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GEOLOGICAL SURVEY OF CANADA,

MonTRrEAL, May 1, 1850.
Sir,

I have the honor to request you will do me the favor
to present to His Excellency the Governor General, the
accompanying Report of the progress made in the Geo- -
logical Survey of the Province, during the year 1849-50.

I have the honor to be,
Sir,
Your most obedient servant, '

W. E. LOGAN,
Provincial Geloogist.

To the Hon’ble. James Leslie,
Provincial Secretary,
&c. &c. &ec.



TO HIS EXCELLENCY

THE RIGHT HONORABLE

JAMES, EARL OF ELGIN AND KINCARDINE, K. T,,

BARON BRUCE OF KINROSS AND OF TORRY,

ONE OF HER MAJESTYS MOST HONORABLE PRIVY COUNCIL,

Gonermor Genernl of British Fnrth Americs,
AND
CAPTAIN-GENERAL AND GOVERNOR-IN-CHIEF

IN AND OVER

THE PROVINCES OF CANADA, NOVA SCOTIA, NEW BRUNSWICK, AND THE
ISLAND OF PRINCE EDWARD, ’

AND VICE-ADMIRAL OF THE SAME.

Monrrear, 1st May, 1850.
May 1t rLEASE Your ExceLLency:

I have the honor to submit to Your Excellency’s consideration
the following Report of the progress made in the Geological
Survey of the Province, during the year which has just elapsed.

A description of the soils of the country being one of the objects
contemplated by the Legislative Act making provision for the
Survey, Mr. Hunt was instructed to collect samples in different
parts of both sections of the Province. The analyses of these
have constituted the chief portion of his labors during the winter,
in addition to the examination of various ores, minerals and
mineral waters; and his Report on the result of his investigations
I have now the honor of transmitting to your Excellency.

Agreeably to the design expressed in the Report of Progress of
the 1st May last, my own attention has been principally devoted
to the examination of the formations of the Eastern Townships, in
their continuation beyond the Chaudiére River to the Temis-
conata Portage Road, in which I was aided by Mr. Murray
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during the whole, and by Mr. Hunt for part of the time it oceu-
pied; but having been given to understand that an unsuccessful
application had been made to the Legislature, during the last
Session of the Provincial Parliament, by the member for Sague-
nay County, for the means of prosecuting researches for coal by
boring, in the vicinity of Bay St, Paul, where the discovery of
supposed indications of the mineral had been proclaimed by
some of the inhabitants, and that the Government were desirous
the geological character of the locality should be examined;
for this purpose, when we arrived at LIslet, in the progress of
our exploration on the south side, the opportunity was taken to
cross the St. Lawrence to the locality in question, and two weeks
were employed in investigating the rocks 4n the neighborhood
of Bay St. Paul, and also those of Murray Bay, which pre-
sent features of a similar kind. The time thus subtracted
from the exploration of the south side, disabled us from effect-
ing so complete an examination in some parts of the region
as we could have wished; but indeed, in respect to the whole
of that region, the very complicated contortions of its strata,
their frequent metamorphosed condition, and the great extent of
surface that still remains unreclaimed from the forest, and unre-
presented on any map, are such as would require a much longer
exploration than has been bestowed upon it, or than can perhaps
be at present awarded to it with due regard to other parts of the
Province, to follow out the details of its physical structure.
- Many of the facts that have been ascertained appear isolated,
and ‘would require a knowledge of many more to bring into view
their harmonious relation as parts of a whole, and it can only be
& very general sketch of some of th~ .01y eolozical feature. of
the district, that can at this momen' he prosented in crnnizion
with and continaation of those exhibited in last year's Repoui.

In proceeding to place before Your Exceliency some of the
prominent facts ascertained during the season, it will be conve-
nient to give precedence to those derived from Bay St. Paunl and
Murray Bay, as the rocks there met with support those eonsti-
tuting the south side of the St. Lawrence, and by placing them
first, an ascending order of sequence will be maintained in the
formations that enter into the present description.




BAY ST. PAUL AND MURRAY BAY.

These two bays, about seven leagues apart, are the termina-
tions of two valleys, scooped out of a mountainous country, and
resemble one another in almost every respect, with the exception
of their direction. The valley of Bay St. Paul, through which
flows the River Gouffre, has a north and south bearing, while
that of the Murray Bay River in the portion of its course at pre-
sentincluded, runs about S. 55 E. ; the former isthe one further west,
and it follows that the valleys approach one another in the inte-
rior; so that about ten or twelve miles up the Murray Bay River
the distanee between them is not over four or five miles, and
there appears to be a depression from the one to the other along
the foot of a range of high hills in which the Gouffre springs,
but across which the Murray Bay River runs in a deep gorge,
its sources being in the vicinity of those of the Montmorency
River. From this vicinity it flows first to the north-east and
then turns at nearly a right angle to this course, about eleven
miles on the road from Bay St. Paul to Chicoutimi on the
Saguenay. This road runs through the valley of the Gouffre,
and another one joins it coming from the valley of the Murray
Bav R verono pessor. (he Ruisseaudes Frénes, the Little Lake
ara Nuirre' bede, wilch are all tributary to this river. Both
the valleys display a considerable amount of settlement for nine
or ten miles up; the soil in both, to heights of 300 to 400 feet, is
generally strong clay, with occasional patches of sand and gravel,
and in the middle of the valleys these materials are found singu-
larly distributed, not in even extensive layers, but in a multitude
of small hills or hummocks, often of a perfectly conical form,
thickly aggregated in many parts, and affording a marked char-
acteristic. The soil of the uplands appears also in general
argillaceous, but rising towards the mountains it becomes
remarkably stony. The block of country between the valleys is
mountainous, and so is the coast both above and below them, and
the gensral elevation must be considerable, perhaps over a thop-
sand feet above the level of the St. Lawrence. These elevated
parts however, often shew excellent farms, from. the fields of
which the stones have been removed with great labor, and the
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farms produce good crops of oats, barley, rye, pease and pota-
toes, in addition to which in the valleys, before the Hessian fly
became sodestructive in Lower Canada, abundant crops of wheat
used to be obtained, and there can be little doubt, if due atten-
tion were paid to the application of manure, the mountainous
character of the district would not deprive it «! considcrable
agricultural value. A narrow strip of country on the margin of
the St. Lawrence, occupying about fifteen miles of the distance
between Bay St. Paul and Murray Bay, is marked by some of
the same features as the valleys; included in the distance is the
spot called Les Eboulis, displaying the ruins of a great land-slip,
by which a vast mass of clay, sand and gravel has been preci-
pitated from the higher ground and pushed forward into the St.
Lawrence, where it is now spread out into an area occupying
about one third of a square mile; the surface presents the mam-
millated character marking the lower levels of the valleys,
whose aggregated hummocks may be due to a similar cause.

The rock formations met with in the district, in ascending
order, are as follows:

1. Metamorphic Group.

2. White Quartz rock. (Potsia bedstone.)
3. Calciferous Sand rock.

4. Bituminous Limestone. (Trenton.)

1. Metamorphic Group.—The prevailing rock which consti-
tutes this mountainous tract of country is gneiss, sometimes of
a granitic and sometimes of a syenitic character. On the west
side of the valley of the Gouffre, where a path from Cote St.
Antoine crosses a temporary foot bridge on the Brasdu Nord-ouest,
the rock is a true gneiss, with black mica; it holds garnets in
abundance, and its stratification shews a dip S.E. mag. <30°
Near the Riviére des Mares the rock was found to consist of
opaque white quartz and feldspar with black mica, so aggregated
as to give an excellent building stone. On the uplands west of
St. Urbain Church, where the rock holds great massesof titan-
- iferous iron ore, the mica was replaced by hornblende; and on
the east side of Bay St. Paul, its constituents were greenish feld-
spar, translucent white quartz and black hornblende. On the

~
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west side of Murray Bay, above White Cape, the gneissoid cha-
racter of the rock is very distinctly displayed in a set of beds,
which are marked by diversities of color allied to red, green,
black and white; these beds are granitic, but very quartzose,
and there are some bands among them that have the aspect of
~. slightly micaceous quartz rock; crystals of hornblende are
sparingly disseminated in some of the beds, and epidote is pre-
sent in others. The dip of the beds in the locality is N. W. mag,
<30° to 85° and there is present among them a large grained
red granitic dyke, running in general with the strike, but here
and there shewing its intrusive nature by cutting the basset edges
of the gneissoid beds at a very small angle. On the east side of
Murray Bay near Les Ecorchis, the gneiss presents the aspect
of a dark gray compact, slightly micaceous hornblende slate,
which would yield excellent flagging ; in some of the layers
epidote is met with. The gneiss is here also cut by a very
coarse-grained dyke running generally with the stratification
and consisting of quartz and opaque white feldspar, the
latter in large cleavable forms, while hornblende prevails on
each side of the dyke towards its contact with the gneiss.
A little farther to the eastward, before reaching Le Heu,
there is a very great and conspicuous large grained white
dyke of a similar character; although it runs with the gneiss-
oid layers in direction and often in dip, it is yet occasionally
. seen to cut down through them. It holds a large preponder-
ance of feldspar, and in many places contains rather thickly
disseminated small pink garnets; on each side of the dyke for
some feet, the rock, consisting almost wholly of mica, is set with
a great profusion of large coarse imperfectly crystallized garnets
of the same pink color as the small ones; they are accompanied
by small quantities of graphite, and the garnet-bearing part is so
interlaced and cut up by white strings and branches emanating
from the main dyke, that it is difficult, without a little study, to
say whether it belongs to the country or the intruded mass.
Near a rivulet between Les Ecorchis and Le Meu this garnet-
bearing dyke is suddenly brought up against the more regular
gneissoid beds to the west, by a transverse dislocation, which
heaving its continuation out of sight, (but in which direction it is
B
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uncertain,) serves, with an antielinal feld in the beds to the
west, to illustrate the disturbed conditien of the strata.

The gneiss of thisdistrict belongs to that metamorphic group of
rocks, which in previous Repertshas been described as existing on
the Ottawa, and as traceable thenoe,removed back usually to &
distanee of twelve to twenty miles fram the north-west margin
of the St. Lawrence, all the way to Cape Tourmente below Quebee,
where it comes upon the river and from which, it is washed by
it to Bay St. Paul. None of the highly crystalline limestones,
which on the Ottawa, are so marked a feature of the group
were observed in the region under attention, but the examina-
tion has been of too limited and cursory a nature to determine
their absence.

2. White Quartz rock.—This rock, which overlies the previgus
formation, was not seen at Bay St. Paul, but was met with en
the west side of Murray Bay, above White Point, and at twoe
spats on the east side, one of them within sight of the church
just before reaching the Cape which it is necessary to double in
praceeding along the beach to Les Ecorchis, and the other elose
by Les Ecorchis. In these three localities the formation eon~
sists of white translucent slaty quartz rock, rendered cleavable by
the presence of silvery mica, into plates of half an inch to two ox
three inches thick, which appear tobe confarmable with the strati-
fication ; cracks in the rock occasionally present green, stains
due to carhonate of copper. If it were nat for the fact, that in
the different localities of its presence it sueceeds different quali-
ties of the gneissoid beds, while a uniformity is preserved in. the
character of the strata that succeed it, the rock might be mis-
taken for a more than usually quartzase member of the subjacent
farmation, fram which however it might perhaps ba occasionally
distinguished by a want of conformity in its stratification. The
thickness of the deposit at Les Ecorchis is. ahout forty-five feet;
but it is not improbable, that lying on an uneven surfage, tha
inequalities of which it may fill upy it may be found to ezceed
this in other plaaes. There appears tobe little doubt that this
rock. is equivalent to the Potsdam sandstane of New Yark

8. Calciferous Sandrock—Resting conformahly onthe previous
formation, there is met with 3. calcaraqus sandstong, or apena-
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seous lirnestone, of which, thoagh observed both at Bay St. Paul
and Morray Bay, the sequenee is determined by the exposures’
at the latter place. At Murray Bay the rock was met with at
‘White Cape ; the point which there bounds the boat cove on the
south is composed of it; in the cove some beds, partially con-
~raled by sand, dip N. W. mag. <51° but at the small poimt
m-~.:ioned, the dip gradually changes by a fold in the strata to
k. mag. <58°. With this dip, the beds shew a breadth of about
twenty-three yards, which would give a thickness of ffty-eight
feet. As a mass, the rock is here a calcareous sandstone, but
the arenaceous layers are interstratified with occasional bands
of fimestone ; the uppermost bed it of limestone, and there are
some few of the same kind near the bottom. In one or two of
the arenaceous beds there are quattz pebbles as large as hens’
eggs, constituting thern conglomerates, but in general the grains
range from the size of snipe to that of partridge and pigeon shot,
and they are usually so well rounded as to give an oolitic aspect
to the rock; they consist dboth of limestone amd quartz; some-
times the calcareous but in general the siliceous grains prevail,
and the latter frequently to a tonsiderable extent; the color
of the beds is in general a dirty white. To the west of the boat
cove there are two hummmoceks of the rock, forming the bhuff
from which White Cape takes its name. The character of the
strata here displayed very much resembles what has already
been described ; the face of the cliff shews a section giving
a thickness of between fifty and sixty feet, across a shallow
trough in the strata, which on the west side, rise up at an angle,
as displayed on the beach, of seventy degrees, maintained for
sixteen yards, which would give a thickness of forty-five feet
more. There then occurs an irregularity, beyond which a dip of
N. 45° E. tg. <85° to 90°, is maintained for about thirty-five
yards, gnd the 105 feet resulting from this may probably present
& repetition of the two previous measurements. A gravel
eovered space of about fifty yards in a south-west direction
occurs between the calcareous sandstome and a cliff of gneiss,
the straty of which dip N. 45° W. meg. <49°, mederating to

<30° a short distance in the strike; the suhjacent white quartz

rock may be covered up in this interval, but it was not seen.
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Some of the beds at White Cape are fossiliferous; a coral occurs
in one of the coarse beds, and a convoluted shell, probably of the
genus Euomphalus, in the more calcareous layers. On the east
side of Murray Bay, where the white quartz occurs within sight
of the church, it is immediately followed by a coarse conglome-
rate bed, which though on the whole conformable with it, fills
up hollows and inequalities in its surface. The conglomerate
appears to be composed of various moderately sized fragments
of the quartz rock, and even considerable boulders or large
angular blocks of it, held in various attitudes, in a partially
calcareous cement, from which it would seem that the elements
of the quartz rock had become indurated before the deposit of
the conglomerate. This conglomerate is the base of the calci-
ferous sand rock, and it is followed by finer calcareo-arenaceous
layers ; but though the succeeding formation makes its appear-
ance not far from them, there are too many irregularities in the
vicinity to give data to determine the total thickness of the
deposit. Near Les Ecorchis the development is more complete;
the lower part of the deposit there consists of calcareous sand-
stone, with a band or two of conglomerate, holding pebbles as
large as pigeons’ eggs, followed by gray and whitish layers,
which weather of a yellowish white, assuming a light drab
while the stone is wet. These are followed by a set of calcareo-
arenaceous beds, which, though of a nearly uniform light gray
color in fresh fractures, weather to a yellowish white and a
reddish white, the two colors alternating with one another in
the upper half of the deposit. The total thickness of the deposit
is about sixty feet.

4. Bituminous Limestone—The calcareous sandstones are
followed by bituminous limestone beds, which are highly fossili-
ferous, and these in some parts display a considerable thickness.
The following is a section at Les Ecorchis, in which are given,
in descending order, all the deposits in succession to the gneiss:
Dark gray bituminous limestone, holding numerous fossils ; this

constitytes the face of the cliff, say....c.cvereeriiininecnriieiiiannns 150 feet
Dark gray bituminous thin bedded limestone, holding fossils......... 12
Dark gray bituminous thin bedded limestone, somewhat nodular,

holding fossils ..., ceeererniieiirrrrernreniiines rerarsaneeersanes 16

-— 178
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Liglrt gray calcareous sandstone ; slight differences of shade alternate,
the darker weathering to a reddish white, the lighter to a

yellowish white....co..ciaeniianenns evesnses Cerereiern e ssearneeneene 13
Light gray calcareous sandstone, in a thick bed, weathering to a
vellowish white....cooiiiiiiiiiiii i 10

Light gray caleareous sandstone, in alternating differences of shade,
weuthering yellowish white and reddish white ....ccciiniiiiianne,
Light gray calcareous sandstone, weathering yellowish white........ .
Light gray calcareous sandstone, weathering reddish white. ..........
Light gray calcareous sandstone, weathering to a yellowish white ;
when wet the exterior of the stone is a light drab............... 13
Light gray and whitish sandstone, of a calcareous character ......... 7
Light gray calcareous sandstone, some of the beds of a conglomerate
character, holding quartz pebbles as large as pigeons’ and hena’

e~ =y

L« S U P PR PN 3
—_— 57
Measures imperfectly exposed, in which a few alternating beds of
gray and white quartz rock or sandstone are seeB.......c.iccirenes 14
White gquartz rock, divided into plates by the presence of silvery
THCA tveviecsirreecssinesessseeestssvannsissnrorensesnrenserseoninnenses 28
Measures concealed, supposed to be white quartz rock, succeeding
which gneiss appears .........cccciiiiiniiiincieiiee. 6
— 45
Total thickness displayed............ccooeeiiieennininn 280

The fossils met with in the bituminous part of the section,
several of them having been Sund loose at the base of the cliff
at Les Ecorchis, adopting the nomenclature of Mr. Hall of New
York, in the first volume of his Paleontology, are as follows :—
Chatites lycoperdon, Stictopora? ? Streptoplasma cornicu-
tum, S. crassa, Receptaculites heptuni, Schizocrinus nudosus,
Leptena alternata, L. sericia, Orthis pectinella, O. ? Atrypa
ambigua, Orthoceras ! Platynotus trentonensis, Calymene
senaria.

At Bay St. Paul there is a great development of bituminous
limestone at Cap au Rets, between which and the gneiss running
out into Cap Rouge, the cliff exposes a section nearly at right
angles to the strike of the strata. The general dip is westward,
at an angle increasing irregularly from sixteen up to sixty degrees,
as it approaches the gneiss ; between the limestone and the gneiss
there is an interval of concealment of about fifty yards across
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the measures, in which the ealciferous sandstone may perhaps
exist ; but independent of this, and making an allowance for one
or two twists visible in the cliff, there is breadth enough com-
pletely denuded to give a thickness of between 600 and 700 feet,
the whole of which consists of dark gray and black bituminous
limestone, with the exception of a band of white sandstone, within
about thirty-five feet of the bottorn : the calcareous beds are of
various thicknesses, separated by partings of black bitumin. s
shale. The rock is fossiliferous, and among the remains here
met with are Fucoides ? Graptolithus amplexicaule, Asterias
matuting, Leptena sericia, Orthis testudinaria, Atrypa extams,
Avicula trentonensis? Calymene senaria, C. ——7 and Trinucleus
concentricus,—nearly all, as well as those occurring at Les Ecor-
chis, belonging to the Trenton limestone of New York. There
can therefore be little doubt of the true age of the deposit, and
of the fact that it is far beneath the recognized carboniferous
rocks of North America.

On the west side of Bay St. Paul, the same bituminous lime-
stone is met with at the mill on the Riviére au Moulin. The
deposit is here seen to dip eastward, and there is evidence to
prove that it is brought into position by a dislocation. The bitu-

- minous beds abut against the gneiss without the intervention of
the calciferous sandstone, or whike quartz rock, and at the point of
contact, the slope, which near the mill does not exhibit more than
twenty to thirty degrees, issuddenly turned up on one side of the
stream, at the cascade, to sixtyand on the other to ninety degrees,
while in one spot the strata, conforming to the face of the cliﬂ',
even overhang the perpendicular. The direction of the junction
of the two rocks is N. 60° W.mag. ; but following up the ravine,
above the edge of the cascade, in a direction nearly transverse
to this, after passing over a few yards of the gneiss, the limestone
again occurs, and continues*present on one side of the ravine,
while gneiss occupies the other for the space of nearly fifty
yards, to the second vertical leap in the fall. Here a face of
&neiss presents itself, running N. 35° W. mag. ; and on the east
and west sides of the limestone thas limited, mineral veins ocour
holding small unworkable quantities of galena, which was tried
for silver, but gave no trace. The gangue in which the ore is
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set is composed of calcspar, partly colorless and transparent,
and partly epaque white, mingled with apple green apatite, ar
phosphate of lime. The veins on the west side of the limestone
are smaller than those on the east, but they are all probably
ramifications connected with one great line of disturbance; on
the east side there are two parallel veins in the space of six feet:
one of them being three feet wide, including a fragment of gneiss-
oid rock, eccupying half the breadth. Veins of a similar char-
aeter, running in a nearly parallel course, were met with near
Les Ecorchis, where they cut all the formations.

The direction of these veins, though it runs with the strike of
the limestone and its associated formations as they appear in
the vicinity, is yet transverse to the great trend of the rocks
through the country, which is from south-west to north-east, and
such dislocations as those the veins are connected with, have
prabably been instrumental in giving the formations of the val-’
leys of Bay St. Paul and Murray Bay, their peculiar geographical
distribution. These formations lie in the valleys in the shape of
long irregular troughs; in the valley of the Gouflre, the biturni-
nous limestone, which at the mouth of the River has a breadth of
two miles, was traced up to St. Urbain, a distance of about ten
miles, reaching it without any disruption probably of its conti-
nuity ; it is contracted however to a width of half a mile a little
over half way up, at St. Croix and the Riviére Remy, but it widens
again to a mile, before it terminates above the Church of St.
Urbain. In Murray Bay, and on the coast below, it presents
upwanpds of six miles to the St. Lawrence, and runs as many up
the Murray Bay River, with a general breadth of two miles. At
the bridge however near the mouth of the River, an undulation
brings to the surfase anarrow belt of the gneiss, which, ranning
im an east and west course, approaches the coast beyond Le
Heu, and there appears to be another parallel undulation irome-
diately behind Les Ecorchis. Proceeding along the road from
the Murray Bay River, by the Ruisseau des Frénes, there occurs
a small patch of the limestone before reaching the Little Lake,
and a larger one appears to extend from the Little Lake to
Nairne’s Lake. The latter patch is not over ten miles from the
limestone of St. Urbain, astl it is not impossible there may be
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others between the valleys of theGouffre and Murray Bay Rivers
in the depression that runs from the one to the other. Between
the mouths of these Rivers,on the St. Lawrence, the narrow fif-
teen miles strip of country mentioned as bearing some of the
general characteristic features of these valleys, is underlaid by
bituminous limestone ; it extends from a point about half a mile
above Les Eboulis to Little Malbaie, and displays some pictu-
resque scenery, where intersected by the streams that descend
from the gneissoid mountains behind. In this respect, nothing
can surpass the romantic dell immediately near the residence of
Dr. LaTerriére, where a succession of lofty waterfalls, towering
precipices and wooded crags, combine to offer points of view of
most striking beauty. This strip of calcareous country no doubt
marks the general course of the outcrop of the Trenton lime-
stone and the two inferior fermations, in their progress down the
St. Lawrence, the north bank of which appears to be the main
boundary of those deposits, from Cape Tourmente to Labrador.
In most parts of the distance they are concealed by the water,
but they occasionally come upon the land in narrow strips and
isolated spots, and from this main outcrop the limestones of the
Goufire and the Murray Bay Rivers are long tongue-like projec-
tions, with, in the latter case, outlying patches beyond.

Tertiary Deposit.

