated by dark grey and some-
times black shales and occasionally by green shales...... 94.

Striped lightand dark grey micaceous shales of an arenaceous

ChaTACIe . e vererersevsrassssnannssrsasssassassassonaarvsorassncensecss O
bty 186a
2
Striped grey and ted arenaceo-micaceous shales with beds
of grey limestone.. conees 4.
Red shale with grey hmestone and dark grey sandslone lay-
BS tevrecreonsanes esesssnse s tosonnasnsins 4eass08snscrensreriineanenss 6.

Grey limestone beds, patehes in which are of a conglomerate
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character, with small black phosphatic nodules, sparingly
disseminated in them ; the beds are of one inch to one
foot, and they are separated in the upper part by red shale,
in the lower by green and black shale............ errennnene
Green and grey shale with thin badds of limestone..............
Grey conglomerate limestone, with a few small bluck phos-
phatic nodules and with some shale above and below the
band .ovveviennieneennes teereieeenriere e siianes
Grey and reddnh-nrey shale, \v1th a bar'd of greyhmestone
Grey arenaceous limestoné with bands of red and green shale
Grey arenaceous limestone beds sepatated by red shale......
Grey arenaceous limestone with small thinly disseminated
black phosphatic nodules...ccccccevicniiiineniniiiisissinnnan.
Grey calcareous sandstone and arenaceous limestone, separat-
ed into'beds by grey arenaceo-micaceous shale............
Grey calcareous sandstone and arenaceous limestone, separat-
ed into beds by grey and red shale....
Red shale with bands of grey limestone... eeesneerne
Grey limestone beds separated by dark mey sha]e thh a
band of red shale at the bottom... e
Green and red shale with a few bauds of hmestone
Red shale with patches of conglomerate limestone, sometlmes
swelling out to a foot and sometimes diminishing to two
or three inches; the pebbles of the conglomerate are
chiefly limestone with a very few of red jasper, and they
are mingled with a great moltitude of black pkosphatic no-
dules, or pebbles ; some of them are as round as shot and
some quite flat, while others are of irregular shapes........

sssessnces

creaaseue

3.

Red 5hale wiceivinciniencnscnai.
Green 8hale wevcriereiiorirenere coreniennsrnennen renenrrnens
Red shale....c.coereereee Ceerestusenceraenanns crrtcnnanen Crtresensesneanes
Green shale c...oiivcenrinniiniresnienine,
Red shale woeceiienciseerernrnisnienesane
Green shale ....c.icevenes
Red shale cceveeriveeerernnnienneane .
Green 8hale civeceeecieeinreeneeniirnnsrerieneineieiisniesssenness
Red shale...eccciieriinciiiininesisennainrreei e
Red and green shale..ceeivereeriniiiniciiiiiiuiiinninnnninenn
Red shale .......... R ON ereavieens
Green shale ..coiiee civnriiiiieiiecniiieieiieieestecincnenen
Red shale vnﬁ g:een stnpes... S
Red shale with irregular bands of yellow wealhermg grey
sandstone, occasxonall) of a calcareous character....vuinuss

200098000 00s0000s0 00000t

2.
— 85,

6.
12.

10.
14,

10.
18.
10.
46.

12.
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Red shale with a bed of yellow weathering sandstone at the
bOUOM  weerivniiiiiirirneicsnnnrs s ssnniessesssiessenaerees 46,
Red 8hale wevveiereeriiinrmiriiinrinnsesinisennensinsssenecnens 60
Red shale with beds of coarse dark grey sandstone....c.covvepere 12
— 295.
4.

Greenish sandstone weathering reddish-drab; it is slightly
micaceous with small black grains and occasionally small
flat black pebbles of shale ; the rock isin general slightly
calcareous, and there are great and small subspheroiilal
shapes or portions which are very calcareous; in conse-
quence of the presence of these calcareous spots, when
severa] small ones are near together, the rock wears intoa
fretted and pitted sarface like the pillar sandstones of
Tourelle, (see Report for 1843-4.) The rock is thick
bedded and the béds are separated by thin bands of green
shale 5 portions of some of the beds are coarse, and have
white quartz pebbles as large as peas, and at the base
they become a fine conglomerate...vvuvviiresmrssecsrsnrneeares 3%
Red and green shale with three bands of sandstone occupying
one third of the amount...coviiimeeneiiininiinennnne
Red and green shale with three bands of sandstone.....c....uus...
Red and green shale with a ten inch band of sandstone at the

4,

(5 O P S PN U UOON . 4

Whitish sandstone, hard and very quarizose, almost a quaitz
sock ; to the eastward it swells toten feet.iinenennnieees 4

Green shale ccvevienicniinieiioncecioncecncisienenseas ceoraveceres D
Green shale and sandstone... vesrennveennes A
Green sandstone .......... ceeriee . 2
Green and red shale..... vereees B
Green sandstone.....eee.. veeeres 44
Green shale ........ e 24

Green sandstone ... . . veees 2
Green shale with bands of sandstone....eeue... veersee 2
Green SandsloNS i sirecsnssacerararasoscoscgens veeensa s
Green sandstones with one or two partings of green shale...... 7.