In the valleys of the Gouffre and the Murray Bay Rivers, as
well as along the margin of the St. Lawrence between them,
there are at various parts great accumulations of clay and sand
with some gravel; and it is very perceptible that while they
often present a confused aggregation of hummocks in the lower .
grounds, at higher levels, lying in horizontal beds, they are
arranged into a succession of opposite terraces of equal height.
along the sides of the valleys, and corresponding terraces at
intervals along the St. Lawrence, all probably marking ancient
beaches or periods of retrocession of a tertiary sea by the eleva-
tion of the land. In the valley of the Gouffre a rude attempt
was made with a pocket level to ascertain the height of some
of these terraces. Two of them were well marked, and the ap-
proximation arrived at in regard to them, was one hundred and
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thirty feet or the lower, and three hundred and sixty feet for
the higher, over high water mark, in Bay St. Paul. The depo-
«its in which these terraces were worn, consisted of clay, con-
taining marine shells, among which were Tellina groenlandica,
T. calcarea, Sazicava rugosa, with the genera Nucula, Venus, My-
tilus, and Balanus; and their presence was traced up to a
height of three hundred and nipety feet, though there was not at
the spot any well indicated terrace. At Little Malbaie there
were no less than six terraces, plainly visible one above another,
but the heights were not ascertained. In the valley of the Mur-
ray Bay River, a t thickness of clay was met with on each
side, and land slips had exposed in some parts nearly vertical
sections of the horizontal beds making up the mass. On the
Mailloux River, falling into the Bay a little above the church,
a section of sixty to eighty feet is exposed, and near this the stream
. is precipitated in a cascade over a very steep face in the deposit,
which is evidently fast yielding to the destruetive agency of the
water. The presence of moisture in some bed low down in the
cliff, more arenaceous than others, and the want of support in
front permit movements to occur, causing cracks at short dis-
tances from the edge ; the water of the stream penetrates into
these, and meeting with the more arenaceous layer escapes
through it, quickly softening the base upon which ‘the superin-
cumbent clay reposes; the weight of this forces the bottom to
slip out, and a slice of the cliff gently slides down to the foot of
the cascade, gradually assuming a more and more recumbent
position in its progress, the original surface of the slice gradually
sloping more towards the cliff until at last it remains nearly
facing it. The ruin is soon swept away by the stream, and as
the cascade thus recedes, the sides display precipices from which,
with the aid of rain, slides descend in the same manner, though
at greater intervals of time. The summit of the deposit in this
part exhibits a nearly horizontal surfuce, with the exception of
a channel of no great depth for the river, for a mile up the val;
ley to the foot of an upward step composed of sand, which
appears to overlie the clay ; this step not improbably indicates
an ancient beach. By landslips a vast body of clay has been
swept away, not only from the valley of the Mailloux, but no
C



18

doubt also from those of the Gouffre and the Murray Bay Rivers,
both of which may at some ancient period have been nearly
filled with the deposit up to the height of the terraces.

Economic Materials.

Among the economic materials of Bay St. Paul and Murray
Bay, it is a matter of regret that I have it not in my power to in-
clude the coal reported to have been discovered there. Upwards
of two years since, the Commissioner of Crown Lands transferred
to me a few specimens of this mineral, which had accompanied
a petition from Messrs. Julien Bouchard and Abraham Menard,
of Bay St. Paul, to Your Excellency, representing that they had
discovered such indications of its existence on their farms, as in-
duced them to request an examination of the locality, by a com-
petent person, at the expense of the Government. Knowing
the general strike of the formations through the country, and
being aware, from previous examination, as stated in previous
reports, that a band of calcareous rock of the age of the Trenton
limestone of New York, which is well ascertained to be far below
the recognized carboniferous deposits of North America, carried
its outcrop in a continuous line from Grenville on the Ottawa,
to Beauport below Quebec, on the north side of the St. Law-
rence ; and that another formation (contemporaneous with the
Hudson River group of New York,) superior to the Trenton
limestone, but also far beneath the same carboniferous deposits,
extended on the south side of the St. Lawrence, from Point Levi
to Cape Rosier, it was but reasonable to infer that the calcareous
rocks of Bay St. Paul, which have been mentioned in published
geological papers by Capt. Baddeley and Capt. Bayfield, were of
the Trenton era. The existence of workable coal beds in them,
so far below their ordinary position, would have been a new fact,
not only in relation to the carboniferous eras of other continents,
but to that of North America itself, while it would also have ap-
peared strange that the Trenton limestone, which in Canada and
the United States has been examined over thousands of miles
‘without any trace of true coal, should shew so novel and excep-
tional a feature at Bay St. Paul. | The improbabilities of the case
induced me to consider that it would not be expedient to anticipate
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the visit that would be made to the locality in its turn in the due
course of examination ; but the application made to the Legisla-
ture at its last Session by the Member for Saguenay County, for
the purpose of moving the Government to incur the expense of
prosecuting researches there for the mineral, by the costly me-
thod of boring, and the express desire of the Government to
know whether the geological character of the locality would
Jjustify such an experiment, have prompted me, sooner than in-
tended, to effect the examination from which the faets detailed
in the geological description which has preceded have resulted.
These facts, as they are related to the general trend of the for-
mations through Lower Canada, to the sequence of those rocks
which are associated in the locality, and to the character of the
fossils with which the limestone of Bay St. Paul abounds, fully
bear out that the age of this calcareous deposit is precisely
such as was anticipated; and it only remains to be considered
whether the circumstances which have been adduced as af-
fording indications of the existence of coal, are of such a conclu-
sive nature as to raise up a probability that the Trenton lime-
stone in Bay St. Paul presents conditions new to the formation,
and new to geology. )

The fact upon which the existence of coal was predicated, was
that several persons worthy of credit,having visited certain springs
of water on the farms of J. Bouchard and A. Menard, had ex-
tracted with their own hands, and seen others extract from the
springs, pieces of coal of good quality, which were supposed to
have been brought to the surface by the force of the water from
some coal seam in the rock beneath. The discovery of such spe-
cimens in such a situation, in a country which had been settled for
centuries, and in which pit coal had been long in use, would have
attracted no attention whatever; their presence would have been
attributed to some one of the thousand accidents connected’
with the requirements and works of man, which might have
brought them there ; but in a district reclaimed from its original
forest within a comparatively recent period, where the history
of the fields in which the specimens were found was known to
the present cultivators, from the time those fields were first
cleared, it was not by them supposed probable that the presence
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of the fragments could be due to any forgotten accident. The
specimens are pieces of excellent clean, hard, compact, brilliant,
black, bituminous coal, bearing the undoubted evidence of stra-
tification, and varying in size from one eighth of an inch to
nearly one inch cube. They were chiefly taken, I was informed,
from the vicinity of a spring, on the property of J. Bouchard ;
this property presenting a gradually rising surface from the
river to the hills behind, is situated on the left side of the Goufire,
about two miles and a half or three miles north from Cap au
Rets at its mouth. The spring is removed about three furlongs
to the east of the road which runs up the valley, and giving a
rather small but constant supply of water it rises immediately
behind a block of limestone, through a sandy clay of a lead
color. The clay holds, but in no great abundance, small and
large fragments of limestone and gneiss, some of them worn into
pebbles and boulders, and is covered with a thin layer of vegeta-
ble soil in which, where cut through within a foot or two of the
spring, according to the report given me, the larger portion of
the pieces of coal was found, while some were obtained from
the mud of the spring itself. A trench of a few yards in length
had been cut back from the spring into the rising ground, expos-
ing the clay for a foot or two in depth; in this trench, I was in-»
formed, a few small pieces of coal had been met with. After
the locality had been inspected by me, two men were set to
work to clear out the trench, and to expose fresh ground on its
bottom and sides, which they effected after a full day’s labor.
Some small fragments of coal were found in the ground that
had been previously moved, but the most careful examination
could detect none in the freshly exposed parts, either of the clay
in the trench, or in the vegetable mould.

Immediately at the issue of the spring, and just above the
block of limestone mentioned, the clay was softer than at a very
short distance back from it, and the water in rising, moved the
very fine grains of sand in contact with it; but the force did not
appear to me sufficient to drive up fragments of coal of nearly
an inch cube, and it seemed probable if such had been placed in
the pipe giving escape to the water through the deposit, that its
flow would rather have displaced the soft fine sand and clay
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immediately around the fragments than the fragments themselves.
The spring has existed as long as the memory of the oldest
inhabitants of the valley can carry them back, dhd there are
no means of placing any definite limit to its antiquity; but if
it is of very ancient date, and has from time to time brought
such fragments of coal to the surface, it would appear but rea-
sonable to expect that a larger quantity should have been natu-
rally accumulated than has been found, and particularly of fine
grains, which on the contrary seem to be especially scarce.
In districts where coal seams are known to exist, and where,
through fissures arising from dislocatjons cutting the strata,
springs of a much more powerful character well out, it is not
usual to meet with such fragments of coal as have been pre-
sented to me, issuing from them ; and the presence of fine grains
even in such situations, if it could be proved that the ground had
never been artificially disturbed, would be attributed rather to
a derivation from the outcrop of some seam in the vicinity,
than an escape from some part deeply seated beneath. But if
the specimens from Bay St. Paul were from an outcrop, they
could scarcely be so hard and fresh as they are. A coal seam
at its outcrop is always more or less injured by atmospheric
influences; it is always weak and friable and often reduced to
a pulverulent condition,”and it is very probable that one of the
agencies by which it is thus brought to ruin is the decomposition
of the iron pyrites which is disseminated more or less in almost
all coal beds. Itis to the decomposition of the iron pyrites that
is due the great deposit of hydrated peroxyd of iron, usually oc-
curring wherever springs issue from the seams, and so constantly
does this red water, which among the miners of Wales is desig-
nated the blood of the coal, accompany the seams, that it affords
one of the effective means of tracing them along their basset edges.
The spring on Mr. Bouchard’s land gives no red deposit, and
while the pieces of coal are firm and hard, iron pyrites is ex-
posed on some of them, quite free from the tarnish of decompo-
sition, which it is not likely it would be if the fragments had
been exposed at the surface for a long series of years.

About three or four furlongs east of the spring the gneissoid rocks
rise up, there constituting one limit of the valley ; and about
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fifty yards west from the spring the bituminous limestone of the
vicinity is exposed, dipping S. 70° W. mag. <32°; the limestone
is seen also between 200 and 300 yards from the road on a
farm six acres below Bouchard’s, and on another still lower it
is met with at about the same distance from the road, and occurs
at intervals for a space of 500 yards across the measures.
From these facts there can be no doubt that the spring is under-
laid by the limestone, and none also that the beds of the
locality all come out in Cap au Rets, where it is probable nearly
the whole thickness of the formation is exposed, and at any rate
all that part of it beneath the spring, down to the calciferous
sandstone. In the whole of this great natural section, which
discloses more of the mineral character of the ground than
could be ascertained by a most expensive boring, the closest
scrutiny did not enable me to detect any trace of coal. It
is true there was a concealment in the cliff of about fifty
yards between the limestone and the gneiss, which may have
comprehended the calciferous sandstone and the white quartz
rock ; the depth of covering, however, from the steepness
of the cliff could not be very great, and considering that the
lower beds of the limestone were tilted up to an angle of sixty
degrees, and that the strata in the concealed part would run into
the cliff at the same, it is very probable, if there had been any
seam of coal in place beneath, some portion of its ruins would
have been torn out and brought down into a short talus of
detrital material, here present just above high water mark.
The chance of the exposure of such ruins was enhanced by the
fact, that from the edge of the cliff, at a point which the lime- -
stone sloping up from the beach would very nearly attain, to
within twenty feet of the gneiss at the base, there ran a channel
across the intermediate measures which had been worn out in
the loose-surfaced deposit, by the operation of sliding fire-wood
down the cliff; but neither in this channel nor in the talus
were any traces of coal discovered; and it may farther be
remarked, that there were no evidences of it in the formations in
question where exposed in Murray Bay. The coal cannot be
from the gneiss beneath, for, associated with such a rock, its
character would have been anthracitic, and not bituminous.
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Wherever workable seams of coal have yet been found on the
face of the globe, the evidences connected with them prove
beyond a doubt, that their origin is due to great accumulations
of vegetable matter, which has been converted into a mineral
condition. The vegetable structure is detected in the mineral
by microscopic examination, and as might be expected, the strata
associated with coal beds are profusely stored with fossil plants ;
even where the seams are too thin to be workable, or so thin as
to be readily passed over without great attention, the vegetable
remains disseminated in the masses of rock dividing the seams,
are still in vast abundance. In the section of the Nova Scotia
coal rocks, at the Joggins, for example, as detailed in the report
transmitted to the Government in 1§44, it will be found thatin a
thickness approaching 15,000 feet, seventy-six coal seams occur
with a total thickness of no more than forty-four feet, and that
for thousands of feet in some parts, no coal seam is met with
over three inches; there are yet comparatively few layers of
the rock that are wholly free from vegetable remains, and the
substance of these remains, however thin the leaf or small
the fragment, being generally converted into coal, the mineral,
from the multitude of grains of it disseminated through great
thicknesses of the strata, frequently gives a peculiar charac-
rer to the stone as one of its constituents. The same thing
is observable in other carboniferous localities, both in America
and Europe, and it appears quite reasonable to suppose, that
if coal seams were discovered of an older date than -those
which constitute the present known great magazines of fossil
fuel, the vegetable growth that would be required to give
them an approach to a workable thickness, would afford
the means of an extensive distribution of remains in the-strata
with which they were associated. The formations of Bay St.
Paul and Murray Bay however show no carbonized vegetable
remains whatever, and the only plants they presented at all, were
a very few obscure fucoids, the forms of which were replaced
by peroxyd of iron. The bitumen of the limestone may possibly
be derived from the soft tissues and gelatine of the marine animal
remains which have been buried in the deposit, and supporting
this opinion, indurated bitumen has heen found in the interior of
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some of the fossil testacea, of the same limestone at Beauport ;
but the calcareous material of the harder part of such remains,
so greatly predominates over the carbon of the softer, that coal
seams could not be expected as the result of the mixture.

The specimens from Bay St. Paul have so thoroughly the
aspect of such as might be derived from some of the coal fields
of Great Britain that there remains upon my mind very little
doubt of their vegetable origin. The mineral has a conchoidal
fracture, a brilliant lustre and jet black color ; it has a cleavage
in two directions at right angles to the stratification, and to one
another, dividing it into rectangular forms, and in some of the
Jjoints there are thin layers of quartz and of iron pyrites; there
is present also in the specirggns, small patches and thin layers
of what in Phillip’s System of Mineralogy is called mineral
charcoal, a substance which has a glimmering silky lustre, and
fibrous, wood-like texture ; it consists of charcoal with various
proportions of earth and iron, and its peculiar texture is supposed
to be derived from its vegetable structure. There being no
lapidary in the city, I have not been able to submit thin trans-

lucent slices of the coal to microscopic observation, which in
addition to shewing vegetable structure, might possibly determine
vegetable species. If the species should be found to belong to
the true carboniferous era, there would then be little wanting to
trace out the probable history of the specimens. They are
fragmentary and angular, none of their corners being worn off
by atérition ; it is therefore probable, they have not travelled far
by natural means. They are hard and firm, and shew marks of
stratification, while the pyrites upon them is untarnished ; it
therefore appears probable that they have not come from the out-
crop, but from some deep part of a coal seam, and that they have
not been exposed for any very great series of years. Where
coal is known to exist, it is not usual to find it issuing forth in such
fragments from springs, and here there are no carbonized fossil
plants disseminated through the rocks to give a hope of coal
seams, at the same time that the formation is well known to be
of an age long anterior to any holding coal seams in any country
in so far as the crust of the earth has yet been examined, and
certainly as much, or more than as much, older than the recog-
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nized carbomiferous rocks of North America; it is probable
therefore, that the specimens have not been derived from the
rocks of Bay St. Paul. If microscopic examination should
shew that the species of plants composing the fragments are of
the true carbomiferous age, then the cenclusion forced upon us
would be, that the specimens afe deyived from some imported
cargo, and if the notion is rejected that they reached the spring
by a forgotten aocident, the probable supposition must be, that
they were placed there by design. The frequency of these
singular coal bearing springs in the vicinity, elsewhere so
unusual, and the scarcity of fiie grains of the mineral in them,
rather tend to strengthen this suspicion. The number of the
spribgs aftested by the respectable persons of Bay St. Paul,
whose certificate accompanied J. Bouchard and A. Menard’s
petition, it three, but I have been informed that anether was
brought prominently forward some years ago, as affording the
same indicetions of codl, but that the late Mr. Andrew
Stuart of Quebec, and Captain Bayfield, had ascertained
beyord 4 doubt, that the spring had been packed by the
proprietor of the land with a view to enhancing the value of
his property. Possibly this person may have packed his
neighbory’ springs at the same time, with a hope that, should
othérs make search in consequence of his pretended discovery,
their researches might disclose facts to confirm his own.

There being not the remotest doubt whatever of the geolo-
gical age of the limestone of Bay St. Paul, supposing the spe-
¢imens were really déerived from the strata, and that the species
of plants should at the same time be ascertained to be identicgl
with some of those of the carboniferous period, it would prove
that all evidence up to the present time has been imperfect, and
that the flora of this period is of hitherto unsuspected antiquity.
But even in such a case, or supposing the plants were different
in species from those of the true coal era, the paucity of vegetable
remains being such that scarcely a trace of them-is found in so
grent and so near & development of the strata as occurs at Cap
au Rets, the probability, amounting almost to certainty, would
be, thut fhe specimens were derived from some local patch so

b
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thin and circumscribed, as to be altogether worthless in an
economic point of view.

Titaniferous Iron Ore.—In the valley of the Gouffre, there
occur very extensive masses of iron ore. One of these is met
with on the land of Mr. Charles Fortin, being the seventh or
eighth lot from the south kine of the concession of St. Urbain, and
about twenty-two acres below the church. The ore occupies a
position removed about forty acres to the west of the road, on
the top of the hill flanking the valley; it is but feebly magnetic,
has a black colour, gives a black streak, and shews a granular
structure. The average breadth of the mass is about ninety
feet from east to west, and in a north and south direction it
is exposed for upwards of 340 feet. Mr. Fortin informed me
that it had been traced five to six acres, but our researches did
not enable us to detect evidences of its continuance beyond the
distance stated. The rock on each side of the ore was syenitic
gneiss, the run of which coincided with that of the ore, though
it did not appear to coincide with the general strike of the
formation through the country, probably from the influence of
some great undulation or dislocation. According to the analysis
of Mr. Hunt, the ore is mineralogically an ilmenite, containing
so large a proportion of oxyd of titanium, as to reduce its produce
in metallic iron to 364 per cent; its specific gravity is 4.6, so
that a cubic fathom would yield about sixteen tons of the -pure
metal.

As already stated in respect to some of the iron ores of the
Eastern Townships, before any attempt is made to apply such
an ore to practical purposes, it would be prudent to institute
experiments to ascertain whether the large amount of titaninm
it possesses may not render it unavailable, or require the use of
peculiar fluxes to effect-its proper reduction. But the results
derived from the' specimens brought from the locality were so
unexpected on the spot, that the specimens were all taken from
one part of the mass, and it will be but a proper precaution to
try samples from other parts, before concludmg that the whole
may have a uniform character.

After I had quitted the valley, Dr. LaTernere, to whom I am
indebted for much kindness and attention, informed me that on
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the same side of the Gouffre, but some miles lower down, another -
mass of iron ore, equalling if not surpassing the previous one in
the area exposed, is to be met with. If the rock in which it is
enclosed runs in the same direction as that on Mr. Fortin’s lot, it
would probably be found that the two exposures are parts of
the same bed, and other exposures may be discovered between
them.

On the left side of the Gouffre and in the bed of the stream,
about a mile lower down than the church, several large lumps
of ore, the largest of which measures six feet by nine, are
enclosed in the gneissoid rock ; they are all comprehended in a
distance of twenty-five yards, in a direction N. E. and 8. W,,
‘and the strike of the rock appears to coincide with the run of
the nodules, which may perhaps have a farther continuance in
the wood in the same direction. The ore in this instance,
though having the color and streak of the magnetic oxyd, is
net at all magnetic, and holds a large proportion of titanium.

Galena.—The traces of lead ore already mentioned as met

_ with in the phosphato-caleareous veins near the mill in Bay St.
Paul, are scarcely worthy of farther allusion, except for the
purpose of remarking, that as the dislocations giving origin to
them, intersect the Trenton limestone and its conformable forma-
tions beneath, as well as the metamorphic series supporting
them, it will be proper to search for the mineral in all veins of
calcareous spar that may intersect any of them.

Phosphate of Lime.—As already stated, the phosphate was
met with in association with carbonate of lime, in veins ranging
in width from three inches to three feet, both in Bay St. Paut
and Murray Bay. No sample has yet been assayed, but judging
by the eye, the phosphate, which is pretty equally distributed
through the rock, may make up about seven per cent.. of it.*
In previous reports it has been mentioned, that the mineral

* The phosphaté of lime of this locality was found on.a qualitative examination
by Mr. Hunt, to contain a large portion of fluorine, doubtless combined as  fluorid
of caloium ; traces of this element are very tommonly present in the native
phosphate, but the quantity in this case seems to be unusually large, and renders &
quantitative analysis of the mineral desirable,
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“ocours in disseminated hexagonal crystals in the limestones of
the metamorphic rocks of the Ottawa; it lies in amorphons
masses in the veins of Bay St. Paul, and theugh the pev centage
of these veins may be too low to render them profitahly work-
able even if they were wider, the existeace of veins in
which the mineral is present, gives the hope that other analogons
localities may be found in which a higher per centage may
render the reck more available. Bones, so serviceable as a
manure, contain something over fifty per cems. of phosphate of
lime, and it would be as a substitute for them, that the mmeral
phosphate would be used. There is an annual importation of
of bones into the United Kingdom for agricultural purposes,
chiefly from South America, which in 1844, equalled in valwe-
£300,000, and may now amount to £460,000. A

Building Stone.—Many bands of the gneiss wonld yleld
building stones of a handsome appearance and durable nature,
but the expense of dressing them, at present influences the
inhabitants in rejecting them as too eostly in the erection of
churches and such other edifices as they construct of stone.
The best example observed was in a field, on a lot about six
acres below the bridge over the Riviére des Mares, and shout
500 yards to the west of the road. Therock is fine grained
and consists of white feldspar and quartz, with & moderate
quaantity of black mica. The gneissoid structure is obecure, and
the stone looks very like 3 true granite of a light gray or nearly

- white color ; it splits into reotangular blocks.

The bituminous limestone though brittle is easily dressed, and
proves a sgerviceable materia) for building; s celor is either
black or dark gray when freshly fractuxed, but is changes te &
lead gray on the exterior by the action of the weathey; surfaces
dressed. with the. chisel have a gray color, from the affeet of
tooling.

A handsome building stone is obtained from the calcifer-
ous sandstone; examples of it occur in Murray Bay at Les
Ecorchis andat White Cape, but the best beds met with were on
the same side of tha Bay as White Cape, on the face of the hill
overlooking the boat cove. They lie on the properties of Mr. J. R
Du Berger, who kindly accompanied me to the quarries, and of Mr.
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Thomas Chapreon, where an alternation of more and less are-
naceous layers are interstratified with a few bands capable of
yielding lime, and dip N. 35 E. mag. <14. The arenaceous
layers give the building stones, in which equal sized grains of
sand are unifermly distributed; the color of the stone is in
-general a very light gray, whieh changes but little by the action
of the atmosphere, agsuming however under its influence,a very
dlight yellowish tinge ; the beds are evenly disposed, and vary
in thiokness from one to sixteen inches, a very usual thickness
being eight inches ; they are capable of division in the planes of
two sets of parallel jointy vertical to the stratification, but not
gnite at right angles to one another; but as the stone dresses
very easily, the blocks ean with facility be rendered rectangular.
The church in. Murrey Bay is built of the stone, so also is the
presbytery and Mr. Du Berger’s house. Multitudes of chimneys
and foundations of houses have been constructed of it, and it is
used for chimney pieces, lintels and window sills.

Flag Stones.—8ome of the thinnest beds of the calciferous
sandstone of Mr. Du Berger's quarry would yield very goed
flag stones, but though of a better calor they would not be so
durable as those which might be raised from the slightly mica-
ceons hornblende slate near Les Ecorchis, No experiment has
been tried upon these beds, but they appear capable of splitting
into slabs of all thicknesses down to an inch; there would be
seme. difficulty in dressing the edges, but slabs of probably three
feet square might be got out, and the stone being very tough and
strong, with a thickness of one and a half or two inches it would
make excellent pavements; the color is very dark gray or nearly
black.

Mill Stones—1 was infarmed by Dr. LaTerriére, that one or
two of the beds of the ecalciferous sandstone at White Cape
yield serviceable mill stones ; he himself has used the material
for an.upper stone in his mill, and according to his opinion it
grinds wheat and other grains better than any of* the gneiss-
oid rocks of the vicinity that have been tried. He uses
Freneh burr stones also, and he finds that while these require
dressing hut once a fortnight, the sandstone requires it weekly.
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Limestone.~—~The bituminous limestone formation in all its
localities in the district under description, yields a vast amount
of excellent material for burning into quick-lime. The bitumen
it holds being of a combustible nature, cheapens and assists its
perfect calcination, and the lime it yields is pure and white.
Some of the comforts arising from an abundant supply of the
material with good building stone, are visible in the neatly
white-washed cottages of the peasantry, and the solid well-built
chimneys that pierce the roofs and give strength to the
dwellings ; these chimneys contrast well with the rickety clay-
built stacks or substituted stove-pipes, prevailing in such newly
cleared parts as are far removed from good calcareous rock.
Bay St. Paul’ and Murray Bay furnish annually, a good many
small cargoes of limestone and of lime to the southside of the
St. Lawrence for a counsiderable stretch along the coast, where
limestone beds are scantily supplied to the strata, and those that
exist are of inferior quality.

Mineral Springs.—In both the valleys as well as on the coast
between them there are many mineral springs, the whole. of
which appear to be sulphurous, and some of them of considerable
strength. Until an examination of their qualities is made, it will
be sufficient to give a list of their localities: they all issue
from the bituminous limestone through clay:

1. There is said to be a sulphurous spring near the mill, on the west side of
Bay St. Paul, but not having become aware of its existence until the day
after I had passed the spot in the course of examiuation, it was not visited.

2, On the land of Mr. Thomas Potvin ¢n the east ride of the Goaffre, about
twenty-five acres above the church and three east of the road, there is a
apring giving a considerable supply of water both winter and summer; it
leaves a copious white deposit on the grass around the margin of the little
pool at its issue, and on the sides and bottom of the rivulet that runs from
it. A sulphurous odor can be perceived at all times on approaching the
spring, and it is said to be sufficiently powerful when the weather threatens
rain to reach the house, which is only a few yards from the road.

3. On the property of Mr. Tremblay near Cap au Rets, thereis a sulphurous
spring giving a copious supply of water; the grass along the channel in
which it flows is whiteued with a deposit from it.

4. About half a mile above the Pointe aux Eboulis there is & copious sulphur-
ous spring, giving a white deposit like the previous one. '
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5. Another is met with close above the same point, being about half a mile
below the previous oue, and there are others between the two.

6. About half a mile above the bridge on Murray Bay River, there is said to
bea sulphurous spring ; at the time of my ; visit it was covered by the water
of the river, and could not be seen.

7. About twenty acres still farther up, on the west side of the river, there is
another sulphurous spring on the land of Ambrose Gagnon; it yieldsa .
large quantity of water, which is discharged from a box placed about it,
from a hole of two inches in diameter, with a head of three inches; it
smells strongly of sulphureted hydrogeu, and whitens with an encrusting
deposit, the spout and channel through which it flows.

8. Another of these springs is said to exist on the east side of the Bay, on the
land of Vitard Goudreau, back from Les Ecorchis.

SOUTH SIDE OF THE ST. LAWRENCE.
Lower Silurian Rocks.

The country on the south side of the St. Lawrence, between
the Chaudiére and the Temiscouata road is inferior in general
agricultural character, to that between the Chaudiére and the
Richelieu ; it does not present the same breadth of champaign
margin, and in that which may be called flat, therg is a larger ex-
posure of rock, giving it a more rugged aspect. The mountainous
belt deseribed in a previous report as occupying a breadth of
thirty to thirty-five miles in the district above the Chaudiére,
gradually approaching the St. Lawrence, comes upon it below,
and flanked by it from the vicinity of St. Thomas downwards,
this belt, with about the breadth stated, may be considered to
occupy the whole of the surface to the Provincial boundary line,
in that part of the line which runs parallel with the river.
The strata in by far the greater part of the exposures, exhibit a
parallelism in their strike with the direction of the mountain
belt, and therefore come upon the river at a small angle to the
general trend of its south side ; the true general strike however
is with the river, and particularly with the north side, the appa-
rent divergence on the south being due to the effect of a multitude
of anticlinal axes, over which in succession the strata bend in
very sharp plications, often leaning over to the north-west,
giving the semblance of a nearly constant dip to the south-east,
at high angles. These folds are so numerous, and frequently
repeat the measures several times iu so short a distance, as to

i



destroy confidence in every endeavor to estimiate the thickness
of the different divisions of depotit, and the want of a know-
ledge of the true thickness, on the other hand, renders it uncertain
in any particular case under examination, whether all the folds
affecting a set of strata, have been correctly ascertained. The
main undulations can often be followed for considerable distances
by means of the geographical distributien of contorted masses of
the subdivisions, but unless a conhection ot relation with regard to
each other, is followed out among these undulatiens, it is some-
what difficult to determine whether a form that may be subject
to consideration.is anticlinal or synclinal.

In ascending sequence from the Trenton limestone and Utica
slate, the masses of rock which ate met with are in their general
characteristics as follows:— )

1. A series of dark-gray clay slates, interstratified with gray,
thin bedded sandstones, often calcareous, and weathering yellow-
ish brown, and with gray yellow weathering limestones. This
series is fossilferous and holds shells and graptolites, and appeats
to be terminated by a set of bituminous shales and black lime-
stones.

9. A series of gray, green and oceasionally red shales sueceed
with thin calcareous layers, andit is not quite eertain whether
a considerable deposit of red shales, in addition to those associated
with the gray, does not occasionally lie at the top of the series.
These shales appear occasionally to hold bands of caleareous
conglomerate, cracks in which are filled with indarated bitamin-
ous material.

3. A deposit of hard sandstotres, varying in color from light
gray to iron gray, and sometimes slightly greenish; they
appear to hold but httle mica ; they seem to be sometimes fine-
grained and thih, but close-bedded, and sometimes coatse and
massive, being occasionally ebserved to pass into beds of a
. conglomerate character either wholly or in part ; the pebbles of
these conglomerates are fréguently composed of gray limestone,
containing organic remains of the Treuton ferinatien, -and in
many places they afipedr to constitute beds so abundansly stored
with calcarecus matérial as to be burnt for ime. Thin bedded
gray limestones are occaslonally met with near the edlcareous




conglomerates, and are supposed to belong te this division of
deposits, and it is net improbable that the whitish limestone of
Upton, Acton and Wiekham mentioned in a previous Report,
may exhibit a still more compact form of the same portion of
the deposit.

4. Red and green shales follow the gray sandstones and their
calcareous eonglomerates; the red eolor is of a chocclate cast and
the iron te which it is probably due, appears very frequently to be
associated with titanum  the red is generally striped with grees,
and the green in seme exposures predominates over the red ; the
red and green shales appear frequently to be interstratified with
bands of hazd, light-gray, ﬁne-gmmed sandstone, whieh is very
frequently calcareous.

5. Succeeding the red and green shales, and interstratified
with some ¢f the same chatacter, there occurs a series of ecarse-
grained green sandstones, which held more mica than the lower
sandstones, and frequently present small spangles of plumbago;
they appear to derive their prevailing color from c¢hlorite, but
red layers as coarse as the green and holding nearly as mueh
chlorite, are in same parts interstratified ; the beds of both celors
which are almost always maasive, are in general ealcareous
and often present bands of coarse eonglomerate, with quartz
pebbles, which sometimes appear to become mingled with pebbles
and even boulders of gray limestone holding fossils, prebably of
the Trenton formatien.

These five divisions of deposits occupy all the champaign
country east of the Richelieu, between the mountain belt and
the St. Lawrence, with the exeeption of the localities stated in
a previous report, displaying the Trenton limestone and Utica
slate, in a line between Phillipsburg and the Grondines ; and in
a.more or less metamorphic oondition they appear to conatitate
the mountain belt alsq, the inferier bitumineus shales beecoming
plumbbginous slates, the gray sandstones being probably con-
verted into quartz rock and talcose quartz slates, and in relation
to this silicious zone, there appear to be in the metameuphie
district, twe magnesian belts shewing delomite and serpentine,
the equivalents of which in the unaltered rocks require farther
investigation; the red slates and green sandstones seem to
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become chloritic, epidotic and ferriferous slates, and less schistose
forms of rock, and from the geographical position of what have
been called the corneous rocks, it appears not improbable they
may be referable to this part of the deposit; but a larger
number of facts must be ascertained before the various divisions
of the metamorphic rocks can be clearly traced to their un-
changed equivalents. The whole belong to the Lower Silurian
age, and they are followed by others which are shown by the
fossils held in some parts to be Upper Silurian.

It is by the geographical distribution chiefly of the five enu-
merated divisions of deposit that the main anticlinal forms can
be traced out, and the marked color of the red shales or slates is
of great value in the investigation, when the dark gray and
black shales come from beneath them. In the absence however
of these dark colored lower rocks, the differences between the
gray and green sandstones and their equivalents constitute a less
certain means of distinction. Between the Temiscouata road
and the Chaudiére, with the exception of one locality where
graptolitic shales occur opposite the upper end of the Island of
. Orleans, no clearly recognizeable mass of the first or lowest
division was met with; the whole country north-west of the
Upper Silurian boundary hereafter to be described, appearing, as
far as the investigation has been carried, to consist of the
remaining four divisions; but above the Chaudiére as far as a

line between Phillipsburgh and Montreal, as shewn in the
Report already made on the rocks of the Eastern Townships,

nearly one half of the district rests upon the first division.

In that Report, the positions of several anticlinals were indicated,
and some of them have been farther traced both above and
below the Chaudiére. Three were surmised in the lower shales
from-the recurring presence of the fossiliferous part of them
on the Rivers Richelieu, des Hurons and Yamaska, and the
existence of the last is supported by the distribution of red shales
on the Rivers St. Francis, Nicolet and Bécancour. On the first
of these, they occur about three and a half miles above the
Indian village near its mouth, and occupying a breadth of a mile,
are followed by dark gray fossiliferous shales beyond ; on the
Nicolet, red shales are seen about seven miles above the village
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of that name, occupying a breadth of upwards of three miles
more ; on the Bécancour they occur about seven miles up from
the mouth, and at intervals for about five miles more. The
exposures on these two latter streams are supposed to belong to
one trough, and the Yamaska anticlinal would run between it
and the previous exposure, on a line from the elbow in the river
at the junction of the Chibouet to the mouth of the Bécancour
The red portion of the trough, connected with these exposures
on the Bécancour and Nicolet, probably terminates before reach-
ing the St. Francis, as no corresponding exposure was observed
on this stream, which is occupied by the strata of the first
division for a distance of fifteen miles as far as the trap occa-
sioning the fall at Drummondville ; but about a mile and a half
above this village, a display of green sandstones and red shales
is met with. There are corresponding exposures on the Nicolet
and Bécancour, on the twelfth range of Ashton and the tenth
range of Maddington ; but on the Nicolet just above Douglass-
ville, there occur exposures of red strata on the ninth and tenth
ranges of Ashton, which red strata do not reach the St. Francis on
one side nor the Bécancour on the other, while lower shales come
out on the eleventh range of Ashton. These lowershales indicate a
not very important anticlinal ; but the axis of elevation existing
between Douglassville and the red exposures lower down the
stream would correspond with that which bringsup the Trenton
limestone in the vicinity of St. Dominique ; in consequence of a
transverse depression however on the crown of the arch, the
limestone which is met with again at the Grondines, appears to
be covered up in the interval by the shales of the first division,
the fossils of which are met with in a continuous line on al] the
three rivers. The Utica slates, and above them these shales
with their fossils, come out on the St. Lawrence, south-east of
the Trenton limestone of the Grondines at Pointe du Platon and
St. Croix, and the shales are exposed at intervals on the bank
of the river to within half a mile of St. Nicolas, the green
sandstones with their red and green shales being greatly
displayed at and below the village, where in successive ridges
and valleys they occupy a transverse breadth of one third of a mile.
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The green sandstones and red slates above Drummondville
present a narrow exposure of about half a mile; they belong
to the fifth division of deposites, and probably mark the positien
of a synclinal axis; proceeding from them, along the south east
side of the general trough to which they belong, red shales,
green and sometimes gray sandstones are met wish in a nearly
straight line, on the two Nicolets in Horton, on the Stanfold read:
in the ninth range of the Township, on the fourteenth lot of the
eighth range of Somerset, and on the Bécancour in the north
corner of Inverness, bounded by the strata of the first divisiom
all the way; and while between this line and the north rim of
the trough to St. Nicolas, no recks but such as might be referred
to the second, third, fourth and fifth divisions, have been met
with on three transverse lines of section, as far as the St. €roix
road, no strata but such as are referable to the first division,
have been found on the banks of the $t. Franecis, to the sixth et
of Kingsey, a distance of about fourteen miles, in a straight
line. As stated in the previous Report on the Eastern Town-
ships, this transverse span of the first division comprehends a
very important anticlinal, traceable from the Province Line in
St. Armand, te which it appears probable that twomore, instead
of one. as.there mentioned, are subordinate, the main one being
stall further traceable to the north corner of Inverness. It ap-~
pears probable that this axis crosses the Chaudiére between two.
exposures of red rocks two. and a half miles apart, at a spos
about fourteen miles in a straight line from its mputh, and the
Etchemin, about two miles higher up than the bead above $t.
Henry, where it attains one of the tributary branches and part
of the main eontinuous stem of the Riviére du Sud, following
this to its mouth; onthe south-eastside of these latter streams, light
gray quartz rock ocecasionally shewing a band of ealoareeus:
conglomerate runs all the way from St. Gervais to St. Pierre,
while gray slightly calearecus sandstones are seen near St.
Charles, on the north-west, with roeks of the fourth and fifth
divisions on each side, further removed from the axis. From the
Province Line in St. Armand to. 8¢ Thomas, the distance is abons
.one hundred and eighty miles.
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A section of the metamorphic recks, which occur on the St
Francis, between the anticlinal axis just described and Mel-
bourne Village, consisting of reddish, green and gray talcose
clay slates, dolomites, quartz rock, chloritic and epidotic rock,
and dark gray and black plumbaginous slates and limestones,
has already been given in the Report for 1847-8, and it has
there been stated that in these dark-colored slates and lime-
stones, (which belong to the first division of deposits) there
runs an anticlinal from Sutton to Tingwick, to which two more
are subordinate, and an additional one is found to be subsidiary
to the Kingsey and Shipton trough. On the south-east side of
the Melbourne and Shipton anticlinal there occur green talcose
slates, gray sandstones, serpentines and corneous quartz rock,
with partially epidotic and chloritic conglomerate and red jaspery
slates ; but it has been found very difficult to follow the anti-
clinal further eastward than Tingwick. Traces of it however
are supposed to be met with across to the north corner of Ham,
after intersecting the Nicolet at the south corner of Chester;
its course across Wolfestown and Ireland is very doubtful, but it
seems probable that it comes out upon the Chaudiére, some dis-
tance below St. Joseph’s Church. Dark colored clay slates and
limestones cross the Township of Broughten, from the fourth
range of Thetford, and come upon the Chaudiére near the extre-
mity of the Broughton Road, and to the south-east of these,
removed about a mile to a mile and a half, serpentine, soapstone
and dolomite are exposed at intervals in a nearly parallel eourse ;
but their relations are not yet satisfactorily made out, and it is
not certain whether the serpentine belongs to the upper or lower
magnesian belt.

In Ireland and Coleraine there is a great display of serpen-
tine—the largest that has yet been met with; it lies on both
sides of Black Lake, extending four miles to the south-west in
the former, constituting Caribou Hill, and probably two miles
to the north-east in the latter Township, with a breadth of about
two miles and a half, thus spreading over an area of fifteen
square miles. This mass must lie on the south-east side of the
anticlinal axis, and there is not much doubt it is a continuatien
of that observed a previous season on the south-east side of
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Wolfestown, which is traceable to the lower end of Nicolet Lake,
and has since been met with on the south-west side line of Ham
between the fourth and fifth ranges, in a direct line for the dial-
lage of Richmond Lake in the south corner of Tingwick, and
the Shipton serpentine beyond. There is another exposure of
serpentine in Ireland, on the twenty-first lot of the first and
second ranges, about a mile from a portion of the previous one, and
as no rock was observed between them, it is not certain whether
it may not be a direct extension of it. A very talcose slate, asso-
ciated with soapstone, occurs on the tenth lot of the third range,
and a band of dolomite in the general strike of the stratification
on the twelfth lot of the fifth range, between which two expo-
sures and the previous one, it is probable the axis of the anti-
clinal may occur.

On the south-east side of the serpentine of Caribou Hill there
is a broad zone of corneous quartz, which accompanies it through
Garthby, Ham and Wotton, composing Ham Mountain in its
course ; associated occasionally with epidotic rocks, it is traceable
in an opposite direction across Coleraine, Thetford and Broughton,
rising into the White Mountain in the first and into Broughton
Mountain in the last Township, and on the south-east side of the
zone there is another band of serpentine. This serpentine is highly
calcareous in Wotton, Ham and the south-west side of Garthby,
but acquires a purer character on the north-east side of this
Township, as well as across Coleraine, where it approaches to
within half a mile of Lake St. Francis, proceeding in such a
direction towards Adstock and Tring as would carry it to a junc-
tion with the serpentine of the Bras and the Guillaume in the
Seignory of Vaudreuil Beauce, where it has corneous quartz rock
on the south side of it, and a six feet bed of it about the middle.
The corneous rock on the Chaudiére in some places holds a large
amount of diallage and in others hornblende, feldspar and mica,
and for a short distance on both sides of the river it assumes the
character of a perfect and very tough granite, passing some-
times into a syenite. Between the serpentine where it crosses
the Chaudiére and attains the Guillaume and the anticlinal of St.
Joseph, exposures of red slate and red and green sandstone are
frequent for a breadth of between four and five miles; they have
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been traced to the north-eastward across Cranbourne into Sandon,
a distance of twenty miles, and to the south-west about three miles
and a half. In many parts of the area the exposures holding
much epidote,still maintain a general red color, but accompanying
the red there are also large masses of epidotic rock of a general
decided green tinge. On the right bank of the Chaudiére pro-
ceeding north-westward across the measures from the serpentine,
after a concealed interval of a quarter of amile, a very considerable
breadth (nearly half a mile,) of north-westward dipping massive
green sandstone, often of a conglomerate character, becoming
interstratified with red slate, is terminated by a red sandstone
bed of twenty-five feet, followed by a five feet band of highly
crystalline red limestone with patches of red slate, to which
succeeds a rock of a singular aspect, which might be readily
taken for trap; seen from a distance it has a general gray color
on the exterior, but internally it is red bordering on purple, and is
composed of a vast collection of large kidney shaped or flattened
subspheroidal forms, standing on edge in the direction of the
strike; they are aggregated in such a manner as to interlock
among one another irregularly, the intervals among them being
filled by a mixture of blackish green serpentine, dark leek green
chlorite, pistachio green epidote, opaque white calespar, and occa-
sional colorless translucent quartz; the latter four minerals arein
a highly crystalline condition and the epidote frequently surrounds
the nodules of calespar. The rognons are of a jaspery texture
and are sometimes minutely spotted with round and angular
forms of a green mineral with the hardness of serpentine, which
gives to them the semblance of pebbles and boulders of porphyry;
in the centre of some of them there are lenticular shapes of white
calcspar, and when fractured sub-spheres have been acted on by
the weather they assume a ciscumvallation of colors conforming
with the exterior, towards which the colors become of a lighter
and grayer hue, the whole however being enclosed in a thin band
of deeper red which fades into the surrounding matrix; there is
also a distinct tendency in the nodules to divide into concentric
shells in the direction of the colors. The ophitic matrix in which
the reniform masses are imbedded is in some parts of a slaty
structure and is studded with thin fragments of a slaty character,
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presenting the aspect of a slate conglomerate, and this conglom-
erate, which in other instances holds small hard pebble forms of
a brownish red jasper spotted with green, runs in bed-like bands
in the strike, and on the exterior weathers into small pits and
shews different colors, giving the rock a carious and variegated
appearance. A multitude of cracks sometimes figure the face
of the large rognons in section, and on each side of these cracks,
where the surface is worn smooth at the mill and fall on the
Riyiére des Plantes, there rises a thin small ledge of a darker
color than the rest; some of the rognons become epidetic
towards the exterior, and epidote runs in various cracks and
irregular bands through the rock. This singular mass has a
breadth of nearly three hundred yards (including a part towards
the middle which approaches the character of a red slate), and
in its structure and minerals though not in color, it very much
resembles a green rock heretofore described as met with near
the eastern band of serpentine in Bolton, in the valley of the
Missisquoi River. The general bearing of this red and green
epidotic and ophitic rock is with that of the strata, to the north-
east; it has been traced up the valley of the Riviére des Plantes
for a short distance, and about three miles in continuation on
the road to Cranbourne, where it appears to be wholly green, and
though it retains its reniform structure it was not observed to be

ophitic ; but red and green epidotic rock without reniform masses
and without serpentine occurs at different parts of the area

that has been already mentioned. On the line between Cran-
bourne and Sandon it occurs with a transverse measure of about
four miles from the River Etchemin to the line between Cran-
bourne and Frampten.

The Sutton, Shipton and St. Joseph anticlinal is probably the
main axis of elevation of the Green Mountains in Canada ; where
it crosses the St. Francis its distance from that of Kingsey and
St. Thomas may be considered to be about ten miles, but between
them on the Chaudiére it must be much more, and it is probable
that some of those between the two may on reaching the Chau-
diére have increased in importance. In the vicinity of this river
there are evidences of the existence of these intermediate anti-
cinals, but it has not yet been found practicable to connect
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" them with those on the St. Francis, though the general strike of
the stratification in the interval has been pretty well determined
by a band of dolomite occasionally passing into serpentine, which
has been traced from the thirteenth lot on the line between
Chester and Halifax, to the St. Margaret range in the south-east
part of the Seignory of St. Giles, a distance of thirty-five miles.
Chloritic and epidotic rocks much resembling those of Shipton,
occur on the north-west side of the band nearly all the way.
‘Where the band crosses the Chaudiére is not quite certain, but
on the east side of the river dolomite is met with in the Seignory
of St. Joseph close upon the line of St. Mary, in two localities
that would not be far removed from its course. Between this
band and the Kingsey and St. Thomas anticlinal, there are many
parallel exposures of conglomerate limestone beds associated
with red and green slate. From St. Sylvester Church in St.
Giles Seignory, which is four miles across the measures from the
dolomite, there occur in a transverse breadth of five miles more
to the forks of the Beaurivage River, four bands ef this conglom-
erate which are probably repetitions of one bed. That at the

Forks of the Beaurivage, which is burnt for lime, consists of
Feet.
BanABLone.. oot i rrres i e e b res 8
Limestone conglomerate, holding silicious and calcareous pebbles, the
latter being very numerous ; the matrix is 2 very arenaceous lime-

Limestone conglomerate, as before; the limestone pebbles and the
matrix weather brown, particularly the matrix, which holds more
sand than the pebbles; internally both the matrix and calcareous -
pebbles are gray, the pebbles the darker of the two......cooveneinenen. 18

Total thickness......covcerienrnnsnsane 3v

The next exposure occurs about two miles to the south-east,
on the second lot of the Chute settlement, occupied by Samuel
Orr; inone part it shews a conglomerate character, very similar
to that of the previous exposure, for a breadth of twenty yards,
with a dip 183° mag. <53°, which would give a thickness of about
forty feet ; but pursuing it on the strike to the east side of the first
lot, about an acre further on, its dip becomes 168° mag. <58°,

¥
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and the rock changes its conglomerate character to that
of a coarse arenaceous limestone, shewing transparent and
translucent grains of quartz; a thickness of twenty feet of this
is seen in a vertical escarpment. The third exposure occurs
on the Craig Road, about a mile north of the west branch of the
Beaurivage River ; its strike would carry it about & mile south-
‘east of the previous band, and the following is a horizontal sec-
tion of the measures exposed near the band, proceeding from
north-west to south-east :—
" Yarda.