Green sandstone with partings of green shale.......cooverenses  43.
— 130,
5
Red shale with a few bands of sandstone ingredsing towards the
BOtOML.. ven i iieeieravesscnnasirmeesesnnaneneennserasemennsnnsanees 1440
Red shale and sandstofiew . neneninininimneennsonnes 24
— 168.
6.
Green sandatoneu.iacenvancamnensnteiionernanesnscesnies 15

Concealed cvrservecenirvommcorsnsnsssnserstboromasiaisssesespssossaseases  Sv
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Greenish 5andstone weeeeeereecsreanenireienensinminssinsessinsenss 3
Red shale ...oeeerenens eeane Esansasatansanns aenstnanasesnsnsnatenssssnsne
Concealed .iecreerennes
Greenish sandstone .....
C0n0EAIEd ...vvererrerurisirnrninissitassesessieersssnsecresstsssareseraens 20
Greenish 8andston@...cecieerivireriecerrancinnss easreterrnssrensatanne 8.
Green sandstone and green shalea.wecvosecsssncescorenrsinencnnenns 11
Greenish sandstone, calcareous in spots and composed of fine
conglomerate at the bottom.......... DOPS PRI 1. X
Greenish sandstone with bands of red shale...cccmvssecersecccsnns 2,
Red shale with thin bands of sandstone....c.ccecenrerererecerencnes 2,
Green sandstone sometimes very chloriticand dark colored; it
holds scales of plumbago....... reressesesstnssssessrnesnosnasacns B
Red shale with thin bands of sandstone.....cc.ccecvrsevsioniceeasen 15,
Concealed but supposed to be chiefly red shale .......
Greenish sandstone with red shale.....cccecressvscasssoenscinnenes 2

Concealed ..oiveeivriciecesimerenisnienneiieceeissnnonensosrenssssacennns 20,
Greenish sandstone srersetessansausiarevessasasnn s e ssessarestnossassanes 134
Red shale with bands of green shale and a few ba.nds of sand-
S1008 wesrerreorens eseacsnen cerenes cvesesunenes PP 12 3
Dark irou-grey sandstone....... conrenens rereetessesssarennsraenunaas e 3.
Concealed .......... errietteseassaraaunessnsesisrninteasenttarens soseisanne

Greenish 8andstone ...eeeveceeesecrsesecervorarevscsatareosrssssosnisacee  Os
Red and green 8hale...cveiseeinennicenisieninanseiienceens 34,
Greenish fine conglomerate with white quartz pebbles as

large as peas and BeANS ., vvercrcarivisnseresocericoniossoecenns 14
Greenish fine conglomerate....eeeveiarareeesiriserscrsnsseneoncrannnes 11,
Greenish sandstone and fine conglomerate...ccvecrsreecrensernne 22
Red and green shale and sandston@..eesecerecacecrseosocssesenns 13,

— 392,

—

1256.

Clays for Common Bricks and common Poltery.—In 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 extendsalong
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 of

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 ortwo feet. Inthe interior
of the country, bricks are made on the Chateauguay River, at the
Portage near the line between Godmanchester 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 to 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 was 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
wvillage ; the articles made are tureens, jugs, butter and cream
jars, ginger beer bottles, and such like.

Building Stone.—Good stone for building occurs in abun-
dance in the county of Beauharnois. There is little scarcity
of it wherever the Potsdam sandstone prevails, particularly the
upper part of it; the beds are in general even, and the thick-
ness so various that it would not be difficult to obtain whatever
courses might be required. The stone 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 aspect 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
edges for a long time. It is capable of resisting considerable
heat, so much so, that in some parts 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.
It is undoubtedly more expensive both to quarry and to dress,
than the limestone which is s6 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 purpose, it is often still available for the latter.

A quarry is opened inthe 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 guarry 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 sitnated. The expense of working the stone was probably
considered too great, and limestone from St. Geneviéve, Caugh-
nawaga, and Grande Isle was preferred. The Caughnawaga
stone is grey, and with the St. Geneviéve, coming {rom the same
formation as the beds behind this city—the Chazy limestone—it
is much of the same character. Large blocks, capable of receiv-
ing a good face from the chisel, have been obtained from both
localities, as well asfrom beds cquivalent to those they present,
on the tenth lot of the first concession of West Hawkesbury,
and the twenty-seventh or twenty-eighth lot of the first conces-
sion of East Hawkesbury. The Pointe Claire quarries yield a
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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 beds of the sangdstone 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 backs to their chimney fire places. The stone is
capable of resisting considerable heat, and it has been used
with success and economy in the farnaces of the pyroligneous
acid manufactory near Mr. Cushing’s establishment in Chatham.
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 parts 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
Caughnawaga and St. Geneviéve 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 the 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 of
the Ottawa, by the waters of which it is very often covered,
and its stratigraphical position must be about 100 feet beneath
the two-feet limestone bed. When burnt, the stone by ex-
posure to the atmosphere slowly air-slacks, and when com-
pletely slacked and mixed with sand it may make a strong
moriar, 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 afier remaining twenty-
four hours under water.

Flag 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 stratigraphical 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 Jocality the thickness
exposed ig 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 wonld be
inferior to those of Malone, being motre brittle, less even and
breaking into less regular shapes. :

Industrial Exhibition.—A considerable portion of my time
baving been devoted to an endeavour to bring fogether such a
collection of the mineral productions of Canada, as would
fairly represent that branch of the resources of the Province at
the Exhibition of the Industty of All Nations in London, and to
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display 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 that &
should take this opportunity of stating to your Excellency how
far this endeavour has been successful, and of shewing 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 whieh 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 were 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 oceusred, 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 Pravince, 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.

Maeneric IroN  OrE—Large blocks from Marmora, Madoc, Bedford,
South Crosby, Hull ; smaller specimens from Portage du Fort, Bol-
ton, Leeds, Sutton, New Carlisle.—Geological Survey.

MacneTic Iron OrE.—A large block from South Sherbrooke.—Dr. J. Wd-
son, Perth.

SeecuLar IroN Ore.—Specimens from Wallace Mine Location, Lake Hu-
ron.—Geological Survey.

SeecuLar Iron (Ore.—A large block from MeNab. —4. Dickson, Packenham.

Boe Iron Ore.—A large block from Vaudreuil Seigniory.—R. Lancaster,
Vaudreuil.

A large block from Riviére du Chéne.—J. Proulz, 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. & H. Desriviéres, Stanbridge.

Small specimens from Camden, Eardley, Simpson, Ireland, Lauzon
Seigniory.—Geological Survey.

Small specimens from St. Maurice Forges.—Hon. J. Ferrier, Monireal.

Wrovent Iron.—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, Monireal.

Cast Iron.—Pigs cast from the ore of Belmont and Marmora.—Marmora
Iron Company, Marmora.

TiTaniFerous IroN.—Large blocks and small specimens from St. Armand,
Sutton, Brome, Vaudrenil Beauce.—Geological Survey.

ILueNITE, sometimes intermixed with Rutins.—Large blocks from St.
Urbain, Bay St. Paul.—Geological Survey.

Zinc Ore (BLENDE.)—Specimens from Prince’s Location, Pointe des Mmes
Lake Superior.—Geological Survey.

Lzap Ore (GALENA.)—Specimens from Prince’s Location, Thunder Cape,
Pointe des Mines Lake Superior, Bedford, Fitzroy, Indian Cove Gas-.
pé.—Geological Survey.

Corper Ore (PyRiTES.)—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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(VarrecATED.y—Specimens from Point Porphyry Lake Superior, Broce
Miues Lake Huron, Inverness.—Geological Survey.
€V17rEOUS.)—Specimens from Prince’s Location, and Harrison’s Loca-
tion Lake Superior ; Bruce Mines Lake Huron.—Geological Survey.
(Native.)—Specimens from Harrison’s Location, Ewart’s Location,
Michipicoten Island.—Geological Survey.
¢ArceNTIFEROUS PyarrEs.)—Upton ; (AURO-ARGENTIFER0US )—Ascott.—
Geological Survey.
Copeer Ore (Yerrow.)—Large blocks from Bruce Mines.—Montreal Mi-
ning Company, Montreal.
CorpEr (SMeLTED.)—Tough dake from Bruce Mines, resulting from the
pyritous ore.—Montreal Mining Company, Montreal.
CorPer (NaTIvE.)—Specimens from St. Ignace Island Lake Superior.—
Montreal Mining Company.
Nicker Ore (Svrpsurer.)—Specimens from Wallace Mine Lake Huron.—
Geological Survey.
S1LvER (NATIVE.)—Specimen of 3} per cent. ore from Prinee¢’s Location,
Lake Superior.—J. F. Badgley, Montreal. g
(SmeLTED.)—Specimens resulting from the ore of Prince’s Location
Lake Superior.—J. F. Badgley, Monireal.
(Native.)—Specimens from Prince’s Location and Harrison’s Loca-
tion, Lake Superior.—Geological Survey.
GoLp' ¢(NaTIvE.)—Specimens from washings on the Touffe des Pins,
Vaudrewil Beauce.— Chaudiére Mining Company, Quebec.
(NaTive)—Specimens from Lake Etchemin, Rivers Chaundiére, du Loup,
Famine, Poser’s Stream, Bras, Guillaume, des Plantes, Metgermet,
St. Francis, &c., &e.—Geological Survey.

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

Ura~ OonrE.—Specimens shewing traces from Madoe.—Geological Survey.

Caromic IroN.—Largg masses from Bolton and Ham.— Geological Survey.

Comsvt Broosr.—Specimens shewing traces from Prince’s Location Lake
Superior.—Geological Survey.

Wapor EartHy ManganesE.—Small specimens from Bolton, Stanstead,
and Tring Townships, and the Seigniories of Aubert Gailion, St.
Mary and St. Anne.—Geological Survey.

Macneric Iron Pyrites.—Specimens {tom Lanotaye and D’Autraye.~—

Geological Survey. )
MovryapENITE.—Specimens from Terrace Cove, Lake Supetior.—Geological
Survey. g

*Deromre.~—A large block from Dathousie.—Dr. J. Wilsen, Perth.
Specimens from Litchfield, Dunham, Leeds, and Stikely.—~Geological
Survéy.
Misanusere.—Large masses from Bolton, and large masses stained with
oxide of chromium from Boltoti aund Sutton.—Geological Swrvey.
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: Mineral Paints.

Iron Ocure.—Specimeus from Seigniory of St. Anne Montmorency.—E.
Caron, St. Anne, Montmorency. '
Specimens from St. Rose.— /. M. Cyr, St. Eustache.
Specimens from Pointe du Lae, County St. Maurice.—D. G. Labarre,
Three Rivers.
Specimens from Petite Riviére Romaine Ibberville.—G. Dubérger,
Murray Bay.
Specimens from Magdalene Islands and Gaspé.—R. W. Kelly, Gaspé.
Specimen from Durham.—J. Hall, Melbourne.
Specimens from Beanharnois, Stanstead, Durham.—Geological Survey.
Barvres.—Specimens from Baryta [+land Lake Superior, Bedford, MacNab,
Seigniory of Vaudreuil Beauce.— Gealogical Survey.
SoarsTong, TaLcosE BraTe.—Specimens {rom Stanstead, Leeds, Potton.—

Geological Survey.
PuospHATE oF InoN.—Specimens from Vaudreuil.—R. Lancaster, Vau-
dreuil. '

Materiols applicable to the Aris.

LitrocrAPHIC STONE.—Blocks from Marmorad, prepared, with drawings
and illustrations.—Geological Survey.

Materials applicable to Jewellery.

AcaTes.—Cut and polished specimens from Michipicoten, and Simpson’s
Islands and North shore of Lake Superior.—~Geological Survey.

Jasper.—Pebbles cut and polished, and a boulder of Jasper Conglomerate
Lake Superior.—Geological Survey.

RiesonneD CrERT.—Specimens from Thunder Bay, Lake Superior.—Geo-
logical Survey.

PerisTERIT E, PERTHITE, LABRADORITE.—From Buthurst, Burgess, Drum-
mond.—Dr. J. Wilson, Perth.

Materials for Glass-making.

Waite QuarTzosE SsNpstoNEs.—Large slabs from the Ottawa Glass
Works, Vaudreuil.—Boden ond Lebert, Vaudreuil.

WhiTEQUaRTZ0OSE SANDaTONE.~—Small specimens from Ship Channel Lake
Huron, Ham, Nepean, Isle Perrot, Riviére du Chéne, Stukely.—Geo-
logical Survey. -

PrrcasTone.—Small specimen from Michipicoten Igland Lake Seperior.—

Gevlogical Survey.
Refractory Malerials.