Quartzose conglomerate, holding small quartz pebbles chiefly, in a

calcareo-arenaceons MALHX ..o.cceevireeererereniieerssuisneessnssoranane 3
Calcareous conglomerate, holdihg gray limestone pebbles chiefly, with

some of gnartz in a calcaréo-arenaceous matrix; the matrix weathers

brown, but the limestone pebbles, under the influence of the atmos-

phere, remain gray on the exterior; they vary in size from half an

inch to eight and ten inches in diameter, the majority being one

and two inches; several of them hold fossils, encrinites being plainly

discernible .iiceeiiiiiiiiiinrinr e e P ]
Quartzose conglomerate, as before the proportions of calcareous and

quartzose parts in the whole band composed of this and the two pre-

vious beds vary very much in the course of 400 yards on the strike 4
Measures concealed ; in this part there is probably an anticlinal axis ;

the dip of the preceding band is 335°, mag. <85°; that of the suc-

ceeding portion of the section is 135°, mag. <45%....ccccevevuven o0 80
Conglomerate, partially calcareous, as before ...........c.eeet cerrerans ceennes .8
Measnres concealed ....c.oeovuerecnsnrnn vonr P
Gray fine grained sa.udstone, weathenng whlte [P § |
Measures concealed, probably sandstone......c.cievevrieenneeineriacs snereanne 11

Gray fine grained sandstone, only partially displayed ............. creeeseenee 18
Measures concealed .....cccoceerivorcirenciineniecienss retereteerrtesrunstttneen 15
Green smooth surfaced slates .....coooivnievenns veersranns veeseaseesnsirrassaness 15
Red and green s1ates ...oeceevieireens crveiiivenienienniierenieneenes tensesenene 6
Measures concealed ........... varerrens creertarsrasnsniene cresaaresses sesnvases e 19 -
Red 8lateB.civcruiiarisiacnrerontonsaisrnisorrsrtssssrsrsscasansrnsrriassrnisoncssarses 28

The St. Sylvester exposure also is associated with fine grained
sandstones and red &lates, and can be followed fyom the Church
along the road to St. Mary Seignory,to the turn which com-
mences about a mile forward, where it appears to leave the
road, keeping 6n in a straight line; a band, in the course
‘it maintains, i3 met with oh the road between the 8t. Martin
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and St. John ranges of St. Giles Seignory, at the distance
of about two miles from the St. Mary road, between which
spot and this road two more bands are seen, all in the
breadth of a mile, being probably repetitions through the effect
of undulations ; the most south-eastern of these appears to main-
tain a course about a mile on the north-west of the St. Mary
road and nearly parallel with it, three exposures occurring
about two miles apart from one another, and the last a little
over a mile from the left bank of the Chaudiére River, at about
the same distance below St. Mary Church. This is the highest
point on the Chaudiére at which the calcareous conglomerates
have been met with; four miles further down they occur in the
bend at which the Quebec road leaves the river, and again in a
probable continuation of the same band about a mile and a half
lower, a little above the extremity of the road from St. Bernard
Church; two miles beyond this there is a great exposure of
coarse grained limestone, shewing no conglomerate, but probably
referable to the same stratigraphical position; about a mile and
a half below this there is an exposure of coarse arenaceous
limestone, a little before reaching which a display of amyg-
daloidal trap occurs, and in less than the same distance farther,
three bands of calcareous conglomerate are met with before
reaching the position of the St. Thomas anticlinal. On the
Etchemin an exposure occurs about half a mile below St. Clair
Church, another about four miles farther down, where the
band shews no conglomera.te, and a third about four miles
still farther, where the rock is a conglomerate, and probably
corresponds with the lowest exhibition just mentioned on the
Chaudiére. Red rocks ogcur in the vicinity of most of the expos-
ures of conglomerate on both the rivers, and extend in breadth
on both about two miles beyond them, farther up. A corres-
ponding width of the same has been seen on the ma.d running
south-east from St. Gervais Chureh, and extendmg eight miles
to the boundary of Buckland Township. On this road the expo-
sures of red and green rock, for two miles and a half, bear a
similar epidotic and chloritic character to those in Cranbourne
and St. Joseph, the first exposurg occuring gbout a mile from
the Church, where a band of A very trappean aspect ismet with,
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of an apparently amygdaloidal character from the presence of
nodules of calcareous spar. No reniform masses were observed
to mark its structure, but a portion of the band appeared to be a
conglomerate with a calcareo-arenaceous matrix, enclosing hard
Jjaspery fragments, and beds of red sandstone and red slate were
inassociation with it'; ared and green rock of an epidotic quality
was observed also on the road between the St. Mary and St. Su-
sanne ranges in the Seignory of Jolliet.

Towards the ' corresponding limits of these two areas thus
characterised by red and green rocks, serpentine and dolomite
appear on the one side and dolomite on the other, and not far
from these magnesian bands in both, cracks in the contortions of
the strata, are filled with quartz and calcspar, and marked by tale,
chlorite and vitreous copper ore. Between these two red marked
areas the country rises into a ridge on both sides of the Chau-
diére, displaying a great amount of gray sAndstone and quartz
rock, with talcose quartz slate, unassociated with any observed
red strata. The breadth of this tract is about eight miles, and
crosses Frampton Township into Buckland, monopolizing nearly
the whole of both. .

The road to the south of St. Pierre Church near St. Thomas,
has been examined for a distance of about six and a half miles,
and after passing the quartz rock, which has been already men-
tioned as occupying about a mile and a half, the remainder of
the distance reaching abeut a mile into Armagh Township, is
occupied by red and green slates and sandstones.

At V'Islet the immediate coast is occupied by the green sand-
stones of the fifth division of deposits, displaying interstratified
bands of calcareous conglomerate, and to the south-east recur-
ring exposures of sandstone of the same color, with red slates
frequently filling the intervals, are displayed beyond the rear of
the third range, a distance of between three and four miles.
About two miles farther, light gray and white granular quartz
rock rises into a considerable ridge, and occupies a breadth of
about two and 3 half miles, in the Seignories of I'Islet and Lessard,
beyond which the coarse green sandstones of the fifth division
are again met with, and they appear to continue for between
six and seven miles farther, which is as far as the bush road to
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the Black River was examined. Sandstones alone were seen in
place on the road and their color was always green, but large
loose angular blocks of a red color were frequent and smaller
fragments of red slate occasional. Similar rocks of both eolors
were met with in place on the Black River, which was ascended
from the valley of the St. John, about two miles within the Pro-
vince line, where the strike would bring them to a position about
fourteen miles to the south-east of those seen on the road. None
of them were in such a highly metamorphic condition as those
in Buckland.

The quartz rock ridge of I'Islet and Lessard appears to consti-
tute an anticlinal axis, and approaching nearer to the coast be-*
hind St. Anne and the mouth of the River Ouelle, to come out upon
it between Kamouraska and St. Andrew. In this vicinity there
are several considerable hills which run parallel with one
another, and appear to be composed of the granular quartz rock.
Just below Kamouraska the exposures are comprised within the
breadth of about two miles and a half, but they are narrower
at St. Andrew, near which, at a place designated from the dis-
play of abrupt rocky eminences, by the name of Les Caps, the
width is less by a mile and a half; here the sides and summits
of three hills appear to be cased over in succession by the same
aggregation of grandlar quartz rock beds, the thickness of which,
as displayed in one locality, appears to be about two hundred feet ;
the hills constitute three folds in the stratification, and a fourth
one less prominently shewn is found a little farther from the
coast. At the Grande Ance,six miles farther down the St. Law-
rence, the exposures are straitened to half a mile, and the last
observed traces of the quartz rock, as indicating the course of
the anticlinal to which the folds are subordinate, were seen on
the Riviére du Loup, below the fall of Caldwell’s Mill, where they
probably do not occupy half the breadth. In the Village of
Riviére du Loup greenish sandstones are displayed, and they are
traceable along the coast from the outside point of ’Ance Creuse
beyond St. Patrick Church. These sandstones appear to be
repeated in an abrupt rocky eminence called the Pilot, rising
out of the flat land north east of the small bay at the mouth of
the river; the thickness evident in this hill, where the dip is 185°
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mag. <30° is 290 feet, but it is by no means certain that the
whole of the strata belonging to the band are exposed. The
transverse measure of the supposed equivalent band, as far
as seen on the right bank of the river at the mill, is about a
hundred yards, with a dip of seventy degrees, giving about the
same thickness as before; but a short distance removed from the
left bank, the breadth is nearly five hundred yards. It is uncer-
tain whether the whole thickness is exposed on the right, and
how many undulations may cause repetitions on the left. In the
Pilot Hill, many of the beds are of a conglomerate character,
holding quartz pebbles chiefly, among which are occasionally
Jmingled several of limestone, some of which are fossiliferous.
The strata of this hill and of the village are supposed to be re-
ferable to the fifth division of deposits, but no interstratification
of red slates was observed among them. Red slates however
constitute Riviére du Loup Point, whose strata would run
to the north-west of Pilot Hill, and they are met with between
the village mill rocks and the quartz rock at the foot of Cald-
well’s Fall. )

On the road between Riviére du Loup and Temiscouata Lake,
red and green slates, with an occasional interstratified thin bed
of limestone, are the only rocks seen between Caldwell’s Mill
and the tenth road lot of the south-east-running double range, a
distance of five miles; but on the four succeeding lots granular
quartz again makes its appearance, very probably marking
another anticlinal axis, which would cross the Green River,
between the second and third ranges of Whitworth. Green
slates were seen four and a half miles farther on, and red slates
a mile beyond at the Green River, on the fourth and fifth road
lots of the east-running double range ; and the latter prevail for
upwards of a mile and a half to a small stream on the thirteenth
lot, about balf a mile beyond which, on the eighteenth lot, a four
teet band of close grained sandstone, resembling the granular
quartz rock, is met with; though no great mass of such rock
was seen associated with it, it may indicate the vicinity of an
anticlinal. No exposure occurs for upwards of a mile to the
River of Rocks, on the twenty-eighth lot ; but at the summit of
the hill which succeeds, massive coarse green chloritic sandstones
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occur and constitute the whole mountain to the River St. Francis,
a tributary of the St. John, flowing through the forty-third lot
upwards of two miles on. Ascending the opposite hill, red slates
are again met with, and at the summit massive green and occa-
sionally red chloritic sandstones oceur, which prevail to the valley
of the Little St. Francis, two miles from the previous stream, on
the fifty-fourth and fifty-fifth lots; and after a concealed interval
of two miles more, red and green slates again occur on the sixty-
fourth and sixty-fifth lots, rising from the valley of the Grande
Fourche of the Trois Pistoles River, a tributary of the St. Law-
rence. For the next eight miles no red strata were observed,
and, with the eXception of green chloritic sandstones on the sixty-
ninth lot, the exposures disclosed were hard gray sandstones
sometimes slightly talcose and thinly ribbed with black, green
slates, green and gray slates, gray slates with smooth glossy
sarfaces, and gray slates interstratified occasionally with thin cal-
careo-arenaceousbands, the bands weathering toan ochre yellow.
These rocks, notwithstanding the absence of red strata, may
possibly be referable to the second and third divisions of deposit,
but the constant absence also of the calcareous conglomerates
which prevail on the coast, and are there so persistent on the
strike, with the approach to undoubted superior rocks on Temis-
‘couata Lake, render it necessary, without more extensive exami-
nation, that their geological place should remain for the present
in some degree uncertain. On the one hundred and thirteenth
lot and the next succeeding, which is the last in the road ranges,
red slates mixed with green and gray occur, and just at the
entrance upon the Temiscouata Seignory gray and greenish
‘¥ihdstones follow, and become striped and interstratified with
red slates in such exposures as exist for half a mile to the thir-
tieth mile-post, sixty yards beyond which occurs the first stream
falling into Temiscouata Lake. Inthe next four miles the rocks
exposed are hard gray sandstones, sometimes exhibiting a riband-
like aspect from the presence of thin dark layers, striped green
and gray clay slates with hard quartz rock-like bands, gray clay
slates with wrinkled glossy surfaces, gray harsh arenaceo-
argillacéous slates, with thin gray limestone bands weathering to
an ochre yellow earth, and occaslonally black carbonaceous
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slates; while at the end of the distance strong greenish sand-
stones, followed by red and green slates, again occur, bgyond
which the two or three exposures in the remaining two and a
half miles to the lake display gray, black and green clay slates.
The strata occupying the four miles to the south-east of the
thirtieth mile-post bear so strong a lithological resemblance to
those of the nine miles to the north-west, that there is not much
doubt they are geologically equivalent, but until a greater
number of facts, shewing the geographical distribution of the
rocks connected with the section, has been ascertained, their
arrangement in the physical structure of the mountain range
cannot be pointed out with precision. But from what has been
stated, it would seem probable that the anticlinal of Riviére du
Loup, St. Andrew and Lessard, keeping parallel with that of
St. Thomas, will run into the southern part of Frampton, and
that of the second and third ranges of Whitworth, with a parallel
course, will attain the southern part of Buckland.

Notwithstanding that the anticlinals would thus appear in their
south-western course to enter the metamorphic region, no rocks
of the very highly altered condition which characterises those of
the Eastern Townships, in the south-eastern development of the
formation to which they belong, were met with on the Temis-
couata road section, nor does it seem probable that any will be
found on the line from l'Islet to the Black River; but where the
metamorphic action begins to decrease between Buckland
and the Black River, has not yet been determined, as the season
did not permit us to ascend any of the tributaries of the St.
John River higher up than that stream. The investigation of
this question is not merely a matter of seientific interest, but one
of economic importance, as it is very probable that with the
decrease of metamorphic intensity will diminish that value of
the mountain range as a mineral region, which it is known to
possess in its whole extent from Canada to Mexico.

- Upper Silurian Rocks.

A section across the Upper Silurian series of rocks, as displayed
in the Eastern Townships, was given in the Report on that
district already transmitted to the Government ; in this it was
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stated, that between the Shipton Pinnacle ridge and the Stoke:
Mountain range, both belonging to the lower series, there was a
wide valley extending from Memphremagog Lake to Ham
Mountain, which required farther examination. In the south-
western end of this sub-elliptical area, two narrow, nearly
parallel troughs of fossiliferous limestone, those of Potton Ferry
and Georgeville, underlaid by clay slates, were shewn to occur.
with an anticlinal axis between them; on an excursion since
made across the Stoke Mountains to the upper part of Windsor
River, a third narrow, fossiliferous area has been met with on
this river, in the twelfth and thirteenth lots of the eleventh range
of Stoke Township, and from the f)roximity of this exposure to
the north-west flank of the mountains, it seems probable that it
marks the position of a third synclinal, being connected with one
of the two undulations stated to be parallel and subordinate to
the anticlinal of the Stoke Mountain range ; this anticlinal thus
making the sixteenth that can be distinguished between the
Richelieu and Lennoxville, on a line passing through St. Hya-
cinthe, in a distance of about sixty-five miles. The clay slates
which are beneath the Potton Ferry and Georgeville limestones;
and appearing on the St. Francis, have been found also onthe new
road cut through to Danville from Rice’s settlement, though
absent on the south-eastern flank of the Stoke Mountain range,
from what is considered an analogous position between that
range and the equivalent limestones of Magoon’s Point and.
Dudswell, and of all the intermediate localities,. yet so often in:
other places precede the limestone in ascending series, that it
appears probable they must be classed with the Upper Silurian
division. On Lake Aylmer some beds of the calcareous part of
the formation, but without fossils, are seen at the upper point sepa-
rating Ward’s Bay from the body ef the lake ; within the bay
there is a small point which is composed of hard sandstone and
very coarse conglomerate beds, some of the rounded masses
constituting which are a foot in diameter, most of them being
very feldspathic and appearing to be of igneous origin; these
sandstones and conglomerates, interstratified with hard, fine
greeén slates, dip §. S. E. mag. <80°, and have a breadth of about
110 yards, and they are followed to the northward by 140 yards.
G
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of the same green slates without sandstones: these strata may
possibly belong to the lower rocks, but clay slates supposed to
belong to the upper division succeed, and have a transverse
breadth of four milesand a half to Lake Colombe on the road
to Wolfestown, where they reach the band of calcareous serpen-
tine that has been mentioned. On the south side of Lake
Aylmer on the road through Strafford, calcareous strata of the
Upper Silurian series without fossils, are met with about two
and a quarter miles from the water’s edge, on the forty-fifth lot,
the interval being occupied by rocks of the lower series, con-
sisting of ‘green chloritic slates and sandstones, with an obscure
indication of an ophitic character on the thirty-ninth lot, and slates
of a talcose character nearer the lake, with a band of dolomite
about twenty-five yards wide, on the twenty-eighth lot. The
bed of the St. Francis River, between Lake Aylmer and Lake
St. Francis, consists of clay slates, often shewing flat nodules of
gray, yellow weathering limestone, and at the foot of the lake
they occupy about half to three-quarters of & mile between the
water’s edge and the magnesian rocks and epidetic conglome-
rates of the lower series. They also compose both sides of the
lake further up, first becoming interstratified with occasional
layers of an argillaceous sandstone, and then assuming a slightly
calcareous character; a few beds more arenaceous than others,
are strongly marked by the presence of lime. About seven
miles up the lake, a little way above the mouth of the Blueberry
River, an intrusive mass of granite forms opposite points,
bearing nearly E. and W. of one another ; the breadth of the
granite appears to be about 400 yards, and where the strata.
come in contact with it on the north side, the effect of the igneous
rock on them is plainly discernible, in the presence of an abun-
dance of small erystals of brilliant mica, and reddish andalusite
in the argillaceous beds, while the sandstones bave been converted
ta a dark gray quartz rock with disseminated grains of pyrites.
On the worn surfaces of loose fragments of slate found in several
parts round the lake, slender raised forms were attributed to the.
presence of imperfect crystallizations of the second named
mineral. Three miles beyond the granite twp opposite points
jut out and form the Narrows; that on the right side consists -
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of talcose slates of a very quartzose character, showing a
breadth of about 300 «ards, and they are immediately succeeded
to the south by two or three fossiliferous layers of limestone, the
dip, which is N. N. W. mag. <84, very probably shewing an
inversion of the strata. The breadth of this fossiliferous part
does not exceed ten feet, and it is followed by light-gray, thin-
bedded limestones weathering to a yellowish red. Beyond these
occur coarse and more arenaceous limestones, mixed with
micaeeo-calcareous sandstones, and thesé latter become inter-
stratified with other sandstones that contain little or no lime,
clay slates often separating the beds.

On an excursion of twenty miles across the forest, from Lake
St. Francis to Lake Megantic, all the exposures of rock, which
were not numerous, and with the exception of the granite in
intrusions, in no case extensive, bore the character of the less
calcareous strata of those last described; but on the western
side and at the south end of Lake Megantic, chloritic and epidotic
rocks, slightly taleose slates, and quartz rock again made their
appearance, and it is not improbable that they belong to the lower
series. A granitic dyke was observed to intersect these strata
about a mile and a half from the upper end of the lake,
and in the region between the lake and the St. Francis,
there are great intrusive mountain masses of granite, which very
probably produce considerable disturbance of the stratification.
The largest mass constitutes the Great Megantic Mountain at
the united corners of Hampden, Marston and Ditton, which with
a length of six miles and a breadth of three miles, may cover an
area of twelve square miles. This mountain was net visited by
any of our party, but I have been assured by a competent person
that the roek is of the same lithological character as the intrusions
farther west. Another large nucleus was met with in the Little
Megantic Mountain, which may cover an area of six square
miles, not over from one to two miles removed to the south-west
of the line between Aylmer and Gayhurst Townships. The
roek was obgerved in a hill about a mile to the south-east of
Lake Louisa ; in another upwards of three miles long in Wins-
low, " @bout five miles south-east of Lake Aylmer; and in two
small hills on the Felton River, which discharges into Lake St
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Francis on the left side, one of them about half a mile, the other
three miles up from the mouth; and it & very probable that
most of the abrupt isolated hills of the district are composed of
it. The bold and pointed form of Gosford Mountain at the
head of the Arnold River, flowing in at the upper extremity of
Lake Megantic, induces me to suppose it will be found to be com-
posed of granite, and being aware from examination many years
ago, that the rock crosses the Kennebec road-a short distance
within the -boundary line of the State of Maine, and there con-
stitutes bold mountains on each side of the road, it appears
probable that it will be found to form the range of elevations,
described as running to Bathurst on the Bay Chaleur, where its
presence has already been mentioned in a previous Report, and
where it has the same lithological aspect.

On the Chaudiére, between Lake Megantic and the Great or
Jersey Fall, a distance of about thirty-seven miles, the only rocks
seen were fine and coarse gray micaceous clay slates, with gray
micaceo-argillaceous sandstone, weathering greenish in the air,
and becoming very smooth and reddish when exposed to the run
of the stream, and an occasional band of hard drab sandstone,
almost a quartz rock, with some few grains of feldspar. At the
Great Fall there is a considerable exposure, measuring about
150 yards across the strata, which appear to dip S. 20° E. mag-
<62°. The beds consist chiefly of gray sandstones, some of
which are schistose and verge on a coarse mica slate, while
others are massive; they weather of a greenish tinge where
untouched by the water, but where acted on by occasional floods
they have a reddish cast; they are interstratified with calcare-
ous bands which are harsh and gritty to the touch, and no doubt
containing a great preponderance of sand, none of them would
* burn to lime ; other and thinner bands in the rock are blackish
on the exterior, and these seem to become smoother than the
rest, but they are soft and wear into grooves, while the sand-
stones stand out in relief; the black bands are finely laminated
and split into brittle plates with glossy surfaces ; the sandstones
weather to a lighter gray than the calcareous beds, some of
which approach a dull pale olive green on the exterior. A
-quarter of a mile below the fall, there is another exposure of
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rocks of the same kind with more lime in some of the beds,
and the same character pervades such strata as were seen to the
junction of the Riviére du Loup, and three miles up this tributary ;
it also belongs to those between this tributary and the Riviére
ala Famine, with the exception of the fossiliferous limestone met
with on the latter. The fossiliferous beds occupy a low ridge
removed a short distgnce from the stream, and are confined to a
breadth not exceeding ten to twenty yards, while about one acre
to the south-east of them there is an exposure of slaty micaceous
limestone without fossils. The bed of the stream a short distance
up, is occupied by interstratified slates and sandstones, which
with a dip S. 20 E. mag. <65° plunge under the fossiliferous
strata ; they are very similar in color and general character to
those of the Great Fall on the Chaudiére, there being however a
larger proportion of the slates; the sandstones often contain
calcareous sub-lenticular patches, and are sometimes slightly
calcareous throughout. In the valleg of the Chaudiére it is very
difficult to determine with precision, where the line between the
superior and inferior Silurian rocks should be drawn; there
seems to be a gradual passage from the one to the other for a
congiderable distance, and it is only on arriving within a mile of
the serpentine of the Guillaume that the doubt diminishes. So
far down as the Touffe des Pins, notwithstanding the presence
of a few very thin bands or partings of a peculiar dingy, olive-
green serpentine, mentioned in a previous Report, it appears
probable, on a re-examination of the rocks, and a comparison of
them with those north of the fossiliferous limestone on Lake St.
Francis, that they belong to the upper series. The clay slates
in the bed of the Touffe des Pins about a mile from the mouth,
are of a bluish black, striped with a rather lighter color; they
are occasionally slightly calcareous, while the sandstones which
are interstratified with them are strongly so, and shew also
occasional disseminated crystals of feldspar. At the turn
in the River Chaudiére, about a mile and a half above
St. Francis church, a thick and strongly feldspathic bed
is- followed three hundred yards farther down by clay slates
and a few bands of dark gray quartz rock, associated with
coarse dark gray or nearly black limestone, very much re-
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sembling some of the limestones of the upper series. At the
elbow in the river below this, another thick and strongly feld-
spathic rock occurs, a light gray bed subordinate to which is
strongly calcareous ; just above the church, dark gray and
black clay slates prevail, interstratified with a few bands of
sandstone, and little change is met with until reaching a corneous
rock displaying diallage, standing boldly up by the side of the
road on the right side of the river, about a mile above the Guil-
laume.

The section on Temiscouata Lake in succession to that on the
Portage road, displays some new features in the upper rocks.
That part of the lake which is above Fort Ingall extends to the
north-eastward on the strike of the formation, at right angles
to the part below, which with the Madawaska River to the
Little Falls, and the St. Jobn’s River in continuation, to the
vicinity of Woodstock, affords the means of a transverse inspec-
tion. The upper part of the lake on the northwest side, gives a
fuller development of the strata which occupy the last two and
a-half miles on the road, and probably belong to the upper series.
Towards the upper part of the lake, that is to say above Sandy
Point, which is four and a-half miles from the Fort, they consist
of gray slaty limestones, splitting into thin firm lamine, appa-
rently in the direction of the beds which are nearly vertical, and
would yield excellent tiles and flag stones; lower down gray
-clay slates are interstratified with calcareous sandstones, which
weather to a yellow earth or rotten stone, and in some parts
nodules of the same character occur ; in addition to these strata
clay slates sometimes of a dark and sometimes of a lead gray,
are found interstratified with thin bands and lenticular patches
of a fibrous limgstone, the fibrous structure running at right
angles to the beds and quite across them ; these slates and fibrous
bands of limestone prevail not only on the north-west side of the
lake and for a mile up to the mill on the Ruisseau du Petit Lae,
or Mill Brook, but they were observed extending along the south-
east side of the lake from the head to the point immediately
opposite the mill brook, where there is some irregularity, and
where the gray slates are associated with beds of calcareous
sandstone, and arenaceous limestone with dark banded green
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glates. An interstratification of beds similar to these, has been
mentioned in a previous Report, as met with north-west of the
Mountains of Notre Dame on the Chat River in the District of
Gaspe, and the peculiarity of the fibrous structure of the calea~
reous bands is so striking, as to induce me to suppose that the
rocks must be equivalent.