Soarstoss.—Large thick slabs from Bolton, and small specitiens frot Sey+
mour, Sntton, Brome, Potton and Balton.-—Gedlogical Survey.
Preestone.—Small specimens from Calumet Falls.—Geological Survey.

.
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Promsaco.—Large and small specimens from Grenville.—Geological Sur-
vey.
Large specimens from Grenville.—Hon. R. U. Harwood,, Vaudreuil.
Wauite Sanpstone.—Specimens dressed and undressed from St. Maurice.—
Hon. J. Ferrier, Montreal.
AssesTus.—Large specimens from Dalhousie.—Geological Survey.

Mineral Manures.

PuospHATE oF Lime.—Large crystals in erystalline limestone from Bur-
gess.—Dr. J. Wilson, Perth.
Gyrsum.—Large blocks from Dumfries, Brantford, Oneida and Grand River.
—Geological Survey.
FrEsH-waTeR SmELn MarL.—A large specimen from Montreal.—Mr.
Sheriff Boston, Montreal.
A specimen from Belleville.—A4. Yeomans, Belleville.
Specimens from Gaspé.— R. W. Kelly, Gaspé.
Specimens from Vaudreuil.—P. 1. Delesderniers, Vaudreuil.

Grinding and Polishing Materials.

WHETsToNES.—Sundry specimens from Madoc, Potton, Stanstead, Hatley,
and Tingwick.—Geological Survey.

Mivrstone Rock.—Suadry specimens from Rouville, Stanstead, Brompton,
and Seigniory of St. Joseph.—Geological Survey.

TrrroL1 EarTa.—A specimen from Montmorency.— Geological Survey.

Materials applicable to Common and Decorative Construction.

Roorine Srates.—Specimens from Riviére du Loup, Tring.—Geological
Survey.
Specimens from Kingsey.—J. Hall, Melbourne.
Specimens from Frampton.—M. Quigley, Frampton.
Rep GraniTE.—Specimens from Bathurst.—Dr. J. Wilson, Perth.
Waite GraniTeE.—A cut specimen from Stanstead.—J. Munroe, Stan-
stead.
A large cubical split block from Stanstead.—Geological Survey.
Limestone.—A cubic dressed block from Quebec.—N. 4dubin, Quebec.

A dressed slab from Bytown.—J. Scott, Bytown.

Specimens from Thunder Cape, Battle Island Lake Superior ; Rama,
Madoc, Portage du Fort, MacNab, Wentworth, Rouville, Phillips-
burgh, Montreal &o.—Geological Survey.

Hyoraviic Limestone.—Specimens from Brantford, Kingston, Nepean.—
Geological Survey.

SgreenTINE.—A large block from Burgess, and a small polished speeimen.
—Dr."J. Wilson, Perth.

Large cut and polished slabs from Orford.—Geological Survey.

Marsre.—Large cut and polished slabs from Dudswell, St. Armand, Pack-
enham, Phillipsburgh, $t. Dominique, Grenville, Portage du Fort.—
Geological Survey.
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Bricks, WaITE AND RED.—Specimens from Camden.— Geological Survey.

Miscellaneous Materials.
Minerar CaovrcHouc,—A large specimen from Enniskillen.—Geological
Survey.
Pear.—Specimens from St. Dominique.—Dr. Boutillier, St. Hyacinthe.

Nore.—A map shewing the distribution of the 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 publiec Canadian contribution as it is
yet an imperfect document.

To indicate how this collection as a whole comparéd with
those of other countries, it will perhaps be Sufficient, instead of
making any statement of my own in regard to its merits, to
quote the opinion of the jury of the eclass comprehending
mineral products, as expressed in their report by Mr. Dufrénoy,
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, and 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 shewn
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 beaunty 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 campetition.
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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 were only
three Canadian exhibiters, connected with mineral manufac-
tures, whose products came before the Jury; totwo 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 smelied, and the Hon. J. Ferrier,
for his wrought iron from the St. Maprice forges, and the bog
iron ore of which it was the produce; and the latter the
Marmora Iron Company, for their cast iron extraeted from the
magnetlic 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. Eustache, K.
Caron, of St. Anne, Montmorency, G. Dubérger, of Murray
Bay, and R. W. Kelly, of Gaspé, for their iron ochres ; and of
Messrs. Boden and Lebert, of Vaudreuil, dor the white sand-
stones they exhibited, which were used by them in the manu-
facture of glass.

The whole collection as illustrative of the geological strue-
ture and mineral produets of a large area, and as affording in-
formation of new sources of supply fo 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 eonnected with it as a whole,
while at the same time I had, without solicitation; been horior-
ed with an appointment as a juror in the class to which the
colleation belonged, my colleagues were precluded from bestow-
ing on it a higher mark of distinction than a speeial notiee in
the treport.

It appears to me that the mineral collection made as favor-
able an imptession on the publi¢ at large as upon the Jury, and
most of the metropolitan daily journals noticed it with appro-
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bation ; 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 Mines, 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 have 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 accustomed 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 100 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 Sheflield manufactarers 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 the requisite skill were once introduced into the country,)
whether any competition could be established in favor of Ca-
nada, seeing that 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 magnetie
oxide, and hetween the magnetic oxides of Sweden and some
of other countries chemical analysis, instituted for the express
purpose of comparison, ha$, 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,) which 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 geological formations different from those of
Sweden, 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 difference in price. The geolo-
gical formations yielding the magnetic oxides of Canada and
those of the United States, where 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 Atlantie, 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
magnetic 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
expedient or necessary. To metgllurgists 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 insmall 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 allthe 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, contribut-
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 great 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 prize medal awarded the Mon-
treal Mining Company for its exhibition of copper ores,and
copper extracted from them, attests the interest with which 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 Chaundié¢re Mining Company’s washings onthe 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-

‘«qations, were eagerly inspected by the public; as already
stated, honorable mention is made of those exhibited by the
Chaudiére Mining Company.

Of the second class of minerals the chromic iron was that
which attracted most attention. The size of the specimens at-
tested the importance of the beds or veins in the spots from
which they were taken, and several of the manufacturers of
the chromates of potash and of lead, made inquiry as to the
general probabilities of the supply, thé 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, and 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 tothe per centage of the oxide
of chromiun in it, ranging from forty to sixty per cent. The
value of it last year was about £6 to £8 per ton, but discoveries
in the Mediterranean, and subsequent shipments from Smyrna,
had reduced the price, in the beginning of this y&ar, to £4 per
ton, which may possibly be too low to permit of a profitable
export of it from Canada.

In regard to the third class of mmerals, I was informed by
one of the principal manufacturers of paints in London, that
the iron ochres from Canada were of the best usual description,
and equal to those now imported from France. The French
achres 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



49

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 fromit several hundred 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 scientifie
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 Qolitic 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 hands of a Londonlapidary to
be slit and polished for exhibition, and their addition to the
collection, as materials applicable to jewellery, served to em-
bellish 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 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 undersfand, have originated a trade to England
in the article.

Among the refractory materials, were exhibited large slabs
of soapstone from Potton, and a moderatelylarge sampleof 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,
Brantford and Oneida, I was indebted to the kindness of Mr.



51

Gilbert Burrows, are especially mentioned in the jury’s repont,
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
sufficiently 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
of hones and grindstones exhibited in the English division by
Mr. C. Meinig, proprietor of one of the most important estab-
{ishments 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 1o as-
certain whether the Niagara 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
of 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 Wales; 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, and even the collections from extensively worked
quarries in other countries, afforded a most instruetive and
satisfacfory lesson of the variety of useful purposes to which
so cheap and easily wrought a stone could be devoted. Not
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 eoolers, dairy dressers, kitchen
and hall flooring, tables, chimney mantles, and a maltitude 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, are embellished with gilding or
with paintings in colors resisting fire, showing landscapes, or
imitationsof stone, and asilicious varnishbeingapplied, 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 M.
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
snitable 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 building stones con-
sidered, that a prize medal was awarded to the best collection,
and honorable mention was made of several others. Some
single bloeks 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 Devonshire, 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 construction, ap-
peared to me to equal the granite of the Eastern Townships,
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 serpentines from Brompton Lake, shew-
ing a dark green ground with black spots, was of a peculiarly
beautiful character. 1 was informed by the marble manufae-
turer, a highly respectable one, who eut the stone, that large
blocks of such a desecription would command a ready sale in
the 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-
able description may be obtained from that region.

Before quitting the subject of the Industrial Exhibition, I
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am desirous of expressing to your Excellency how much I feel
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 rnineral deparf-
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 participated in the effect of this upen public
attention. I have to thank for their kindness also those 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 dutiés assigned to him in the Canadian division,
was of great advantage to all the Canadian exhibiters.
Museum of Economic Geology.—The act making provision
for a Geological Survey of the Province, eontemplates as one
of its objects the establishment of a Provincial Museum for
the purpose of illustrating by maps, specimens and descrip-
tions; the geologieal structure of the eountry, and of affording a
view of its mineral resources; and the government having
placed at the disposal of the Survey a building, in which 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 museums connected with educational institations,
minerals are usually exhibited as they are related to one
another in chemical compesition, in crystalline form, or other
outward mark by which they are distinguished; such col-
lections are useful to enable a learner to acquire a general
knowledge of mineralogy. Orthey 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 veins and the 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 discowgring useful minerals. But
another arrangement of which mineral substances are capable,
and which is not found in ordinary educatfonal institutions, re-
gards their application to the purposes of life ; it isparticularly
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 advantage ;
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 character 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 natienal 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 Surves of the United Kingdom, under the
Commissioners of Her 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 instrudtive 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 available 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 which 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 native in-
dustry.

I have the honor to be,
Your Excellency’s
Most obedient servant,
W. E. LOGAN



REPORT

orF
ALEX. MURRAY, ESQ., ASSISTANT PROVINCIAL GEOLOGIST,

ADDRESSED TO

W. E. LOGAN, ESQ., PROVINCIAL GEOLOGIST.

Woobsrock, 29th January, 1852.

Sir,—I have the honor 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 Western 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, composed
of trap, the summit of which is 538 feet above the Riviére &
la Graise, at its foot, where this stream joins the Lake of Two
Mountains, while the land for nine miles southward from the
summit maintains a considerable elevation, overlooking the
level tract beyond, up and across the St. Lawrence. 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 into 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 Bylown :—

Rise. Fall. Height.
Feet. Feet.  Feet.
Lot O, Bytown,ececeeeeeriiniieenreiceiinciniosnnciesmsniseresnsssseraeenes 62°2%4
Billings?, Gloucester, lot 17, Rideau front.......eee0e.58:36.00 000000012060
Cumming’s, W. Gloucester, lot 17, con. 13.........124:00............244:60
Rossiter’s, 0sgood, 1ot 3, con. B.ueeeercsncersssenserssnsnrseneeees89:60..17500
Kemptville, Oxford, lot 27, con. 3....cccevereerrerees 30,00............205:00
Edwardsburgh, lot 27, con. 10, 12} miles fror St.
Lawrence..ccvevcisnsnrereernsrencossrerasereasrsenanes 39,000000800....240-00
Edwardsburgh, lot 30, con. 6, on Petite Nation
River, 8 miles from St. Lawrence....ceevesnesessesorsssesa73:00..167-00
Petite Nation River, 10 miles from St. Lawrence. 8-00............175:00
St. Lawrence, at Prescotti..ececissesecsssessrssssrnnssacssenses37°00:,.118:00
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A lessimportant set of levels taken durigg the season on the
Riviere de Dlsle, 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 would give
three and a-half feet per mile as the fall in the river, the distance
being seventeen miles. The mouth of the Riviére de Plsle is
fifteen 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
- eommanding 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 countrg which flanks it to the westward is hilly, but not
mountainous, and the exposures of rock are more numerous
than 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 forination 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 org®hic 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 8t. Lawrence, between Brockville and
Gananoque, and the townships north from the river, lying be-
tween it and the Ridean 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 micaceous, hornblendiec,
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, and the main shore near Brockville.