After an interval of three quarters of a mile to the south-east,
transverse to.the stratification, in which no exposure occurs,
we come upon the rocks which constitute Mount Wissick (the
Beaver Cabin), as it was anciently named by the Indians, or
Mount Lenox, as it is designated in recent maps; these in as-
cending succession appear to be as follows:—

Whitish massive sandstone of a moderately fine grain ....c..cceerreruennne 45
Coarse calcareous conglomerate ; the matrix is a greenish sand, and it
holds a large amount of angular fragments and some rounded forms
of gray limestone,swith a much smaller number of quartz pebbles;
no fogsils were observed in the limestone pebbles and fragments... 20

Measures concealed .......cevenenns . 9
Green sandstone, vuth a few conglomerate bands mmxlar to tbe prev1-
OUS OTI€ iuieeiiaasaretatsstantarinrreseosssseiantansasseressassssntassasastoesss 20

Red and green shale in alternating bands, none of which were observed

to be calcareous; there are three successive exposures of this

shale, with fossiliferous limestones between them, but they are

supposed, from changes in the direction of the strike and one

observed anticlinal, to be repetitions, the shale being subjacent to

the limestone.. erersrrieerencinerantesarenses e 125
. Gray nodular hmestone w#ll stored with fossxls the llmestone presents

a columoar structure at right angles to the beds, oceasioned by

two gets of joints dividing the beds into sub-right rhombic prisms 50
Gray hard sandstone; no fossils...curvriireciiiieniiiennanes erreeessnns e 10
Gray fossiliferous limestone, with a colUmNAT BLrUCtUTE. vvevsresrs cove. . 20
Gray arenaceous limestones and calcareous sandstones, with fossils at

the bage and at the summit, and probably ail through; some of the

beds have but very little lime, and many may have none at all.

This constitutes the main body of Wissick Mountain, and the

thickuess is derived from the height of the Mountain, which is

550 feet, no rocks being seen across the measures from the band

of gray sandstone above mentioned for a considerable distance... 500

g |
o
E
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To the centre of the valley between Mount Wissick and the
next ridge running to Black Point, there would, if the dip remained-
constant all the way at that which the mountain shews (150°
mag. < 18°), be room for an addition of 1000 feet to the above; -
but no exposure of the strata appears on either side of the lake
to tell of what the interval may be composed, and between the
centre of the valley and the rock of Black Point there is another
concealed interval, which directly across the measures would be
four hundred yards.

Black Point, and Burnt Point which is opposite, consist of
a very coarse conglomerate, ¢composed chiefly of quartz rock
. and limestone pebbles, the former prevailing; the colors of the
quartz rock pebbles, which occasionally hold a few spangles
of mica, are green and gray, but principally green, and some of
them are six to eight inches and even a foot in diameter; the
calcareous pebbles weather in general to a yellowish cast, but
some of them remain gray ; some of the pebbles consist of red
slate; the matrix of the rock is a sandstone of a dark gray color
and it appears to be slighly calcareous. The first or lowest band
of this conglomerate is about 400 feet thick, and it is fol-
lowed by others varying from one to sixty feet, which are
separated by beds of sandstone of from one to fifteen feet thick.
The whole breadth of these coarse rocks is about 400 yards, -
and the dip remains very uniformly, 140° mag. < 61° to 56°
which would give a total thickness of very nearly 1000 feet.

This conglomerate rock constitutes a sharp and prominent
ridge, which can be traced, as viewed from the summit of Mount
Wissick, running far into the country north-east of the lake on the
north-west side of the Toledo River, whose course is very proba-
bly guided by it for ten or twelve miles. From the same moun-
tain, the course of the fossiliferous ridge to which it belongs, can
be seen extending in a parallel line for upwards of ten miles,
the last visible eminence in the line bearing 43° mag. On the
west side of the lake the fossiliferous band is not so conspicu-
ous, and not so clearly traceable, but it was supposed to direct
its course to a hill on the north side of the Cabineau River, in
the bearing 223° mag., while the conglomerate, it was presumed,
would hold to a better marked ridge which occupies the south
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side. With a hope of ascertaining the intermediate strata, so
covered up on the lake, we ascenided the Cabineau for four miles,
in which only two exposures of rock were met with; the first,
nearly three miles from the mouth, consisted of thin gray con-
torted limestone beds, without fossils; and the second half a mile
beyond, of green slate banded with black, and interstratified
with thin limestone bands, also without fossils ; if the limestones
of the exposure had been fibrous, which they were not, the
measures would have resembled those belew the Mount Wissick
rocks. _

Beyond the conglomerates of Burnt Point, the next rock ex-
posed is a soft gray scaly argillaceous slate, becoming a little
lighter in color under the action of the weather, which splits it
into small flat fragments; on the west side of the lake it occu-
pies about three quarters of a mile, in the distance of a mile and
a half across the measures, and it probably forms the bed of the
Toledo a few miles up from its mouth ; it is not improbable that
it is much contorted, and it is impossible to state the thickness it
may attain.

The rocks which immediately succeed this slate on the west
side of the lake, are given in the following horizontal section,
reduced to dimensions at right angles to the general strike:—

. Yards..
Gray argillaceous soaly slates of the same kind as described above,
interstratified with bands of sandstone, varyiog in' thickuess from

an eighth of an inch to one inch; some of the bands are partially
calcareous, and they are in general cut by veins of duartz not

exceeding the thickness of paper... crrerivsennenssesaeresssensenne 31
Measures concenled .....coiureeiniiiicinniriiiiiiiieiiniceienieenienieniee 14
Gray argillaceous slate with sandstone bands as before ............ eerere 69
Measures concealed, but supposed to be the same.....c.ccveerercrnracace 13

Measures concealed, but so thickly covered with large angular blocks
of a light gray sandstone with a greepish tint, of the same cha-
acter as the bauds, that there is little doubt much of it is present

in thick beds.....ccec.c.. vesrsestueasaratsants evesnrenne sesesiarstavesstnie 24
Sandstone of the same chmcter ad before, but in thick beds; it is ofa
light gray color, slightly tinged with green, hard and fine grnned,
very nearly approaching a granular quartz rock, and it is inthe

slightest degree possiblecalcareons. 'The dip is 143° mag, <83°... 7

Measures concealed, but probably the same sandstone...coiseesssseses 88.

H

-
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Light gray sandstone of the same character as before, with a few beds
of slate separating the layera...cccccruermarinnns ceerenn cesesrerencennes
Measures concealed ...ooveevrevinernrecsenses ctertrireaneiseens
Light gray sandstoue as before, weathenng of a lxghter gray thau the
" internal COlOT....ciiiiimiresreirunereierseneenneirernonierminuenesesnnanes oo
Gray argillaceous slate, weathering green and crumbling under the
influence of the weather............. ceererraennnnnts esssreeriens

Dark gray altered argillaceous sandstone, very slightly calcareous; it
has a greenish cast internally, and weathers more green externally ;
there are a few quartz pebbles at the bottom of the bed ; fragments
of the rock held in a proper position with respect to the light have
a pecu:.  glimmering lustre from the symmetrical arrsngement
of a multi. de of minute crystals of feldspar......... eteereaueraninane

Dark gray tough argillaceous sandstone of a similar character without
any calcareous matter, alternattng with beds of an impalpable
grain, and as hard as jasper, in fact a perfect jasper, the color in

some beds being a uniform black tinged with purple............
Measures concealed, probably beds of a similar kind; this constitutes
Pointe aux Trembles........ ereerneranrens 1o cectestrreirecsnsnsane

Greenish tough argillaceous sandstone alternating with beds of a uni-
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form purplish chocolate colored jasper ; the sandstone beds have

grains of red in them mixed with the green, but the general tinge
is green ......... cerressessieieiranens cereresseienaceanesanens cvereseans
Measures concealed ......... Cerstmerersnsrestrisirrssrerateveantrerassrreratansts

Greenish tough argillaceous sandstone ; in some parts #t holds a few
pebbles of a highly crystalline character, and of a red color, and
others of gray and greenish hues; the rock may be termed a
pebbly sandstone, but the pebbles are very obseure and tightly
soldered into the matrix; fractures go through both without de-
flection .eceevieirivenenrinenees restienrerenaeeriatanertustesaniserorenenens

Measures concealed ............ veorenan Creseres cerernsarens terereeearnnnersnniae

Greenish tough sandstone as before; the occasional presence of pebbles
is more observable than before; they sometimes stand up in relief
on the surface, and the rock towards the top partakes more of a
conglomerate character; some of the pebbles are five to six inches
in diameter, and they are all highly crystalline, appearing in gen-
eral to be of metamorphic origin. The matrix which is not very
fine continues to be a mixture of red and green grains, giving a
greenish tinge in the aggregate; some of the interstratified bands
are of a darker hué than the general color, approaching an iron

* gray, but weathering to a yellowish white; by these bands and by
bands of a deep purplish red slate the dip ean be readily distin-
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Yards.
guished, being 144° mag. <76°, There are thin vertical trans-
verse veins of epidote cutting some parts, and the same mineral
seems to prevail also as a constituent of patches of the rock; there
is a very regular set of joints in the rock of which the underlie is
295° mag, <221° veireeiniiiriniieninie e rens s s 96

516

These rocks constitute two points on the west side of the lake;
the upper one being called Pointe aux Trembles, is very con-
spicuous, just opposite to the Toledo River; the second point is
of little or no importance in the conﬁguratmn of” ﬁi“e coast, but
it runs back into a ridge, with a valley on each side of it, which
well marks the run of the sandstone composing it.

About a hundred yards over a quarter of a mile from the last
mentioned sandstones, at right angles to the strike, the rocks
of the next point would come upon the section, and the inter-
val, judging by the first rocks seen on the south side of the
Toledo, at a corresponding point, would possibly be calca-
reous slate, of a blueish gray color and find texture, with some
thin bands and patches of a rather coarse grain. The strati-
graphical divisions of these slates are obliterated by cementation,
and it is only by slight differences of color that the beds can be
distinguished. These 'slates are followed by gray slates, which
are not calcareous; they weather to a dull olive green and cleave
into very thin leaves, the surfaces of which have a dull glossy
lustre, and the slates appear to be slightly micaceous ; some faint
differences of color shew the original beds, which are very thin.
They pass into a gray sandstone, which weathers greenish;
it is tough, slightly calcareous, and slightly micaceous; it is
fine grained and has a dull granular earthy fracture; the-
slates and sandstones alternate and pass into one another by
intérmediate qualities of rock. They all weather greenish, but
this is where washed by the water and spray of the lake ; where
surfaces were seen removed from the Lake and denuded of moss
and trees, they were often found to be of a dull white with a
small amount of reddish yellow in it, perhaps the result of the
action of fire. The beds succeeding the caleareous slates have
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a transver&: measure of 290 yards, with a dip, when it could be
determined, of 145° mag. <50°.

The next five miles across the measures are occupied on the
west side of the lake, by calcareo-argillaceous slates, occa-
sionally interstratified with non-calcareous bands, and some of
the beds are more arenaceous than others; the colors are dark
blueish gray, light gray and black; the divisions of the original
bedding are obliterated by cementation, and in fresh fractures it
is oply by the colors, the differences of which are often very
obscure, that the stratification can be made out ; but the action
of the weather and water on the ice-rounded or moutonné forms
which come upon the lske, distinctly shews the bedding by the
unequal wear of the more and less calcareous layers, the one
standing out in beads and the other re-entering in grooves. The
beds are almost universally thin, and the surfaces give a pictorial
displey of @ vast variety of the most complicated contartions,
spmetimes in folds leaning over one another to the north west,
and sometimes in involved arrangements, which it is quite im-
possible to disentangle or nnderstand, without a larger exposure
than usyally appears ; ecombined with the gontortions there are
often disruptions or dislocations, which however shew no veins
of interposed foreign material, the torn and twisted mass having
been appareutly compressed together and became cemented in
such a way, that except for the colars or unequal wear it would
never be suspected that it had been disturbed at all. In some
parts hawever, these contarted rocks are cut up by a multitude
of small veins of calecareous spar. In the vicinity of the Little
Island, which stands opposite the Grand Bay, a span of three
quarters of a mile across the measures, including the island,
shews no calcareous matter in the slate, which weathers rather
greener than the beds higher up, but there is a small amount of
lime in the hard bands, which are very thin sandstones, Calea-
reo-argillageous slate then appears again and continues for
the succeeding mile and a half, and the remaining distance te
the exit of the lake, another mile and a half transversely to
the genexal strike, shaws an aceasional thicker bed of sandstone,
gray calcareo-argillaceons slates holding gray thin calcayeous
sapdstones, and bleek and dark gray non-caleareous beds, inter
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stratified with light gray slightly calearepus bands with more or
less sand ; the last exposure, just at the exit, on the right bank
of the Madawaska, consists of non-calcareous sandstones and
slates, which are gray internally, but weather to a dull olive
green, resembling those near the Toledo River ; the beds are all
slightly micaceous, the slates more than the sandstones.

About half a mile down the Madawaska, where the rock
comes close upon the river, the same greenish weathering, gray,
slightly micaceous slate is seen, with thin light colored bands
marking the bedding, and these thin bands are slightly calca-
reous, while the darker part is not. The exposures on the river,
all the way to the Little Falls at its mouth, are by no means
numerous, and they appear to consist pretty uniformly of the
same slates and sandstones, the slates vastly prevailing and
oecasionally displaying a small amount of calcareous material,
as where the hills approach the right bank between the tenth
and eleventh mile posts. At the Little Falls the eolor of the rock
is gray internally, weathering generally to a dull obsecure olive
green, but sometimes so decided as to give a chloritic aspect, and
the slate which is micaceous is interstratified with occasional
hard compact bands cleaving with diffieulty, and possessed of
sufficient grit to entitle them to the name of sandstones. Roeks
of a similar general quality are seen on the St. John River, below
the Little Falls, as for example near the Squesibish, where there
is a transverse exposure of 200 to 300 yards, and where the
slate, internally gray, weathers slightly greenish, and is interstra~
tified with bands of slightly calcareous sandstone, some of which
are four and five inches thick, and occasionally even a foot;
the bedding is well displayed at the place, and a few contortions
in the stratification are visible.

Beyond this, about & mile and a quarter above the Shi-
guash, a band of ocoarse conglomerate crosses the road,
whigh bears a strong resemblanee to the Black Point con-
glomerate on Lake Temiscouata, and holds a great amount
of large pebbles and small boulders of blaek limestone, wea-~
thering to an ash gray; some of the calcareous pebbles are
themselves of a conglomerate character, and their constituent
pebbles shew & derivation from a stratified formation, while

.



62

their matrix holds organic remains ; with the calcareous pebbles
of the final conglomerate are mingled others of silicious char-
acter, among them some of black jasper and chalcedonic quartz,
and several are found of blackish green serpentine ; the matrix
is a hard calcareous sandstone, with grains of_ transparent and
colorless, opaque white and other colored quartz ; internally it is
gray and weathers to a yellowish tinge. Vertical beds of the
conglomerate running in the direction 54° mag. alternate with
beds of sandstone much of the same character as the matrix,
and a breadth of about seventy-five yards is visible, giving a
thickness of 225 feet, and as the strata on each side are concealed,
it may be greater, particularly on the south-east side, where the
ground rises into a small hill for a quarter of a mile. At this
distance these conglomerates are followed by calcareous slates,
which at first are interstratified with a few bands of sandstone,
resembling that associated with the conglomerate, but farther on
display strongly calcareous beds weathering to an impure rotten
stone, and sometimes the slates, without being caleareous them-
selves, are interstratified with slightly calcareous sandstones. -
These alterations are occasionally visible for about 500 yards,
between which and the Shiguash there were no exposures on
the road ; and the examination was not carried beyond this
stream. It is not improbable that this band of conglomerate may
be equivalent to that of Black Point, and if such be the case, it
is not unreasonable to expect that limestones equivalent to those
of Mount Wissick should appear at some distance beyond it,
succeeded possibly by rocks of the lower Silurian epoch, before
reaching the intrusive granitic axis, where it crosses the St.
John River.

On the St. John River, rocks similar to those of the Little Falls
and the lower part of the Madawaska, prevail as far up as
we reached, and the same exist on the lower part of another
tributary, the St. Francis; the slates were in general micaceous
and only occasionally calcareous, and the same may be said of the
sandstones. We spent ten days in the examination of this tri-
butary, and theugh it is not over twenty miles from the Mada-
waska, we were not successful in finding any of the conspicuous-
ly marked rocks of Temiscouata Lake; we searched in vain

. '
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for the Point aux Trembles sandstones and jaspers, for the
Black Point calcareous conglomerates, the Mount Wissick fos-
siliferous limestones, and the red and green shales beneath them,
and all that we could establish after ascending to the head of
the third lake, called by the Indians Wollenabégeg, or the
Water Basin, was that the farthest down exposure of a coarse
greenish chloritic sandstone associated with green slates, which
we supposed to belong to the lower series of rocks, occurred
Jjust to the north of the Province Line, at the foot of this lake, be-
lew which the country consisted chiefly of clay slate ; that the
most calcareous ridge, which however shewed no fossils, and did
not possess so much lime as to give what could be called lime-
stones, occurred about three miles above the Middle Lake, which
goes also by the name of Bow Lake, or, as the Indians call it,
Battéwichcagameg, (the lake encircled with burnt land). A
mountain on the north-east side of this lake, displayed some
strong beds of sandstone, associated with blueish black. or dark
gray slates, both slightly micaceous, the sandstones more go than
the slates, but the sandstones alone slightly calcareous ; and simi-
lar micaceous and occasionally slightly calcareous rocks pre-
vailed to the mouth.

On the Black River, twenty miles above the St. Francis, there
occur the same gray micaceous slates and sandstones, occasion-
ally slightly calcareous; the sandstones weather greenish, and
when affected by the water, acquire a slightly reddish tinge.
Large angular blocks of the calcareous conglomerate were met
with, but the rock was not found in place. In the vicinity of
the Province Line, both below and about half a mile above it,

_ caleareous slates occur, with black or dark gray coarse limestone
bands, similar to those some distance above the fossiliferous
limestones on the Chaudiére and the St. Franecis; and half a
mile ahove this there is seen a conglomerate of which three
exposures occur in 300 yards, consisting of boulders of fine sili-
cious conglomerate and of gray quartz rock, with blackish
vitreous quartz grains, and fragments of green slate, and of this
green slate in a statg of comminution, and of fine gray slate, the
matrix appears to be composed. The double nature of the con-
glomerate, from the presence of conglomerate pebbles resembling
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in lithological character some of the lower fine conglomerates,
induces me to think the rock may belong to the upper series.
The sdndstones of the fifth division of the lower series were met
with 800 to 400 yards farther up the stream, and as far as
examined, a distance of about a mile and a quarter, they are
distinguished by those marks which characterise them nearer
the St. Lawrence; they are massive, coarse grained, slightly
micaceous and slightly chloritic, they shew scattered spangles
of plumbago, and they are interstratified with an occasional
band of red slate. .

Malerials capable of Economic application.

The general nature of the materials capable of economie
application, accompanying the rocks that have been described,
as well as several of their localities, have already been stated
in the Report on the Eastern Townships, and it only remains to
mention such additional localities of their occurrence as have
been recently ascertained.

Bog Iron Ore.—What appearstobe a small deposit of Bog Iron
Ore, was met with on the twelfth lot of the fourth range of
Ireland, a little to the south-east of the middle of the lot; it
occurs on the stream from Black Lake, and it is exposed on the
north-east bank of it; the bed was about fifteen inches thick,
but the whole area that could be traced had a breadth of no
more than five feet and a length of only fifteen yards, extending
just across the stream, and it could not be discovered beyond the
bank on either side.

Another deposit oceurs on the east side of the Chaudiére in
St. Lambert, on the Seignory of Lauzon, on the property of
Antoine Hollie ; it was first observed on'the road, and with a
breadth of thirty yards, it was ascertained to extend sixty yards
to the south-east, but as the surface continues level in the same
direction for a considerable distance, the area may be much
greater than the measure specified. The land was partially
covered with water and thick underbrush, and it was net found
practicable to effect a thorough examinagon, without conside- -
‘rable delay and expense; the thickness of the bed appears to be
about twenty inches.




65

A third locality was ascertained to exist on the property of
Captain Morin, about one mile above the junction of the two
brhnches of the Riviére du Sud in the Seignory of St. Vallier ;
two areas in this locality were examined; the first was about
300 yards north-west from the mill on the main branch about a
mile’ and a quarter above the junction; it extended northward
380 yards, with a breadth of twenty-eight yards and a thickness
of about twenty inches; the next area is removed about forty yards
farther west, and was measured 1200 yards northward, with an
average breadth of twenty-four yards, and a thickness of twelve
to twenty inches. It was stated by Captain Morin that other
areas are met with two miles to the south-east of the main
branch, and also to the north-west of the smaller branch in St.
Michael, and it appears not improbable, that the quantity in the
whole neighborhood may be sufficient to become economically
available.

Copper Ore~—Traces of copper ore were met with in two
localities in the valley of the Chaudiére, which appear to be in
nearly equivalent geological positions in regard to the strati-
fication of the country. One of them is on the land of .Ignace
Tardi, in the Seignory of St. Joseph, on the left side of the river,
and about a mile removed from it, nearly opposite the road above
the Church leading out to Frampton, where small spots of vitre-
ous copper occur disseminated in quartz with tale, chlorite and
earthy ferruginous oxyd of manganese, filling inconsiderable
cracks in disturbed strata, consisting of red and green slate and
.green sandstone with occasional patches of red limestone. The
second locality is on the Seignory of St. Mary, on the right bank
of the river towards the front of the third concession, in a line
with a point about a mile above the Church. The rock of the
country is here also red and green slate of a talcose character with
green chloritic sandstones on each side of it. A few bands of red
dolomitic limestone are interstratified with the red slate; they
are much cut up by thin reticulating veins of quartz, and present
patches of red jasper and specular iron, as well as talcose slate.
The strata display sharp plications, and in some of the cracks,
resulting from the contortion8, strings and short partial veins of
quartz and calcspar with chlorite and tale in the limestone hold

I -
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spots of vitreons and pyritous copper, while small fissures and
cleavage joints are coated with green carbonate. In many parts
patches of the disturbed and broken limestone have decayed to
a dark brown earth, holding iron, manganese and a trace of
eopper, and cavities in the rock are lined with this ; no regular
lode could be discovered, and the gqunantity of copper is too small
to be available.

Quarries having been opened in the limestone of the fiftieth and
fifty-first lots of the twenty-first range of Upten, for the purposes
of the St. Lawrenee and Atlantic Railroad, the vein of copper
ore, which in a previous Report was mentioned as existing in
the latter numbered lot, has become more exposed to view, and
‘the facts furnished by a subsequent examination of the locality
serve to give a better understanding of the prebable mode in
whieh the ore occurs. Several spots of ore running in a line
N. W. and 8. E., nearly across the general range of the hme-
stone, induced the suppeosition that the lode was fransverse to
the stratifieation, but a bed of a eonglomerate character, which
accompanies the fine grained beds, having been found to make
a sudden turn parallel to the course of the ore, it seems probable
that in this case, as in all others in which metalliferous viens
have been met with in the rocks of that part of the Province,
the ore may in reality ran with the strata, and the irregularity
be due to a twist inthe stratification. The ore is very irregularly
distributed in bunches, some of which might produce five, and
others two to three hundred weights of between twenty and
thirty per cent. to a fathom of ground; but the irregularities
appear too great to render the ore capable of being profitably
mined, unless as an adjanct to the quarrying of the roek for the
purposes of obtaining materials for building or for burning to
Eme.

Chromic Iron.—A bed of chromic iren was mét with in the
augmentation of Ham, in the vicinity of the fifty-third mile
post on the Gosford road, being six mites frory Riee's settlement ;
it occurs in serpentine in the north-west corner of the twenty-
first lot of the second range of the augmentation, and shews
a thiokness of twelve to fourteen Miches; a length of five yards
-of the bed was visible, running with the general direction of the
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serpentine at the spot, E. N. E. and W. S. W. mag. The ore is
of a brilliant black and highly crystalline ; and though it has not
yet been analyzed, it is probable it will equal if not surpass in
richness, the samples heretofore tried from other Canadian
localities.

Farther to the N. E. in the same hand of serpentine, on a small
islaad in Breeohes Lake in the Township of Garthby, opposite
the fifth range of Ireland, there is a considerable amount of
disseminated orystals of chromic iron running in parallel lines,
but not in sufficient aggregation to be workable. The fact
however is worthy of being noted, in consequence of the great
development which the band of serpentine displays about six
miles farther on, in Ireland and Coleraine, where as already
stated, there exists an area of the rock of fifteen square miles,
affording a favorable opportunity for researches for the mineral.

Gold.—The occurrenee of gold in the gravel of the valley of
the Touffe des Pins, a tributary of the Chaudiére, has already
been mentioned in a previous Report, and on revisiting the
Seignory of Vaudreuil Beauce, a few days were spent in endea-
- vering to ascertain over what breadth across the stratification,
the auriferous gravel might extend. Seven different places were
tried, and the metal found in five of them; no attempt was
made to determine in what quantity it existed, as without a
greater expenditure both of time and money than the funds de-
voted to the Survey would permit, no such result as might have
been considered a just criterion could possibly have been arrived at.
‘We were satisfied to establish the fact of its presence merely, and
the smallest partiele of the metal was deemed sufficient for the
purpose ; two of the spots were indicated to us by Mr. Angers
as localities in which he had himself met with traces ; one of them
was on a small brook, tributary to the Riviére & la Famine, enter-
ing it on the south side about four or five miles from its mouth.
About a mjle and a-half above the fall on the Famine, there
commences an extensive deposit of olay, sand and gravel; we
followed the section mhnde through it by the river for about a mile
and a-half, and constantly found the clay beneath and the gravel
resting on it; towards the top of the gravel, the bank often
presented a horigontal deposit of the miagled oxyds of iron and
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manganese, in some parts six to eight inches thick, filling the
interstices among pebbles of various kinds, many of threm being
clay and talcose slate, quartz rock, chloritic sandstone, and
some of them of white vitreous quartz with grains of black
magnetic iron sand in the finer parts. The same deposit
with the same arrangement exists on a small brook which gives
a section through it at right angles to the main stream, on the S.
E. side; ascending this about the third of a mile, and trying a
few pounds of the gravel at the top which had not previously
been moved, a small particle of the metal was immediately
met with. Another locality was about a mile up the stream
which discharges into the Chaudiére, opposite the Famine, on the
Seignory of Aubert Gallion, being on the twenty-second lot of
the do.naine, where the metal was first observed by Mr. For-
tier, one of the censitaires, in a narrow ravine with steep
precipices of clay slate on each side; it occurs in the clefis of
the slate constituting the bed of the stream, and in the elay and
gravel immediately on the top of the rock, mingled with mag-
- netic and chromic iron ;.the quantity of gravel at the spot is
but small in consequence of the narrowness of the ravine,
through which the water rushes with great violence during the
freshets of spring; about a grain’s weight of gold was here ob-
tained ; I have since been informed by Mr. Fortier, that he has
traced it two miles farther up the streatn. ‘The metal was also
met with close by the side of the river road, where it is crossed
by the brook next below the previous stream. Mr. Hunt found
traces of it in the gravel at the foot of the precipice of serpen-
tine, just below the fall of the Guillaume River, where it was
associated with grains of magnetic and chromic iron, as well
as of rutile and ilmenite. He also discovered it about a mile
below the Great Fall on the Bras, in similar gravel lying close
on clay slate, Wwhere it could not be far removed from the band
of serpentine constituting the rock of the fall.

These five localities, as well as that of the Touffe des Pins above
mentioned, the Ruisseau Lessard, and the Ruisseau du Lac
or du Moulin, in both of which particles have been met
-with, are all included in an area of about sixty to eighty
square miles, with a breadth of about ten miles across the
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stratification, and I have been informed that traces of the
metal have been found on the River Metgermet, flowing into
the Riviére du Loup, about fifteen miles still farther to the
south-east “than the Riviere & la Famine. Without a much
more detailed and expensive examination than can be given to
any one locality, on a Survey that is expected to embrace within
a reasonable period an inspection of the whole Province, it
would be prémature either to assert or deny, that the precious
metal may be held in sufficient quantities to yield a profitable
return.

Bog Manganrese.—Indications of bog manganese were observed
in Tring, on the road fromm Lambton to St. Frangois Beauce, .
near the eastern boundary of the Township; the deposit was
vigible for several yards on each side of the road for the depth
of a few inches, and it was traceable into a field on the north
side, where it became a foot thick ; from the difficulties of the
ground however, it could not be followed farther on one side
than the edge of a swamp filled with boulders, while on the
other it appeared to thin out, and the locality does not seem to
promise any great economic result. The produce of the ore in
pure peroxyd, according to the analysis of Mr. Hunt, is 25 per
cent.

Indications of the same ore exist on several successive farms
on the west side of the Chaudiére, opposite to the mouth of the
Famine River, running across the lots and parallel with the
bank of the Chaudiére. . On one of the lots, in the occupation of
John Harvey, it was followed for two acres with a breadth how-
ever, not exceeding twenty yards, and from this it was traced
about three acres to the south-east and about six acres to the
north-west. It appears to occur in desseminated nodules, similar
to those mentioned in a previous Report as met with on the
ninth lot of the tenth range of Stanstead, but in some spots in
the area, the ore was found in continuous patches of a few feet
‘diameter, with a uniform thickness of two to four inches. The
yield in peroxyd is 20.5 per cent.

The ore was met with also in the Seignory of St. Mary, at
the junction of the road between the second and third ranges,and
that to Frampton, on the land of Etienne Grégoire; the area
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over which it could be traced did not exceed sixteen yards by
ten yards, but the thickness appeared to be about two feet in the
centre, thinnirtg out towards the edges; traces of it however,
were met with three hundred yards to the S, E., in loose pieces
on the surface. The yield of the specimens taken from the de-
posit is in peroxyd 30 per cent.

Mr. Murray met with indications of the ore in the Seignory
of Ste. Anne, about three quarters of a mile from the Chureh, in
the bearing S. 54 E. mag. The indications appeared to be con-
fined to a patch of cultivated ground, covered at the time of
examination with standing grain, rendering it inexpedient to
. follow them out; no traces were observed either on the one
side or the other of the field. Fragments of the ore picked up
on the surface, shew a thickness of a few inches, and on analysis
have been found to contain 38 per cent. of peroxyd.

Flagging Stones—On the fifth lot of the second range of
Inverness, in the occupation of J. Forbes, about the middle of
the north-east line, there occurs a band of talcose-quartz slate,
which has been to a small extent quarried, and which, splitting.
with facility into slabs down to the thickness to three inches,
would yield very excellent flagging of any size up to seven feet
by four ; the divisional planes are very even and regular, ahd
they display surfaces that would require little or no dressing.
The band is about twelve feet thick and the color of the slabs is
light gray with a tinge of green.

Roofing Slates—On the fourteenth lot of the first range of
Halifax, there was observed a band of schistose rock, of which
a breadth of about three yards was exposed, deserving well to
be tried for roofing slate ; it is of a blueish gray color and splits
into laminee of one eighth of an inch and upwards in thickness,
The surface, instead of the earthy aspect which characterises
the best slates of Great Britain, possesses a dult gloss arising
from the presence of a small amount of talcose material. The
plates are firm but not brittle, and may be easily pierced and
dressed. It is probable that slates of any required size, from
twenty-five by eighteen inches to thirteen by seven inches, might
be obtained. The quality is almost precisely the same as that
of the quarry in Frampton, opened by Mr. M. Quigley about
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eight years ago, of which specimens were then sent to the Board
of Works. )

Mill Stones.—The granite met with in the vicinity of the ser-
pentine of the Guillaume, in the Seignory of Vaudreuil Beauce,
has been advantageously used for mill stones. Mr. Calway,
who for twenty years has occupied the mill on the Riviére des
Plantes, in the Seignory of 8t. Joseph, informed me that he had
for more than balf the time applied the stone to such a purpose
in his mill, and that he considered it only a little inferior to
French burr. The rock appears to have a rather larger amount
of quartz than ordinary granite, and it is at the same time ex-
ceedingly tough ; the coloris a very light gray, nearly approach-
ing white, its quartz and feldspar are very white and-its mica
dark brown. It is not impossible that some of the conglomerate
beds of the green sandstones which lie a little both to the north-
west and south-east of the Riviére des Plantes, would also furnish
good material for mill stones. Judging from a specimen brought
me from the tenth lot of the eleventh range ef Ham, a conglo-
merate” bed there lying immediately near a band of calcareous
serpentine, which has already been mentioned, would probably
afford good native mill stones; the pebbles of the conglomerate
are composed of white corneous quartz, and vary in size from a
quarter of an inch to two inches in diameter, and are very firmly
and thickly set in the mmtrix, which is not quite so hard as the
pebbles.

Peat.—For the valuable uses to which peat is applied, I beg
to refer to the remarks of Mr. Hunt, accompanying his analyses
of specimens from the deposit in the Seignory of St. Hyacinthe at
St. Dominique. In addition to this locality he mentions others in
the Seignories of Longueuil and Ste. Marie de Monnoir. Itisalso
met with in the Seignory of Riviére Ouelle, where an extension
of it called La Plaine spreads over four thousand square acres.
Another deposit occurs in the Seignory of Riviére du Loup, the
breadth of which, on the Temiscouata road,is amileand a quarter;
it occupies an area of about six thousand acres, and Mr.
Andrew Russel, in constructing the road over it, ascertained
its depth in some parts to be eighteen feet. I have been informed
of another locality in the Townships of Matanne and M'Nider,
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between the rivers Blanche and Matanne, but with its extent I
am as yet unacquainted. A patch of a hundred acres occurs
on the left bank of the Madawaska River, opposite to Mr.
J. Walsh'’s farm, just above the twelfth mile post on the road to
Little Falls.

Catalogue of Economic Minerals—Desirous that as many as
possible of the materials to be found associated with the rocks
and deposits of the Province, and capable of useful application,
should be represented at the Grand Industrial Exhibition to take
place in London in the beginning of May 1851, a Catalogue of
such as are known to me, with their localities, has been prepared
with a view to promote by its circulation, a eollection of such spe-
cimens as may be worthy of transmission to England, and con-
sidering that the document may tend to assist in diffusing a
knowledge of the mineral resources of the country, a copy of it is
appended to this Report. The chief part of the localities given
are derived from the personal knowledge of myself and those
associated with me in the Survey; there being however seve-
ral districts which have not yet been examined, I have depended
for some sources upon information obtained from others.

I have the honor to be, _
Your Excellency’s most obedient servant,
W. E. LOGAN.
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After having accompanied you during a part of the season,
in your explorations along the St. Francis and Chaudiére Rivers,
I proceeded in the month of September to the western portion of
the Province, with a view to some chemico-agricultural inves-
tigations, in accordance with the design expressed in the Act
for the Geological Survey, which provides for the examination
of the soils of the country. My plan was to visit different
districts, and collect from them specimens of such soils as [
judged to be representatives of the neighborhood, selecting
generally such as had never been cultivated, that I might ascer-
tain their constitution when neither enriched by manures nor
exhausted by long tillage. For the sake of comparison however,
I pot unfrequently fook specimens from lands which had heen
impoverished by long culture. In connection with the samples
of sails, it was also deemed important to collect, as far as could
he obtained from the cultivators, information as te the character
and ca,pabMes of the soil for the different plants, the succession
of crops and plan of farming puxsv,ad, a,ud the manures, if any,
which had been employed, Wlth the eﬁ'eqts ohserved.
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- In the course of my journey, I collected specimens from
Woodhill near Hamilton, the residence of the Hon. Adam Fer- .
gusson, from the vicinity of Brantford, of Woodstock, Zorra,
Oxford, London, Lobo, Chatham, Raleigh, Niagara, and Port
Dalhousie, amounting in all to twenty samples.

After my return to Montreal I made an excursion along the
River Richelieu, that I might have an opportunity of examin-
ing some of the soils of its valley. [ also visited St. Hyacinthe
and some places in its vicinity, and examined the valuable depo-
sit of peat which is found in the adjoining parishes. The
number of specimens of soils collected on this tour was also

. about twenty, making an aggregate of forty in all. To the
analysis of these, I have given my attention during the past
winter. .

As I had foreseen while making the collections, the number of
specimens obtained was far greater than could be properly
examined by a single chemist laboring without an assistant, in
the time allotted previous to making the Annual Report. I have
however been able to complete the analysis of eighteen, the
results of which I beg leave to submit to you, reserving the
others for a future Report.

Collection of the Soils, and plan of Analysis.—The specimens
intended to represent the surface soil, were generally taken from
a depth of about six inches, and the sub-soils unless otherwise
specified, at a depth of about sixteen or eighteen inches. Care
was taken to have them a fair average of the fields, an end which
was often attained by mixing samples from several different
parts.

In arranging the plan of analysis, reference was had to the
determination of those substances only, which are considered of
importance to the vegetable economy. - In order that my inves-
tigations should be of the greatest use, it was thought proper on
the one hand, to neglect the examination of the different forms
of organic matter in the.soil, and some other questions, which
although of scientifie interest, would have greatly prolonged the
1abor, and have rendered the number of analyses completed much
less, without adding materially to their value; and on the other
‘hand to determine with accuracy, the proportions of those ingre-
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dients upon which, although present in comparatively minute
quantities, may often depend the barrenness or fertility of a soil.
1t is for this reason important that these ingredients should be
determined with exactitude, as gnalyses of soils conducted in the
manner of those whieh we find described, and for which pro-
cesses are laid down in popular works on agricultural chemistry,
are often of little value to the scientific agriculturist. .

In the course of the analyses which follow, I have given first,
a partially mechanical analysis, in which the amounts of clay
and sand have been estimated by carefully washing a weighed
quantity of the soil, and determining the weight of the portion
which was not carried off by the water. The moisture present
in the soil was ascertained by exposing it to a temperature of
800° F., until it no longer lost weight, and the organic maitter,
if present in any considerable amount, by the subsequent loss in
ignition. In the case of clay soils, which retain a portion of
water at the temperature used in drying, but lose it by a red
heat, the loss representing the amount of organic matter, is of
course augmented by a portion of water. Clays however sel-
dom contain much organic matter, and when it is present in
such a quantity as to make its determination a question of inte-
rest, ] have carried the previous process of dessication as far as
could be done without carbonization. Inreference tothe amount
of moisture, it is to be remarked, that the soils had been pre-
vieusly dried by exposure to-the air in a warm room. -

In determining the mineral ingredients, I have deemed it suf-
ficient to examine those which the soil yields to the action of
hydrochloric acid by the aid of heat; those elements which are
so combined as to resist the action of this agent, may be con-
sidered asnot actually available to the purposes of vegetable
life, although serving as a magazine of vegetable aliment to be
slowly set free by the disintegrating forces constantly in opera-
tion.

The process adopted was briefly as follows : twenty grammes of
the soil were taken in fine powder, and if the amount of organic
matter was considerable, having been sometimes .ignited, were
digested for an hour at a boiling heat, with pure hydrochloric
acid diluted with three or four parts of distilled water.” The
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solution being filtered, and the residue carefully washed, the
" liquid obtained was measured and divided into three equal
parts. One of these was evaporated to complete dryness, and
when the residue was dissolved in water with the addition of &
little hydrochloric acid, left behind a portion of silica which had
previously been in solution, and which was estimated. The
liquid was then mixed with ‘an excess of a solutioh of caustic
baryta which precipitated any sulphates and phosphates, and all
the earthy bases except lime, which together with the excess of
baryta being separated by carbonate of ammonia, the solution
was evaporated to dryness and the ammoniacal salts being ex-
pelled by heat, the alkaline chlorids remained behind; after
weighing them, the respective amounts of potassium and sodium
were determined by combining the chlorids with chlorid of pla-
tinum, ‘and separating the potassium from the sodium salt by
means of alcohol, in which the former is insoluble.

A second measure of the solution was mixed with a solution
of chlorid of barium, and after heating and a repose of sornte
hours, the precipitate of sulphate of baryta, often very small, was
collected on a filter, and washed with a dilute solution of sal am-
moniac, after which it was ignited and weighed. In the filtrate
from this, the iron, alumina and manganese could be determined
by the usual processes. _

The third portion was employed for the determination of the .
phosphoric acid; notwithstanding the importance ‘attached
to a correct estimation of this element, our processes hitherto
have been confessedly very imperfect. In the soil it is always
associated with lime, magnesia, iron, and atumina, and the
separation of it from these bases, especially the last, has always
been a very difficult problem, which has engaged the attemtion
of many skilful chemists, who have from time to time, proposed
processes to this énd, which have however, subsequently been
found on thorough examination to be objectionable and unable
to afford reliable results. It was therefore not without Hesita-
tion that T undertook this difficult matter, nor wasit until after
many unsuccessful trials, that 1 at last succeeded in obtaining
results satisfactory to myself. I'was then agreeably surprised,
when a few weeks dfter, I received through the foréign journals,
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8 memoir bythe distinguished analytical chemist, H. Rose, of Ber-
lin, in which, after a thorough examination of the subject, he pro-
poses a process for the determination of phosphoric acid in soils,
identical in principle with my own. Having premised this much,
I proceed to describe briefly my process, which depends upon
principles already well known to chemists, and has nothing new
except the application of facts previonsly made known by Rose
and Berzelius.

1t is based in the first place, upon the fact that in the pre-
sence of a great excess of a persalt of iron,the addition of ammonia
precipitates the whole of the phosphoric acid in combination with
the peroxyd of iron. The acid hydrochloric solution is heated
to ebullition, a few crystals of chlorate of potash added, and the
whole boiled for some minutes; the object of this being to de-
stroy any organic matter which may interfere with the complete
preeipitation of the alumina and iron, and to peroxydize the
latter. Sal ammoniac is then added if the solution is not strongly
acid, and caustic ammonia in slight excess. The mixture
is digested for a few minutes, filtered while hot, carefully ex-
cluding the air, and the precipitate is washed with recently
boiled water ; the object of these precautions being to prevent
the formation of carbenate of lime from the carbonic acid of the
atmosphere. As the precipitated peroxyd of iron and alumina
always carry down with them a frace of magnesia, which in a
subsequent stage of the process, would be liable to vitiate the re-
sults, the precipitate should be redissolved in hydrochloric acid, and
again precipitated with the addition of sal ammoniac, by a slight
exwess of amrmonia. It is thoroughly washed and dried, and then
consists of the alamina and peroxyd, with the whole of the
phosphoric acid of the original solution. To separate this,
" it is pulverized, carefully levigated and intimately mixed with
four parts of ¢arbonate of soda and about two-thirds of its weight
of pure silica. The mixture is then introduced into-a platinam
crucible, which is enclosed in one of clay, and the whole intense-
ly heated for about an heur, in a furnace. It is essential that
the heat be sufficient for a complete fusion ; by this process the
alumina and iron are converted into silicates, and the phospheo-
ric acid is obtained combined with the soda ; the mass which
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is generally green from a trace of manganese, is dissolved in
water, carbonate of ammonia is then added, and the mixture
digested for a little time to separate a portion of dissolved silica.
The filtered liquor is then concentrated by evaporation, the
excess of carbonate of soda neutralized by hydrochloric acid,
and the solution again made alkaline by caustic ammonia.
From this liquid the phosphate is precipitated with the usual
precautions, by a salt of magnesia with the addition of -a little
sal ammeniac, as the phesphate of magnesia and ammonia, from
the weight of which when ignited, the amount of phosphorie
acid .is calculated. -This process is quite easy of execution,
and has afforded me very satisfactory results.

The solutions which have been filtered from the precipitate of
oxyd of iron, alumina and phosphates, contain the whole of the
lime and magnesia of the soil ; these bases are determined in the
usual manner, the lime by precipitation as an oxalate, and the
magnesia as ammonio-phosphate.

. The amount of chlorine was determined by boiling a portion
of the soil with distilled water, carefully filtering the liquid and
precipitating by a solution of nitrate of silver. In the following
analyses it has as yet been determined only in a few instances;
in the others it yet remains to be added, but the results as being
otherwise complete are presented. The amount of manganese
was found to be exceedingly minute in the clay soils, although
never absent, and asit is not regarded as performing any part in
the nutrition of plants, its quantity has not generally been deter-
mined. The iron in all soils exists in part as protoxyd and
part as peroxyd; it has been determined as peroxyd in the anal-
yses. The phosphoric and sulphuric acids are given withoutany
attempt to combine them ; the latter is to be regarded as com-
bined with the alkalies, and with lime forming gypsum, while
for the phosphoric acid we have often no satis{actory means of
deciding whether it is to be regarded as combined with lime or
magnesia, with iron or alumina; fortunately this is a question
of little or no practical importance, for we are aware that plants

bave the power of decomposing and recomposing the compounds

presented to their roots, to form those salts which are best adapted
to their economy. :




79 '
SOILS FROM CANADA EAST.

St, Charles.—In their virgin state, the lands of this Seignory
consist principally of a light grayish or yellowish clay with
reddish stains, often more or less mixed with sand and overlaid with
a light black vegetable mould, averaging perhaps ten or twelve
inches in thickness. The original growth was of hard wood,
maple, elm and birch, except upon small ridges of gravel occa-
sionally met with, which are clothed with resinous trees. By
tillage the soil gradually loses its blackness, partly from the
decomposition of the vegetable matter, and partly from the inter-
mixture of the inferior clay. Many of the farms have been
cropped with wheat for thirty or forty years almost without
alternation or fallowing, and owing to this, and to the ravages of
the fly, have for a few years past yielded but comparatively
inadequate returns. They produce however good crops of peas
and oats, and the cultivation of timothy and clover has of late
years been found very successful. g

From this Seignory I selected three samples of the soil. The
black mould at eight inches from the surface, No. 1; the underly-
ing clay at eighteen inches, No. 2 ; these two are from the domain
of the Seignor, Mr. Kierzkowski, about four acres from the riven
and near the parish church; and a third from a long tilled
field not far distant, the property of Dr. Leprohon; of these but
the first two have as yet been analyzed.

No. 1 consists of,

Sand...oivinniiiniiiirn, . 492

Clay..corminesenens rervesennnieenie 234

Vegetable matter........aw.....  20.8

Water ...... esaererirnraneiineernen 6.6
100.0

100 parts of this soil gave to hydrochloric acid :
AlUMIBA cooiinrrineeninniiiecireennne 4.820
Oxyd of Irop......... 3.240
Il&jll;ng;,esiu }iq_ part as carbonates. ' “7)33
t oo .

Potash........ eareereseteiteectanrertentissnrisanne 435
Soda....ceiinrnienrnnnes eeeteesesttrrenanessnnnns 795
Chlorine .. R .080
Sulphuric Acxd sesetnssesnseserenaes sascaensernn - .144
Phosphoric Acid «.ieveeiee vereviniinnnie ceenene B57

Soluble Silica.cccuriveaeerernrenioniorerenersenens 075
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100 parts of this soil gave to distilled water .786 of soluble
matter, principally organic ; by ignition it left .104 of an alka-
line ash ; it contained .008 of chlorine, a small portion of nitrates
and a trace of sulphates. The bases were alkalies, lime and
magnesia. *

No. 2. This contains but a trace of vegetable matter, and con-
sists of

Sand. ccivaiininiiinnieiriinnness 56.0
Pebbles.cuveiriicrinninnncnannns 80
Clay...cormenieeriirinencninenen. 27.8
WaRLEr coveniniiineiieieiiaciranns 8.2

100.0

The sand of this as well as the previous soil is silicious
with eccasional grains of feldspar; the pebbles are apparently
gnessoid and quartzose.

100 parts yielded :
Aluming....eiiviieniianrnniiiennsnniia, sa - 1.440
Oxyd of Iron............ reeeesteeneiaeannnanes . 3.780
* LIMe cevvernrierinnsnsnennesironeiisnneiieesnnnenne 650
Magnesia..iveiieiiennieniecieniinnieneiieenanns .. 1.036
Potash....ccveeuiiiniisiniiiieninnniinieiens 276
B0da.. .o ivieiirenieiiierertiorsreanitiestssenens ) 340
Chlorige ... eereasressssarsnreansrssareanas 194
Sulpburic Acid...ccovv veremeririnanicinnes 034
Phosphoric Acid....ccsureneanecnrcreeiereesinenes 215

Soluble Silicar....ccciiernirnsrernrsnrssncesnnenes .150

100 parts of this .soil yielded to water, .0506 of solid
matter, which by ignition wasreduced to.0847 ; it contained.0134
of chlorine .00046 of sulphuric acid, and .0085 of lime, besides
magnesia and alkalies; no trace of nitrates was detected.