When the elementary minerals are much mixed, the beds are
generally fine grained, and they frequently hold small erystals
of tourmaline ; but there are large grained masses runuing with
the stratifieation, very feldspathic, sometimes grey and some-
times white, the latter consiSting almost entirely of large indivi-
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 ocecurs, associated gvith white
quartz and large grained feldspar, the latter in spots and
patches through the calecareous matrix, which is also dotted with
small spangles of graphite.

A In Escott, on the sixteenth lot of the second concession, in
flesh coldted feldspathic beds, interstratified with more mica-
ceous bands, a string of magnetic iron ore was met with, ranning
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 Charl®ton 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. 2’ 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 indurated 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 are 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-mas$ is of a decomposing crumbling
nature. The strike of the beds is north-eastand 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 sulphuret.

Crystalline limestones are also extensively exhibited in the
neighborhood of Beverly, township of Bastard, and of New-
boro’, 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. *

An

St in.

Pure white, highly crystalline, coarse grained limestone with small

disseminated scales of graphite running in layers, and rounded
grains of mica ........... e e

aggregate of colorless translucent quartz, coutammg c]eavable
forms of white feldspar, readily decomposing by the action of
the weather into kaolin, with patches of greenish chloritic lime-
stone containing brown mica ; in some parts the feldspar is re-
placedbya soft greenish-white sub®ranslucent unctuous mineral,
having a somewhat columnar structure, and a waxy lustre re-
sembling indurated tale, and there are present occasional scales
of graphite, and grains of copper pyrites decomposing into the
blue carbonate..cccveieeiiemirerantsninnserierismsiiieeneniiensnnesiees

A fine grained and more calcareous aggregate of quarts, with cleavable

forms of feldspar and calc-spar, and scales of graphite ; green
stains occur in patches.....ceceues ceestnriansanes esenseserensareacenentne

Coarse conglomerate, of which the matrix isa 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 sandstone
are finely but distinctly laminated, the lamine being shewn by
intervening bands of a white color ; one of the laminated pebbles
ts characterised by a layer of coarser pebbles in one of the di-
visiens, The sandstone pebbles are flat, and lie on their flat
sides in the general plane of the stratification. Mica is dissemi-
nated in considerable abundance, and there are a few scales of
graphite .ucoviririiieneicimiensnecininieeinicinesisscsinnsiecnienenns

Fine grained calcareous sandstone....c.veerrerussvenessessnrorssasessacenases
Fine grained,very hard, crystalline, arenaceous bluish-grey limestone,

weathering reddish, with a few scales-of graphtite......ccceeereinee

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

JBYETS soevererersnersntonsonennrsesrnsensnsreasncsrasssensssssassenssersasesasnsee

(=0 )
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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 Rigand 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 magnetie 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-whitg feldspar
weathering opaque white, and crystals of brown mica. Another
consists of greyish-green cleavable 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 colored 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.

Caleiferous sandrock.

Chazy limestone,

Birdseye, Black River and Trenton limestones.
Utica slate.

Potsdam sandstone.—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 it 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 fucoids on their
surfaces, and a numberof 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. Onone ofthese
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islands already mentioned as a mile south-west of Charleston
Village, and commonly called Bluff Island, the following des-
¢ending section occurs

. Ft. In.

Sandstone, blood-red at the top and chocolate colored at the

bottora, with nodules or concretions of quartz, weathering
brown on the upper 8uHace..cuiiierinencsonsiisictonieciensss 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 sandstone of a pink or reddish hae, and occasion-
ally striped with decided red........caveereeeens dsidhesturvescans . 5 7
Red and dark brown 8andston®.i..eceeeseiesvernsssonccrnnnes cevenraranne 5 0
Blood-red coarse sandstone with coneretionary nodules.......... 2 0

Dark btown, red and yellow banded coarse grained sandstone,

dividing into thin Jayers .. evciisirecenniseisvserncrensions 11
Red and yellow sandstone in ahematmg stnpes dxvxded into thin

Jayers..ccveiiierinniionieniensnanens R R ersesrnnsariennes T 3
Red and yellow striped and mottled sandstone of a coarse grain,

not well exposed......ueueeivrinnicrnnnierinnienieneenninsiinne 11
Coarse red sandstone with quartz pebbles scattered through it... 2
Coarse dark yellow sandstone striped and mottled with red ; the

upper part is réd, and holds largé pebbles of quartz seat-

tered through it ...ccvueerereensennens HEIPON S SR ORI T -
A conglomerate bed, with a matrix of dark browh or yellowish

coarse silicious sandstone, sometimes tinged with pink, and

holding pebbles chiefly of quartz, in irregular layers ; the

latgest pebble or rather boulder is one foot in diameter...... 8 0
Coarse dark brown sandstone or fine conglomerate, with pebbles

chiefly of white QUATtZ...iiicernvriersssrescsmassesonscossensnnenies 2 11

<

(= =]

Red taleo-quartzosé rock of the Metamorphie series.....eerenne.

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 overlyirig 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 thé eleventh lot of the eleventh
coneession of Lansdowre, at the head of nne 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 calcaréous
layers at the top, and conglorrerate below, which'is seen in

contact with the Metamorphic rocks, but, (iit consequefice of
r



66

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
linearis 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 erystalline 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;
they 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 concession
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, Lingule antiqua,
with another and rarer species much less tapering to the bezk.
They occur also in a cliff near Newboro’, 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
fucoids, come to the surface on the crown of an anticlinalform,on
the twenty-fourth lot of the fourth concession of West Glouces-
ter ; the anticlinal 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 jts 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 Détroit, 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 Dé-
troit, fine grained white quarizose 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-
tinet 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 frequently
seen at Beauharnois, occurs only in one of the smaller trails.

Calciferous sandrock. Resting on the sandstone 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
beds hold geodes and patches of white and smoke-brown cale-
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 the western part of
the trough, occurs in the vicinity of the village of Johnstown and
on some of the islands opposite. At Batfle Windmill, a little
over a mile below Prescott, the following descending section

was measured ;—
Ft. In.
Pale grey arenaceous impure limestone, weathering bright yellow,
and rapidly disintegrating on exposed surfaces; the bed is
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filled with concentric concretionary balls, the concentric Iayers

of which are frequently interlined with white calo-spar.......o0... 1 2
Grey less impure limestone......uiveiiiee st ceiiniiinnienicrsaseenensnenn, 05
Grey arenaceous limestons, wnth many geodes of calc-spar, and

cracks lined with the same mineral..... vovenanee 0 7
Drab colored calcareous sandstone, with a large quantlty of ca]c-spar

in geodes.ueuecieireveninnannns cerverrervaseans cevserieeennss 1 B
Compact pale grey, yellow weathenn« arenaceous l1mestone, rapidly

digintegrating on the surfaces... ‘e 0 8
Compact pale grey aienaceous hmestone w1th geodes of ca]c-spar )

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

previous bed .occiiiiieicsiiiiieiaseniisniinenieninciseenssernines 0 10
Dark blue arenaceous limestone viveeviesmmeisenseecrennens 0 8
Brownish calcareo-arénaceous shale .c.veieeereervinncrnenniinnan drrresancnns 0 3
Dark blae arenaceous limestone, with small geodes of calc-spar...... 0 6
Dark blue arenaceous limestone of a crystalline structure, sometimes

tinged with red, and separated into beds by thin layers of a very

dark blue shale .c.vceucereianiiiiiniinciiiniirnnnnne. crreeneees 1 2
Brownish-grey rather coarse textured hmestone, thh obucure con-

voluted shells.... vee veersaserennes 4 6
Dark blue arenaceous hmestone wnh occa.smnal large concentric

balls..ceevoese RN XY TRURION X REY TR LR NI LN O L O B |
Atrenaceous limestone ererauseisiisaan s sbiasernnasrranissbusessabeniens cunissanes 8 6

17 8

The dip of the measures here is neatly 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, and the following descending
section, as measured a short distance above Maitland, is sup-

posed 'to begin about where the former ends.

Dark blue arenaceous limestone with geodes of cale-spar ; thers are
exposed on the surfaces of the beds, fucoids and many convoluted
shells..... ceserersetreine CRTPNT | 7 SEET IR P,

Dark brawmsh-«rey sxlxclous hmestone in memﬂar layersi.icocciuvnnes

Dark bluish grey arenaceous. lifmestone. ... cuescssrenseesseresasasearersecses

Grey quartzose sandstone, weathering browh...............................

Dark grey calcareous sandstone......... vhisasseed eeserevsresenssiboraainsitaen

Concealed .. “evesi o e eienstareriathilbasivestsonvtessiatnesuTestiis

Bhuish-grey s]xghtly arenaceous hmestone.... I PAPRRIRTOOY R L1

Pale grey or drab colored sandstone in thin beds...... eesdaseiadaidiidaiad

Concealed ...ooeuirueaiiensncissasnsrencireanersnnaniinconens

Pale grey arenaceouns lunestone with great quantmes of fucoids on the
UPPEF BUIAOCE. soesecssersosvossssrssossorssatssnesssarsorsnsnsrsssessannssase

ssessoseasss eeovensve

DBDWO DO WOWm

Ft. In.

cComdoMmMOooaR

[}
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White sandstorie, calcareous on the upper partu.eiereecesiniseiiennss 4 0
White sandstone, with soft brown-staiped vertical streaks probably

SCOlithuis BNEATIE . uveverereresseesssmnencesrensirisisessssssssessisvessssss D 0
€oncenled coiievereeriiereniiioninraimernesnarenaisisstineirierntesnessnaesaisonas 10 0
Brownish-grey calcareous sandstong,......... eeresinsressetarassriastasanss . 20
White quartzose sandstone, with some thir interstratilied calcareous

DANAS ceeererrrreensssnraressiossssnsmerstsonsssssasramsartacesorsess aesaserees O 0

59 6

This section, it is evident, is at the base of the formation,
where it begins to form a passage to the sandstones beneath,
and exposures of this part are very frequent along the whole
line of the sandstone outcrop. Towards 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. Exposures 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 fram a denuded mass of quartz rock, belonging to
the Potsdam sandstone or the Metamorphic series beneath;
again near Kemptville, 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 cliff of thirty feet, and at Kilmanr-
nock, Merrickville and Nicholson’s Rapids. In the sounth part
of the township of Glaucester, 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 ont at the base of the cliff, forms an anticlipal 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 beds belonging to the formation yield good lime ;
such, however, do oceur 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 formation ; 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 Ridean 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 (Atrype
plena of Hall), and there are present with it a few examples of
an unfigured species of Cythere. The rock reésts 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 Qornwall, about a mile and a-half or two miles north
of Mille Roches, a quarry 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 chambers hold
indurated bituminous matter, Strepfoplasma crassa, Schizocrinus
nidosus, Leptena alternata, L. sericea and Orthis testudina-
ria, shewing the rock to belong to the Trenton limestone, of
which it is probably near the base. Inthe 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 locks, the same des-
cription of black massive beds occurs; and its fossils are Col-
umnaria alveolata holding an indurated bituminous matter in
the cells, with fragments of Sticfopora acuta, Shizocrinus nydo-
susand Isotelus gigas, as well as the genera Chetifes, Leptenu,
Atrypa, Murchisonia and Cythere ; orthoceratites also occur,
and one of the forms appears to be Ormoceras tenuifilum ;
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 Leplena sericea, L. deltoidea, Orthis tes-
tudinaria, Schizocrinus njydosus, with Pleurotomaria, Cyr-
tolites ?2 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,
Lituites, Isotelus, and Cythere ; and across the stratification to
the westward, on the eighth lot of the seventh concession of
Charlottenburgh, Leptena sericea, L. alternate,and Orthis testu-
dinaria occur in grey and black Trenton beds. Farther north-
east on the River de P’Isle, which at its 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 onthe seventhlot 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 river up transversely to the stratification, at 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 thé seventh concession of Lochiel, where it holds Atrypa
plena and exhibits small black nodules with a large per cent-
age 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 right 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 with-
out the radiating striee, 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 Riviére 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
Chazy 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 Leplena sericea,
L. alternata, L. filitexta, Orthis testudinaria, Lingule elon-
gata, L. like quadrate, but without the radiating striee, a large
bivalve like Avicula elliptica, and Chatiles 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
tweatieth lot of the second concegsion, 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 twelfib
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 foriy feet in a mile.
Lumps of iron pyrites occur jnthe 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 river 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. glternata, Qrthis testudinaria, O. ynz, O.
sybquadrate ?  Sireptoplasma crasse, and the genera Belle-
raphon, Murchisonig and Qrthoceras.