St. Hilaire.—The clays which I saw in this Seignory seem
much like thase of St. Charles, but with a smaller admixture of
sand. Around the base of the mountain the débris of the
decomposing trap, has made a band of gravelly earth well fitted
for fruit and for those erops whieh require a light warm soil.
The compact texture of these very heavy clays, washed by the
waters flowing from the hill side, is such as to reguire thorough
subsoil draining, which has been effected in an admirable man-
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ner by the proprietor, Major Campbell, to whose kind courtesy
I am much indebted, and whose enlightened efforts are making
his farm a model to the district. Thus drained, the clays are
found to yield excellent crops of wheat and clover, with peas.

Upon the farm of Major Campbell, the original layer of vege-
table mould has by long tillage entirely disappeared ; the general
character of the- clay seems to be nearly the same for a depth
of five or six feet, except that it is a little lighter on going
down, a difference perhaps due to the fact that organic matters
from the surface have not infiltrated thus far. 'When brought to
the surface it breaks into hard angular fragments, but by the in-
fluence of the weather it crumbles down into a comparatively
mellow soil, still however becoming hard and dry in the heat of
summer. In laying out the railroad, a bank of the clay was
cut down and uncovered in many parts to a depth of six feet.
The surface thus exposed was entirely free from any organic ,
matter, but was found after a dressing of plaster, to yield an
excellent crop of peas; this manure has been used with great
success by the proprietor for peas and clover, upon the clays
generally.

Two specimens of the soil were selected from a field near
the bank of the river, and not far from the residence of Major
Campbell. This land had been for some time under tillage, and
was in good condition ; one portion was taken at a depth of
about six inches, No. 3; and one from a ditch at thirty inches,
No. 4. .

No. 8 gave by washing, a small portion of white sand, com-
posed of quartz and feldspar; it contained but very little organic
matter. M

-



100 parts of it yielded:

Ne. 4. This clay contains but traces of sand and erganic
matter. It loses by ignition 15.5 per cent of water.

100 parts of it yield:

Aluming .....oiivienireninniniiiiniienninn. 4.380 R
Oxyd € Iron......cceievencrncriveecnsacranee . 8243
Lime ...ovvvereivennones e rteemetranesnasiesenaase 980
Magnesia ....oiocverceenrnessicentoricicsnsons 1.080
Potash ..c.cvverrrinicnnernentissnrecrnsanniens 753
S N .355
Phosphoric Acid......eceriiicvuecrirennannes 474
Sulphuric Acid «.icuiiiirrenenniniiienniennns 024
Soluble Silioa .verrerrienns eenveensneiennracas A

Chambly.—The soils of this Seignory are principally of a reddish
elay, which when exposed to the air, readily falls down inte a
mellow granular seil. In the places where I had am opportuaity
of observing, it is underlaid at the depth of three or four feet by
an exe¢eedingly tenacions blue clay which breaks imto -angular
fragments, and resits the action of the weather. The upper
clays constitute the wheat bearing soils, and were originally
covered with a growth of maple, elm, and birch ; distinguished
from them by its covering of soft woods, principally pine and
tamarack, is a gravelly ridge, which near the church is met -with
about fourteen acres from the river; it is thickly strewn with
gneiss and syenite boulders much worn and rounded. The
soil is very light and stony, but yields good crops of maize and
potatoes, by manuring.

The extraordinary fertility of the clay is indicated by the
fact that there are fields which have, as I was assured by the




proprietors, yielded successive crops of wheat for thirty and forty
years, without manure and almest without any alternation.
They are now considered as exhausted, and incapable of yielding
a return, unless carefully manured ; and such, for the last fifteen
or twenty years, have been the ravages of the Hessian fly upon
the wheat, which is the staple crop, that the inducements to the
improvement of their lands have been very small ; so that the
Richelieu valley, once the granary of the Lower Province, has
for many years scarcely furnished any wheat for exportation.
But the insect, which for the last three or four years has been
gradually disappearing, was last season almost unknown, and the
crops of wheat surpassed any for the last ten or twelve years.
With the encouragement inspired by the departure of this
scourge, we may hope that more attention will be given to the
subject, and that improved systems of cultivation may restore to
fertility those exhausted soils, and enable this once productive
valley to regain its former character.

Of a number of soils collected at Chambly, only three have as
yet been submitted to analysis ; they are—one of the reddish clay
taken from a depth of sixteen inches, from a field in good con-
dition, and considered as identical in character with the surface
soil before tillage, No. 5 ; and one at a depth of six inches, from a
field closely adjoining, but exhausted by having yielded crope of
wheat for many successive years without receiving any manure,
No. 6; the latter supported a seanty growth of a short thin wiry
grass, which is regarded as indicative of an impoverished soil,
and known as hsrbe & cheval; beth were frem the farm of Mr.
Bunker ; the third, No. 7, is a speeimen of the gravelly loam
above mentioned, from an untilled field upon the farm of Mr.
Yule, who very kindly assisted me in my examinatiens.

No. 5 contained a small amount of silicious sand and traces
of organic matter, and gave 5.5 per cent of water.

100 parts of it yielded:

Aluming .eueeinpiennsiicsniecrecererennes revens 3,300
Oxyd of Iron....ccccirerncrmmeieriearennes 8.680
MEADGHDENO covvueirennerinreeesisaraenrinsrenes 160
LAME.ceueeieiiinrtteiniresnsensecssstusaseen on 711



Potash ------------ veevesranenne tensuvssoreasses 3 -5“
S T SN 340
Phosphoric Acid......ccovrerrerivrancinncene 418
Sulphuric Acid.ierecceiseorinnsiiiieesinnan 020
Soluble Silica ..ovenireierniiienrsisicacrnnnee .180

No. 6 consists of—

Silicious sand with a little feldspar......... 9.0

Clay vievecinneisiarcnssnnnmesimonsaiea. 79.2

Vegetable matter.......veierrenriciereisninen 6.8

Water suueiiieinisnnsennsinnersns sonetenases 5.0

—— 100.0

100 parts gave—

Alming...covreevrrennsunienes not determined.

Oxyd of Iron.....cccuverss ervenntasesenesannnes . 4560

Lime .covinmnnineneneninisnnienniiinin, reeenapes 347

Magnesia .uereervierrieninieinerenniesnirasienian .888

Potash

54l TR 380

Phosphoric Acid.....coooveenenrirnnnincinnncenan 126

Sulphuric Acid ...ccooevrirriiiiicicineniioiiinne. 081

Soluble Silica....corviririiieiiinies covaranns weee .080

By the action of water, a solution containing minute traces
of chlorids and sulphates of lime, magnesia, and alkalies is ob-
tained. 100 parts of the soil give in thlsway, of chlorine, .0013 ;
sulphuric acid, .0005.

No. 7. This soil contained about?0 per cent of pebbles, and

.12 of coarse gravel ; that portion which passed -through the
seive consisted of—

Clay............ ennrereniernnanererees 13.7
Vegetable matter ....eiceevnveenns 6.1
Water ccoveiiseneners sieseversonnanes 5.2

— 100.0

The soil was very red, and the sand silicious and quite ferru-
ginous, consisting of the disintegrated syenitic rocks which make
up the coarser portions.




100 parts gave—

Alumina ...cciveiiiierisnininninetsennn,
Oxyd of Irom.....ccveeansrereneensseciornnscnnnnns
Lime suvcververereerientiniosinesiiiencneaiionn,
Magnesia.....o worrivreniinniniinein e,
Potash.....ccceiieirrureniennainiiinssnennns

Soda....ceeenerennne
Phosphoric Acid..
Sulphuric Acid ..
Soluble Silica.....

St. Dominique.—The savanne of St. Dominique and the re-
claimed lands in its vicinity, present many things of interest,
and being at St. Hyacinthe, I availed myself of the opportunity
and the politeness of Dr. Bouthillier, who accompanied me to visit
the locality. It consists of a large peat bog, which extends
through the parish of St. Dominique, and parts of St. Rosalie and
St. Pie, a tract perhaps five or six miles in one direction, by three
- or four in the other. This extent is covered by a layer of peat
which from a depth of two or three feet at the edges, is six feet
in many places, and in some parts is said to be even eighteen
feet in depth. It supports in some parts, a growth of tamarack
and is covered with sphagnous mosses, with many beautiful
plants of the Orchideze and Ericaces. It rests upon a tough
blue clay containing a considerable portion of silicious sand,
mixed with brilliant scales of mica, and presents occasionally
the impression of marsh plants and small shells.

Since the settlement of the vicinity, large portions of this
savanne have been reclaimed to the purposes of agriculture. A
large drain of considerable length was some years since cut
down to the clay, thus effecting a partial draining of a large
portion of the marsh. Thedrained land being first cleared of the
trees, is ploughed, and then in the dry weather of summer, set on
fire. In this way eight or ten inches of the peat are burned,
leaving a thin layer of a very fine light reddish ash upon the
surface. This serves as a powerful manure, and the peat will
then yield one or two fine crops of barley or oats; the straw
attains an astonishing size and strength, and the grain is equally
very superior. The burned soil produces also fine potatoes and
turnips ; but after two years it is found to be quite exhausted,
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and requires to be again burned to render it productive. When
by many repetitions of this process, the peat has been burned
down to within a few inches of the clay, the two are mixed by
deep plowing, and a rich mellow soil is obtained, which is
-unsurpassed for wheat, and yields at the same time fine Indian
corn, peas and grass. Such are many of the reclaimed lands
of the side of the savanne near to St. Hyacinthe, where from an
original peat of four or five feet, the finest farms have been made,
yielding rich timothy and clover, alternating with wheat and
peas,—a system which is now very generally adopted in the
vicinity, There are however, some fields that have been tilled
for a long period of years, without manuring, and almost without
any alternation, which are now guite worn out.

I collected for examination, a mass of the peat from a depth
of five feet, No. 8; a specimen of the underlying clay, No. 8;
and some of a long tilled and nearly exhausted field, not far
from the present border of the savanne, No. 10.

The peat retains distinctly the forms of thé mosses, and shows
equally the remains of Equiseta and other larger marsh plants
intermixed. When heated in a close vessel, it evolves a large
quantity of gas burning with a brilliant flame, and gives a com-
pact coke, which when ignited in the air, leaves a light reddish
white ash.

A thoroughly dried specimen gave the following for its com-
position ;—

Fized Carbon....co.cvvevinnrencenns,  20.57
ASheBuiceniiiiecriiiiirireniirieesiane 6.75
Volatile matter co.vevviviinienenen..  63.68

— 100.00

Another specimen of more compact turf from the vicinity
gave—

Fized Carbon,.....coeenveviennannns 29.30
ABRES vrviereiiii e 7.27
Volatile matter .........oevunvneene 63.43

~— 100.00

As the composition of the mineral portions was in an agri-
cultural point of view, of much importanee, I proceeded te make
an analysis of the ash; the specimen of peat taken for this par-
pose, gave 6.58 per cent.
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A watery solution of the ash contained chlorine and sulphuric
acid combined with potash and soda, and a large amount of sul-
phate of lime. The whole of the alkaline salts were dissolved
by the water. The ash was strongly alkaline in its reactions,
and contained as might be expected, the magnesia and some of
the lime in a free state. 100 parts of it gave me:

Lime..ceorniviiiiiniinneirinrcnieenenene e 47.040
Magnesia ....coovnrermiareniinieinieneeiiiiinneee. 8,150

Peroxyd of Iron....cevivercann sicirenroreinnennne 4.680
Alumina ........ reveastireirarsaseanes corrennaniens . 2440
Oxyd of Manganese....coeeeusrieeunserernurennns 040
Potash......ccovciremcereectennisinsnisniasinnnenees .330
80da .iieeeiiiimniinnncinre e reine 254
ChloriBe .ovvenrveiinnierenieirriiareriinsennienenn .247
Sulphurie Acid +evviriisenniinmiiienieneene. 9175
Phosphoric Acid ....ccourevennne erieeees srenes -932
Carbonic Acid ....ccoovveruiancrinrenreriennse.  23.060
Silica .iuereeivreriniiieiirmmaiirieeeennennen, 4.920
Sand (mechanically present)......c.ooeeveereneee 4.040

These ingredients combined in the usual manner, will give’
the following compounds for 100 parts :
) Carbonate of Lime...vcveeiiesnnsiinsicassinense 52410

Mgoens } 10 Pt waslemen{ 7 TG
Peroxyd of Iron....civeieariaionneanes creviseneees 4680
Alumina....... veraresean verereeassrrerarerresiaans 2.440
Oxyd of Manganese .......ccc.orvevervmnenrveeene .040
Phosphate of Lime we..oovcuvineniveraeaennnens e 2019
Sulphate of Lime (gypsum)........ ¢ eererrenes 15.085

Sulphate of Potash.......ccvvrenivereicnnennnans .608
Sulphate of Soda.......ecvmeeiviriivecersenenees 076
Chlorid of Sodium... v reeenereairerirnacranens 412
Bilica.  cierienmiiiiimnasniciimniinnisiiereeee. 4,920
8and..iicciiiineeneiencniseesesennans ververaerenenane 4040

100,308
The clay No. 9 left by washing, a portion of silicious sand
with a little feldspar and mica. It consists of :

Sand .oooeciiiiiiiiiniiiien ceeee 380
Clay cooevvirierennnnnee svennnes . 8§90
“Water...... ceevenerirereremensrte .« 30



100 parts of it gave—
AIUMING 1viiiiiiieirsiirereniseseisiereisasenronans 4.520
Oxyd of Iron...cecereeerimreecacincessnnciirisnne 6.440
LimMe ciivererirnnsirniranteneisnivrseasiescsnssnes o J17
Magnesia ....cccorinninninneiniiiinesene. 1.122
Potash.....ccceiieiiiinennniinincorniinniaiinen. 158
8008, iuuemrsiniiniirirrsiiireraererasiasencaiseanes 340
Phosphoric Acid......ccceevnreiininnceiinnienieniee 152
Sulphuric Acid .oiovereverieiienreevsicieiniane. 017
The exhausted soil No. 10, consists of—
Sand ...oeceennreriecierirncaiencases 46.0
L] .3 U 42.2

Vegetable matter.....ccssirrensenns 9.8
|, .17 SRR X ]

- 100.0
100 parts of it gave—

AlIMIng weeeviniiiiieinnnninne, crenensrecnnsarsens 3.675
Oxyd of Iron....ccccceeiiniiininaiinienniennienna, 4.560
Lime (in part as carbouate) ..................... 1.008
Magnesia .uvecererrereseennerentnninisiscens on .687
Potash......cccovienniicniiiiininiircicnninnnrinene 189
£ s N 255
Sulphuric Acid cooiieniiiinceiniieeen, .102
Phosphoric Acid ...... cceeriiceienniseiirenieenes .342

Soluble Silica....cccvvertiracicirrcersercnrorrneens 270

It will be at once seen from the composition of the peat ash,
thatit is a powerful fertilizer ; it contains more than two per cent.
of phosphate of lime or bone earth, more than fifteen per cent. of
gypsum, besides the alkaline sulphates and chlorids, earbonates
and silicates of lime and magnesia, all substances eminently
conducive to the growth of plants. More than sixteen per cent. of
it is soluble in water, and the rest is in such a minutely divided
state, that it is soon removed from the surface of the porous peat,
being drained off by the atmospheric waters; hence the rapid
deterioration of the fertile soil which is obtained by burning the
surface ; once however reduced so near to the clay as to be
mixed with it by ploughing, the ashes are retained, and enrich
very much the clay subsoil.
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The analysis of No. 10 was executed upun a specimen which
had been ignited to destroy the intermixed organic matter, which
makes up about one tenth of the soil, and consists of yet unde-
composed peat. Hence notwithstanding its impoverished con-
dition, we find still a considerable proportion of phosphates and
sulphates with some carbonate of lime ; these are however en-
closed by the vegetable matter, in such a way as not to be ac-
- cessible to the plant. To show more correctly the actual com-
position of this soil as adapted to the purposes of vegetation, it
will be necessary to make another analysis, upon a portiop in
which the mineral ingredients of the peat have not been set at
liberty by burning.

In the plan commonly pursued for burning the peat, a great
part of the ash is dissolved or washed away, and lost to the soil.
If it were removed and employed as a manure upon other
soils where it could be mixed by ploughing with the clay, last-
ing beneficial effects would no doubt be produced, which would
make it well worthy the attention of farmers.

St. Hyacinthe.—Last fall, through the politeness of the Hon.
A. N. Morin, I received two specimens of soils said to be from
about two miles south of the village. They were described as
follows :—*“Blue Clay which has been tilled sixty or seventy
years, and never manured,” No. 11; and “Blue Clay from the
same field, at the depth of one and a half to two feet.” No. 12.

No. 11 contained a considerable portion of sand, and a little
vegetable matter. Its composition is

Sand .....ccciciiniennnrieniiineniii 340

ClIaY wrveieriiniiraneserennsenninsenaas 62.2

Vegetable matter ....cceeruinnenes 1.5

WALET vuueqerrrctreertsrarerroncensases 2.3
— 100.0

100 parts of it gave

AlUming «.couvveriirteiiniinieeisnenreniorsssevennes 2.200
Oxyd of Iron oo 6,860
Lime .cevieveernnicierennenneanee 756
Magnesia ......cociveiiiiiiniiinnnnsnn e, -1.024
(T | ORI vercnversaies 450
80da ... reinecrertanicnisnneriricateniensesererncens .630
Phosphoric Acid ...ccceeereermmaiieninianiiniene 189
Sulphuric Acid ..vivveccrrene reveesrrasensernanans 018
Boluble Silica...cereerecrrnrionseersrrns evevarenren 135

M
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No 12 is a pure clay, and contains no organic matter; by
ignition it loses four per cent. of water. It effervesces slightly
with acids from the presence of carbonates.

100 parts of it gave

Aluming c..ivee coveeieniirinncnerniiicineniaes e 5,200
Oxyd of Iron ..ccvienvuenencnecencisiniancuncannen 6.840
Lime......... T R RTTI 2.625
Magnesia... in part as carbonates { 2.647
Potash ...ccceivimniniiiininniinnneniineniien. 723
Boda .iiiiimeiiiiiiiesiceen -380
Phosphoric Acid ....ccovennnes rerrarsranrananes 252
Sulphuric Acid ....cceiienieniianien seseracanene .006
Soluble Silica......cccenirensencreriiirisnceseanians 210

This soil evidently possesses the elements of fertility, but its
mechanical composition shows that it is entirely different from
No. 11, and consequently that the two are not valuable for the
purposes of comparison; indeed I have not as yet been able to
learn the position or depth from which the latter was taken.

SOILS FROM CANADA WEST.

When at Brantford, I had occasion to examine an interesting
tract of land upon the Grand River. It consists in its original
state of fine open plains, somewhat elevated, and may be defined
as extending from Galt down the river for about eighteen miles.
These plains support a fine growth of oak remarkably free from
underwood, and are known by the name of “oak openings.’
The soil is a sandy loam very uniform in its character, which
at a depth generally of from two to six feet, is underlaid by a
coarse gravel, thus affording a natural drainage. The crops of
wheat obtained upon these lands are excellent, but wheat is sel-
dom sown for two successive years ; the fall grain is generally*
followed by a spring crop, and the field then sown down with
grass or clover, and pastured for one or two years.

Potatoes and root crops, as beets and turnips, succeed equally
well upon these plains, which under a careful system of rota-
tion are very productive ; but it may be remarked that they would
never endure the systems of tillage which are practised upon
the heavy clay lands of the valleys of the Richelieu and
the Thames. Besides the ordinary manure of the farm-yard,
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gypsum, which is found in great abundance in this vicinity, is
very advantageously employed as a manure, especially for clover.

Along the banks of the river, at a lower level than the oak
openings, are fine alluvial flats of a rich heavy mould, covered
in their natural state with a thick heavy growth, principally of
elm, beech and maple. The soil of these flats is scarcely adapted
to wheat, which grows too luxuriantly, and is apt to suffer from
rust, but it produces abundantly all the other crops of the up-
land. : :

Of thespecimens illustrating the composition of these soils, the
analyses of two are subjoined, which were collected at Strath-
more, the residence of Major Burroughs, near Brantford. No. 13
is from the oak plains, and is the loam from an untilled and re-
cently cleared field, taken from under a sod at the depth of eight
inches. No. 14 is the black loam from the flats, taken under
similar circumstances. A large proportion of No. 13 is very
finely divided and readily washes away, but still is not of such
a nature as to give to the soil the character of a clay.

The gravel is partly quartzose and partly argillo-ferruginous,
as if derived from some decomposing sedimentary rock.

It consists of

Sand ..ciiineiiinaee. 47.4
Finer material .......ceveninene 49.2
Organic matter .......... eerrers 2.4
Wateruieureusereanrneiarianinionnes 1.0
— 100.0
100 parts of it gave
AlumIna..ccciiiraeninineniieiiesrianasnssinns 2.090
Oxyd of IroD..e.eererierenarenisammunnirsiisanenes 2.520
Lime coeiieer vanee ceserensenne tresareeeraeranianee .310
Magnesia ...cccoeeuirennnieniireereniiinieisenenns . 456
Potash .coovirvinenimiiiiinimrennin i, 105
Boda ..oiiiieiriiiiinnn s .060
Phosphoric Acid ...cevvineriirnrinciniiisieninnn .380
Sulphuric Acid...iceiivamarnenecirannanns ceennies 008
Soluble Silicae.sreceeeesreese . 060
The black loam, No. 14 is slightly calcareous; it consists of
Sand ..oviesiinnenninieennen vosnnnes 72,0
Fioer material .............

Vegetable matter. .
WaLEr wcvrrevrsesnrserssesssssnrane



160 parts of it gave

AT, O R 915
Oxyd of Iron..coveveniceremriinencrineieniinnnenns 2.415
Lime (as carbonate and sulphate)............ 5.200
Magnesia (as carbonate in part)...c.c.ccveeus 3,460
Potash 162
. s . S PPN 190
Phosphorie Acid .....covvniiiinriiiiinnnnnene. as .303
Sulphuric Acid ( =.158 of Gypsum)......... 083
Soluble Silica ....c.cocivreiniiiiiiiiciniiniann, 225

The examination of an intéresting series of specimens which
I collected while in the vicinity of Chatham, Western District
is as yet unfinished. The rich alluvial flats of the valley of the
Thames extend from the north branch of Bear Creek, on the
north, to near Lake Erie on the south, constituting a large por-
tion of the western peninsula. The land is quite level, and re-
quires draining to make it fit for successful culture. The soil
may be deseribed as a rich black mould, which along the Thames
is from six to ten inclies deep, but near Bear Creek iz said to be
very much thicker.

This at the places where I examined it upon the banks of
the Thames, rests upon a yellowish or grayish clay, often con-
taining abundanee of small shells, which by exposure to the air
darkens and crumbles down into a mellow granular soil. In
some sections seen nearto the village of Chatham, this clay was
about four feet in thickness, and was underlaid by a more or less
sandy loam, regularly stratified, while beneath at about ten feet
from the surfaee, appeared a tenacious blue clay. 'The ordinary
tillage rarely brings up the lighter colored subsoil, but a plan of
deep ploughing has been lately adopted by some of the farmers
with excellent results. The wheat sown upon the black mould
grows too luxuriantly, and is disposed te rast, tendencies
which are arrested by an admixture of the clay. There are
fields near the river in the Township of Raleigh, which I was
well assured had been cropped with wheat for thirty er forty
years, without manuring, and with very little attention to crops
or fallowing, and yet these still yield: very fair returns. Upon
the best conditioned lands thirty-eight to forty, and even forty-
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two bushels of wheat to the acre, are obtained in good seasons.
Hemp has recently been tried with much success.

The newly cleared lands are frequently first sown with
Indian corn, which grows luxuriantly, and preferring as it does a
light open soil, succeeds perfectly well in the richest moulds.
The crops of oats and barley are also very fine, potatoes suc-
ceed well, and mangel wurtzel and carrots arc beginning to be
cultivated for the feeding of stock. The evil of rust is often se-
verely felt upon the wheat crop; the fall sown grain however,
suffers less from it than the spring wheat. Sifting lime over
the field while the grain is yet in the milk is said to have been
found useful in preventing this disease, and I was informed by
a gentleman interested in agticulture, that a plan which has
been tried in very rich soils is to sow a much larger portion
than usual ef grain to the acre. The result of this is, that the
plant becomes ehecked in its otherwise luxuriant growth, and
ripening more rapidly, escapes the rast. The yield is not what
would be obtained in proper soils with much less grain, but it
yields crops of wheat where other means have proved unsuc-
cessful in the Townships of Zone, Dover and elsewhere, and is
recorded rather as a fact of interest than an example for general
adoption. Draining and subsoil ploughing, where the clay can
be brought to the surface, will be found the remedies most
efficacious.