Thin bituminous leaves notpnly part the beds, but irregularly

enetrate the roek, and ip this position, probably replacing
{ucoids, they give the rock its nqdular character. To the
westward of the ngh Fal,ls,, at Cooke’s Mills on the Castor, in
the eighth lot of the ninth concession of Russell, which would be
in the strike of the strata, there is an escarpment of about five
feet, consisting of dark blue 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 Lepltena sericea,
Orthis testudinaria and O. peclinella. On the south bank
of the Castor, in the next concession to the west, thick
beds of dark blue limestone dip N. 30 W. <20°, and farther
west at Louck’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 is occupied by thick bluish beds of
granular limestoge, the gection on the south is as follows, in
descending order :—

Ft. In.
Black shale supplied with one species of coral in great abundance ; o
the upper part holds large concentric concretionary spherical
nodules of a fine-grained black limestone, passing in some parts
into a bed of black limestone eight inches thick....cccereevecerenees 3 6
Dark blue or black limestone holding Cythere in abundance, some of
them of a quarter of an inch Jong ....... PR SN .. 110
A strong bed of black bituminous hmestone, somewhat nodula.r in,
BLrUCtUTe coveerernnnees ctmereenases teeresrinesnesnsaiens creeerreiietnaeerannans 30
Black shale c.ccuveeciennnnns SRR UCUPRRI LI |
Dark blue hmestone, with lmperfect dxvxsxons of b]ack shale. . 1 6
Dark bluish-grey black weathering limestone, with divisions of cal-
careous shale holding imperfect f088il8 vureseeunnvneceeniencorcinrennss 2 4

12 6

The black or dark blue limestones traced thus far, were
found where quarries existed, and wherever they had been tried,
1o yield good material for bulldmg, as well as admirable for
lime, and the blacker the stone in general the whiter the lime.
Inmany places, by carefully selecting blocks free from calcareous
spayr, which frequently invests cracks, and fills the organic xe-
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 attajn a thickness
of pretty nearly 400 feet; but the irregularities occasioned by
a succession, of dislocations by whigh the strata are seyeral
times partially repeated, disabled me from ascertaining car-
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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
8. 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 considerable dis-
tance beyond the Grande Chaudiére 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 shale. 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-
,Weathe’ring bituminous limestone containing numerous 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 peroxidised 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. Atthe Rideau Falls the strata are in descending
order :—

Ft.
Nodular Hmestone ... cccversmiennarecsacaes DU : 1
Thin bedded limestone, parted by bltummous shales. verensaseeses 16
51
Utica slate.—About half a mile up the Rideau River the
black bituminous shales of this formation, holding T'riarthus®
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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 eastwatd 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, thege black shales, after repeated exposures in the inter-
val, shew a last one alittleabove 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 farther 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 degreesin 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, running south-eastward, crosses the Prescott Road between
the tenth and fifteenth lots of the fourth concession of West
Gloucester. On the flat land in front of the north-eastern slope
of the ridge, a well, sunk by Mr. Walkely 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 flat swampy tract of country, well
known to occupy these townships a few miles south of the
river.

Drift.—The 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 boulderg, derived chiefly from the Calciferous sandrack, -
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 streamsin the sejgniories
of Vaudreuil, Soulanges, and Rigaud, as also on the south
Petite Nation and its tributaries. On the Riviére 4 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 eolor, in which a red band is interstratified of from
eighteen to twenty-four inches; both of these likewise azre
calcareous and fine textured. Sections of clay are exhibited
far up the Graisse in Hawkesbury and Lochiel, as also on
the Rivitres de DIsle and Baudette, 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 were met with in thege
clays ; but clays occur higher on the Oitawa, jn the yieinity
of Bytown, at the mouth of the Gatineau on the north,and
of Green’s Créek on the south side, which in addition to
marin¢ shells, of the species Sexicava rugose, 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 lomp-sucker, the northern coasts of Scotland and
America. Their fossil representatives are always enclosed in
nodules of indurated clay of reniform shapes, and they appear
fo 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
same 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 alge 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 that 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 assogiated with isolated beds of
gravel and sand, among which great quantities of marine
shells of comparatively recent origin are 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 grenlandica,
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, and 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 Kemptville, 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 were
much broken, were associated with sand mixed with loam, and
appeared to be chiefly Saxicave 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, Saxicave rugosa and Tellina grenlandica, 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. Saxicave rugosa was met with also on the
road between the fifth and sixth concessions 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 : Jarge
boulders of gneiss, mita-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, where Saxicava rugosa was
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.
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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 Riviére 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 between elevated summits of trap; these plains
rise gradually to the south, until they reach their maximum
elevation of about 280 feet over the Graisse, beyond which they
slope gently off to the 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 are 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 strewe