Such is the fertility of the soils in this region that but little need
hag hitherto been felt of a system of rotation in crops; some
however have begun to adopt it, and have commenced the cul-
tivation of clover, which grows finely, especially with a dress-
ing of plaster, which is used to some extent.

The natural growth of these lands is oak, elm, with black
walnut and whitewood trees of enormous size ; the black wal-
nut timber is already becoming a considerahle article of export.
Fine groves of sugar maple are also met with, from which
large quantities of sugar are annually made.

I givehere an analysis of a specimen of the black mould from
the seventh lot of the first range of Raleigh. The mould here is
eight or ten inches in thickness, and had been cleared of its wood,
and used six or eight years for pasture; the specimen from a
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depth of six inches contained but a trace of white silicious

sand. .
No. 15. It consisted of—

L83 3 QO - 834
Vegetable matter ......ccoveievviennennns 12.0
WALET coveenrmenvernrennirierasennercasenses 4.6

— 1000

100 parts of it gave—

Aluming...coiivviermninninieininien.. 2620
Oxyd of Iron and a little Ox. Maunganese  5.660
Lime coviiinviiniiiiiiiinnis sessenans 1.500
Magnesia .....cveeeieiinreiiiiericieiiioenee. 1.060
Potash and Soda ...eeeriiiiiveiiisiennnnens 825
Phosphoric Acid ....coeeverniirneninannne .400
Sulphuric Acid....cc.covviiiiiariieiiiiinne. .108
Soluble Silica..uisrraeres vearsreerencinnans 290

The examination of the clay subsoil is yet to be made, as well
as the determination of some points of interest with regard to
No. 15. '

Near to the mouth of the Thames, and skirting the borders
of Lake St. Clair, is an extensive prairie which is supposed to
cover about 30,000 acres. Commencing nearly behind Chatham,
it forms a belt three or four miles wide, which keeps the south side
of the Thames for about six miles ; here it comes upon the river,
and occupying both banks, extends down to the lake ; stretching
as far as the eye can reach in one vast plain, broken only here
and there by oases of forest, like small islands, dotting its sur-
face. These consist of a growth of soft maple, walnut and elm,
with occasional willows, which are seen springing up here and
there in little copses, with thorns. The plains are covered in
some places with a coarse sedge, and in others with a stout
jointed grass, which sometimes attains the height of three feet, and
makes good hay and pasturage for the half-wild poneys which
feed in great numbers upon these prairies.

In spring time the greater portion of this region is overflowed
with water from a few inches to two or three feet in depth.
The whole of the country to the south from the ridge near Lake
Erie, discharges its water upon this tract, and it is said that in
the spring time a current is perceptible across the whole sur-
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face. In 1836-37 nearly the whole prairie was covered through-
out the year, a circumstance connected with the yet unexplained
change in the levels of the upper lakes. -

The soil is a black unctuous mould from six to eighteeninches
or more in depth, with a subsoil composed of blueish or whitish
clay, which by exposure to the air readily disintegrates. It often
contains shells and fragments of wood, and an intelligent man
employed in ditching assured me that he had met with the end
of a canoe at the depth of eight feet in the heavy clay. About
2,000 acres of the prairie are under cultivation in the Township

- of Raleigh, and from 6,000 to 7,000 more rise to a height of
about twelve feet above the lake, and might readily be drained.
Some parts of the eastern extremity are at present rarely sub-
merged, and present gentle undulations of gravelly loam, black
with vegetable remains.

The cultivation of wheat does not succeed well upon the
mould of the prairie; the heaving of the soil injures the fall
sown, while the spring sown grain rarely escapes the rust.
Where however, the mould is so thin that deep plowing can be
made to bring up the clay, a good wheat soil may be obtained.
Indian corn, oats and barley succeed and grow luxuriantly, as
also many root crops. The last season, although the tillage of
these lands is not generally the best, the first prizes for these
products, offered by the County Agricultural Sociey, were gained
by érops raised upon the reclaimed prairie.

The cultivation of grass has hitherto been much neglected, as
the natural growth of the country serves for both hay and pas-
turage, but clover has been a few times tried and great crops
obtained. One fault of the soil is its exceeding richness in vege-
table matter ; it is probable that a judicious application of quick
lime would be found very useful. Specimens of the soil were
taken from a recently drained portion in the seventeenth lot of
the first range of Raleigh. The mould was here twelve inches
deep; a specimen of it at the dépth of six inches, No. 16, and
one of the clay at twenty inches, were taken. The analysis of
the mould is subjoined ; it contains no sand, and consists of :—

Clay .c.eneierennens 80.9
Vegetable matter. . 13.6
WaLEr .ovveiiveenieeniieniannine 5.5

— 100.0
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100 parts previously ignited, gave:
Aluming ...oovviiinennenienieann. vevsersennenss  4:340
Oxyd of Iron .ccverreiviiiniinninennnaesnn 7.090
Lime (in part as carbonate)...............  1.580
Magnesia «veeeieeinciniinarinenieneninien.. 1,030
Potash cocieiiniiiemiserininiiniinnn, .865
£ L .240
Phosphoric Acid w.ueeeeeee. . . .320
Sulphuric Acid.u.iieiieicineniiirancininnnn. 156
Soluble Silica...ccairereireninienieniiinnninns .380

An analysis of the soil before ignition, a determination of the
condition of the organic portion, and an examination of the sub-
soil, are yet to be made.

I have not spoken of my examinations of the soils in the
vicinity of Woodstock and Zorra, in the neighborhood of London
and Lobo, of Hamilton, and of St. Catherines and Port Dal-
housie, as the results are not yet completed, and must form part
of a future Report.

I may however here introduce the analyses of two interesting
calcareous clays from London and Niagara. That of London is
met with at a depth of five to ten feet, and is seen cropping out
upon the banks of the Thames, near the town; wells have been
sunk in it thirty and forty feet. Mr. Hamilton of London, who had
submitted it to a partial analysis, has found it extremely benefi-
cial as a manure when applied to his garden, It has the texture
of a fine clay and is mixed with limestone pebbles; during
solution in hydrochloric acid it evolves a bituminous odor; it
contains no sulphates.

No. 17. It consists of :

Clay insoluble acids ..... vone 57.00
Carbonate of Lime ............ 29.40
Carbonate of Magnesia ...... 6.91
Phosphate of lime * ......... .39
Oxyd of Iron and Alumina... 4.40
Water, alkalies and loss ...... 1.90

— 10000

* The composition of the phosphate of lime here represented, is that of
bone earth, of which thirteen parts correspond very exactly to six of anhydrous
phosphoric acid.
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A similar clay to that of London is found in like circumstances
in Delaware and Mosa, and a specimen from Port Stanley was
found to be similar in constitution. For those soils which are
deficient in lime, it will be evidently extremely valuable, as it is
in composition a rich marl.

The second is a clay taken at a depth of eight inches from an
untilled field in the Township of Niagara, upon the ridge of
land or escarpment here formed by the Niagara limestones. It
contains three or four per cent. of silicious sand with mica, and
some calcareous pebbles.

No. 18. Analysis gives for its composition :

Insoluble in acids............... 58.00
Carbonate of Lime........c.c.u. 15.30 !
Carbonate of Magnesis......... - 7.68 .
Oxyd of Iron
Alumina } ......... 13.50 !
Manganese, a trace
Alkalies.......ooceeviniiricannnnns 51
Phosphoric Acid ............... 09
Moisture .....coeceeriinninnanns 4.70
-—— 99.78
It contained besides a small amount of sulphuric acld, which
was not determined. .

Ihave refrained from speaking of the conclusions to be drawn
from the preceding analyses, or the various theoretical deduc-
tions which might present themselves to the agricultural chemist,
because sufficiently complete investigations have not yet been
executed, to warrant me in generalizing. Some of the conse-
quences are however so obvious, as to suggest themselves to
every scientific agriculturist, and to the attention of such I
commend these results, as the first fruits of my labors on the soils
of Canada.

Peat—I have already alluded to the peat of the Savanne of
St.Dominique, which from its abundance appears well worthy of
attention in an economic point of view. In a country like Lower
Canada where coal is wanting, and where wood is already
becoming in some parts scarce, the public attention must ere
long be turned to some other source of fuel. Among these we
have.at home a very important one in the shape of our immense

N
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deposits of peat. Besidesthe large area above alluded to, thereis
anextensive deposit of a similar charaeter which appears on the
road between Longueuil and Chambly, and extends westward
over a large tract; another described as of large size is found
in the Seignory of Ste. Marie de Monnoir, and still another soath
of Laprairie; while the peat bogs on the south side of the Otta-
'wa, and along the line of the Rideau Canal, which you have
alluded to in your Report upon the Ottawa, are of great and but
imperfectly known extent.

The value of peat as a fuel is almost unknown in this country,
but the amount of it consumed in the British Isles and in Conti-
nental Europe, shows that it is a product of great and increasing
importance. The amount of peat raised in France in 1845 was
420,000 tons, and its value 977,560 dollars; the number of work-
men employed was nearly 40,000. Its price in the city of New
York, where it is consumed in considerable quantity, is about
$4% per ton. In addition to its use as a fuel in domestic ope-
rations, peat or the coke obtained in charring it, by a process
similar to that employed for the manufacture of wéod charcoal
and mineral coke, is now successfully used to a large extent for
the manufacture of iron, in France, Sweden, Bohemia, Bavaria
and Wirtemberg ; the iron thus obtained is said to be of supe-
rior quality, and the peat coke is even preferred for the refining
of steel. Peat affords by distillation a brilliant gas for illumina-
tion, in a quantity as great as ordinary coal and entirely free
from those sulphurous compounds, which contaminate the gas
from the latter. In Ireland according to Sir Robert Kane, it is
in general use upon the steamers on the River Shannon, in the
midst of a coal bearing country, and iz employed in mills and
factories for generating steam, to which from its flaming character
it is well fitted.

By a process recently patented in Great Britain, by which the
peat is condensed with the aid of a strong hydraulic press to about
.one third its bulk, a fuel is obtained more dense than oak wood,
which by charring yields a coke eminently combustible, and
‘heavier than weod charcoal; it can be manufaetured for twenty
#hillings sterling per ton. The patentee, who is the ynanaging
sirector of the Dublin Steam Navigation Company, prepares
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also an artificial coal from peat, of which it is stated, as the
result of experiments made on the vessels of the Company, that
with ten hundred weight, the same steam power is obtained as
with seventeen and a half hundred weight of pit coal ; thereby
saving thirty per cent. in the stowage of fuel.

For the above facts, which I have adduced in order to call
attention to the value of our own peat bogs, I have been indebted
to Mr. R. C. Taylor’s late valuable work, « Statistics of Coal,”
and Sir Robert Kane on the Industrial Resourses of Ireland.

The late surprising statements of the O'Gorman Mahon, as to
the practicability of manufaeturing oil, acids, wax, as well as
gas and coke from the peat of Ireland, do not appear as yet
sufficiently sustained by experiment to render them perfectly
satisfactory; although such products are undaubtedly to be
obtained by distillation of peat, it does not appear certain that
they can be made economically available.

The peat of our vicinity is of a’ very excellent quality, and
contains but a small portion of ashes; according to ‘compe-
tent judges who have seen it, it is equal to the best peats of
Ireland and Scotland. It shall be my endeavor to collect for
another year some.statistics as to the extent of our deposits,
and to submit the different samples to examination in order to
determine their real and relative value as fuels.

In this connection I may allude to the asphaltum or miueral
pitch whieh is found on the nineteenth lat of the sixth or seventh
range of the Tewnship of Enniskillen, Canada West; attention
was first called to it by His Excellency Earl Cathcart, who gave
specimens of it to the Commission; since then Mr. Wood, the
late member for Kent, has kindly sent a mass of more than one
bundred pounds weight. It is said to be spread over an area of
several acres, and from the specimens received it is at least two
feet in thickness. Its consistence is ahout that of the variety
known ag mineral caoyschouc. The eonsumption of this material
in England and ou the Cantinent for the constyuction of pave-
ments, for paying the bottoms of vessels, and for the manw-
facture of illuminating gas, to which it is eminently adapted, is.
such that the existence of deposits of it in this country is a mat-
ter of considerable importance. A caveful examination of the.
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locality with regard to its extent, will be made during the en-
suing season. The specimens in my possession contain from
seventy-eight to eighty-one per cent. of combustible and volatile
matter.

MINERAL SPRINGS.

In my Report for 1847-8, I had occasion to describe the well-
known Sour Spring of the vicinity of Brantford, which is re-
markable for containing a large amount of free sulphuric acid.
Since that time I have learned of the existence of several springs
of a similar nature in the same portion of the country. One of
these has been described by Dr. Mack of St. Cathermes, in the
British American Journal for July, 1849.

It is situated about a mile and a half above Chippewa, near
the Niagara River, and fills a small basin which has no visible out-
let. The water isdescribed by Dr. Mack as intensely sour to the
taste, and strongly impregnated with sulphuretted hydrogen. A
qualitative analysis shewed that the acid was the sulphurie, and
that no chlorine was present. Protosalts of iron, and small quanti-
ties of lime and magnesia were also detected. A specimen of
this water was kindly furnished me by Dr. Sutherland, by which
I was enabled to ¢onfirm the results of Dr. Mack, and to de-
tect a portion of alumina, thus completing its resemblance to
the water of Tuscarora, to which it seemed closely allied in the
proportion of free sulphuric acid. Dr. Chase of St. Catherines,
shewed me a specimen of water from a spring near to St. Davids,
which was similar in character to the above, but less strong.

Another interesting locality of acid water occurs in that vi-
cinity, which I had an opportunity of examining personally. It
is upon the S. W. corner lot of the Township of Niagata, upon
the land of Mr. McKinley, and near the margin of a small rivo-
let, which at the time (Oct. 15th) was dry, and showed in its bed,
at the depth of three or four feet from the surface, the red and
green variegated Medina sandstones of the region in place ; they
are covered by a tenacious yellow clay, in which the basin of
the spring is formed. It is nearly circular, between three and
four feet in diameter, and about thirty inches in depth. The
water riges to within six or eight inches of the surface, and has
no visible outlet ; its level is said to be nearly thé same through-
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out the year. It is kept in constant agitation by the escape of
considerable quantities of carburetted hydrogen gas, which
burns with a bright flame on contact with a light.

The soil is devoid of vegetation for a distance of six or eight

feet around the basin, yet there is a layer of black vegetable
matter a few inches in depth, which covers the surrounding soil
and extends to the very edge of the spring ; small maples are
growing near. - .
. About twenty rods further up the stream, and at a level some
feet above the basin, near to the course of the rivulet, was a bed
of soft mud which had resulted from the drying up of a small
pool. In a depression a small accumulation of water was
found an inch or two in depth; it was very sour to the taste,
and near it was a small hollow filled with a very acid mud, and
exhaling an odor of sulphuretted hydrogen. I was informed
that in summer, whenthe pool is quite dry, an inflammable gas
issues copiously through fissures in the clay.

I collected some bottles of the water from the basin, and have
since submitted it to a partial analysis. When recent, the water
has a decided flavor of sulphuretted hydrogen, the odor of which
is readily perceived in the vicinity of the spring. The water is
slightly turbid and yellowish, and does not become clear by re-
pose; its taste is styptic, and strongly acid.

The specific gravity at 60° was found to be 1002.16; the usual
tests shew the presence in small quantities of lime, magnesia,
alumina, and protoxyd of iron; the acid is the sulphuric, with-
out any trace of hydrochloric acid. When evaporated at a
gentle heat, the water leaves a moist residue, which blackens
from the presence of an organic substance which exists in con-
siderable quantity, and which has also been remarked in the
acid water of Tuscarora, and by Dr. Mack in that of Chippewa.
By ignition a residue was obtained of sulphates with oxyd of
iron and alumina, which in two determinations equalled .580
and .620 for 1000 of the water; the same quantity gave .074
of lime, equal'to .180 of sulphate. The sulphuric acid was
found by two determinations to be 2.1308 and 2.1440, mean =
2.1376. Of this .106 are required to form gypsum with the .074
of lime, leaving 2.0316 of dry sulphuric acid, equal to 2.4887 of
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oil of vitriol. The residue of the solid matters equalling .420,
and consisting in part of sulphates, would not correspond to the
decimal part of that quantity; so that in round numbers the
water will contain two parts of hydrated sulphuric acid in 1000.
At a future time I purpose to make a complete analysis of the
fixed ingredients of this spring.

It is interesting to remark, that this water colleeted in clean
bottles, was found at the end of some months to contain abun-
dance of small floeculi of an organic substance, which under the
microscope appeared to consist of groups of filaments, each
composed of a single chain of globular homogeneous and trans-
lucent vesicles of a yellow color. The existence and develop-
ment of vegetable life in a solution of sulphuric acid and sul-
phates of iron and alumina, appears somewha.t curious and
worthy of record.

It is to be remarked in connection with the view suggested
by me in my Report for 1847-48, as to the ralation between these
springs and the gypseous deposits, that tne first ot those above
mentioned, like that of Tuscarora, rises from the gypsiferous rocks,
and that of Niagara from the upper portion of the Medina sand-
stones, to some portion of which formation the one nearest St.
Davids will also belong.

Providence Spring of St. Hyacinthe.

Two bottles of the water from this recently discovered spring
were kindly furnished me by Dr. La Bruyére, and have been
submitted to a qualitative analysis. It contains a considerable
amount of mineral ingredients, 1000 parts yielding of salts dried
at 300° F., 5.16 parts. Evaporated to one-tenth the water is
strongly alkaline and saline to the taste; it contains a cgnsider-
able amount of alkaline chlorids, effervesces with nitric acid, and
gives with salts of baryta a copious precipitate, which is com-
pletely soluble in hydrochloric acid. Neutralized with acetic
acid and evaporated to dryness, the saline mass gives by the
ordinary tests, distinct reactions of bromine and iodine.

The precipitate which separates during the evaporation of the
water consists of the usual earthy carbonates, and a trace of iron ;
in addition to these the hydrochloric solution of the precipitate
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gave by the addition of solution of gypsum, after some time, a
heavy precipitate indicating strontia. This spring then contains
chlorid with traces of bromid and icdid of sodium, carbonates of
soda, lime and magnesia, with small portions of carbonate of
strontia and iron. It is interesting from the large portion of
alkaline carbonate which it contains, and deserves a quantitative
analysis.

Aurora Spring of Point du Jour.

This spring, the waters of which have recently been brought
into public notice, occurs in the Parish of L’Assomption. The
well is four or five feet in diameter and the water rises nearly
to the surface; it is kept in constant ebullition by the escape of
volumes of carburetted hydrogen gas, and is slightly turbid from
a little suspended clay; the supply is abundant. Owing to an
accident 1 was unable to determine its temperature, which how-
ever appeared not to differ from that of the springs of that class
generally.

It it strongly saline to the taste; 1000 parts of the water
yield 7.36 parts of solid matter, consisting of alkaline chlorids,
with bromids and iodids in considerable quantity, and very small
portions of chlorids of calciim and magnesium, besides carbhon--
ates of lime and magnesia, with small portions of carbonate of .
strontia, and a trace of iron.

Georgian Spring of Plantagenet.

Under this title, the water of a mineral spring upon the pro-
perty of Captain Kain, has lately been brought into this city.
A qualitative analysis of a specimen of the water, sent me by the
proprietor, shows it be a very strong saline, resembling the Plan-
tagenet water already so well known to the public. It affords
11.84 parts of solid matter in 1000, and contains besides alkaline
chlorids and small portions of bromids and iodids, chlorids of
magnesium and calciutn ; the former in great abundance. Be-
sides these there is a large quantity of carbonates of lime and
magnesia, with a trace of iron. )

In the month of January last I went by request to visit a
spring, situated about two leagues beyond St. Eustache, on
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the land of Joseph Laurin. The water contains but a small
amount of mineral ingredients; 1000 parts yield by evaporation
1.88 parts, consisting of common salt with a large proportion of
sulphates of lime and magnesia, besides carbonates of these
earthy bases; it contains no salts of iodine and but a trace of
bromids.

Minerals and Metallic Ores.

But few examinations of this kind have been made during the
past season; of different specimens of galena which at your
request,  have submitted to examination for silver, I may men-
tion those from Brome, E. T., Chateauguay, from the vicinity of
Toronto, and from Bay St. Paul; none of them were found to be
argentiferous.

I have examined specimens of bog manganese from Tring,
St. George and Ste. Marie Nouvelle Beauce, and from Ste.
Anne ; they contain respectively 25, 20.5, 30, and 38 per cent of
peroxyd of manganese. These impure ores contain a large pro-
- portion of oxyd of iron in admixture, and those of Tring and St.
George are mixed with silicious sand.

The detection of the very rare mineral species Humboldtine,
or oxalate of iron, in the shales of the Hamilton group from
Cape Ipperwash, is a fact of interest to mineralogists. It en-
crusts the surface of the shales as a soft earthy coating, dull and
of a sulphur yellow color, and resembles at first sight the pollen of
pines which is often found in similar situations. By heat it in-
stantly blackens and becomes magnetic; a continuance of the
heat changesit to red. 1Its occurrence in a shale containing the
remains of a species of Calamites, tends to confirm the idea of
Rivero, that its formation is due to the decomposition of plants.

The result of my examination of the specimens of the iron
ores of Bay St. Panl, shows the existence of deposits of titanife-
rous iron of hitherto unexampled magnitude. One mass, as
described by yourself, is 90 feet in breadth by 300 in length, and
besides great numbers of masses a few feet in diameter, forming
nodules in the syenitic rock, there is said to be another surpass-
ing even the first mentioned in size.

The ore is massive, and often coarsely granular; its color
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and streak are black, and ifs lustre metallic. It affeats very
feebly the magnetic needle. Its specific gravity is 4.56—4.66,
and hapdness 6, .

The qualitative apalysis of two speeimens from differept lo-
calities shewed them tg he quite similar jp eampesitian, and the
analysis of a fragment from the large mass gave—

Ozxyd of Titanium....... Meesseransnie 48.60
Protoxyd of Iron..,....cccevennannens 46.44
Magnesia ...ccoeeeriennriniincinennnens 3.60

— 98.64

No traces of silica, lime or manganese were present. The
iron was principally in the state of protoxyd, but a portion ex-
isting as peroxyd makes the deficiency observed. If with
Mosander we regard the proportions of metal and oxygen in the
compound, such that their equivalents shall be as 2 : 3, we have
by calculation the following composition—

Oxyd of Titanium (TiO4g).ccceerrreiennes 48.60
Protoxyd of Iron........cccceevrivinrnnn. 37.06
Peroxyd of Iron......cccvcerirnnecnriinnn 10.42
MBGNEEIA vevvrererverrrrnneerneernssrneras 3.60

" —— 99.68

This result is sensibly the same as that obtained by H. Rose,
for the titaniferous iron from Ilmensee in the Urals, to which he
has given the name of Ilmenite. He qptained—

Oxyd of Titanium.......ceeenueersveeneses 46.92
Protoxyd of Iron....cccevieeiriviinseannen 37.86
- Peroxyd of Irom...cccceerenieiairarinnees 10.74
Maguesia ....ccocviiriniiiernereireeienienn 114
Protoxyd of Manganese ........c.ceeuuens 2.73
99.39

To this variety then our Canadian deposit is referrible. The
consumption of the compounds of titanium in the arts, is at pre-
sent limited, and a sufficient supply is afforded by the native
oxyd, rutile. If at a future time a greater demand should
arise, it would be necessary to seek some more abundant source
of the mineral; and the localities at Bay St. Paul might then

o
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‘be made to furnish inexhaustible supplies of it at a very mode-
rate price.

I regret that some interesting investigations, of which I had
hoped to present the results in this Report, are as yet unfinished,
and must be reserved for a future occasion.

Thave the honor to be,
Sir,
Your very obedient servant,

T. S. HUNT.



CATALOGUE

OF BOME OF THE

ECONOMIC MINERALS AND DEPOSITS

OF CANADA,
WITH THEIR LOCALITIES.

~

AN AAAPANANAN

Nore—The quantities in the localities indicated are not in every case of a suffi-
cient amount to be profitably available, but they are always of sufficient importance
to draw attention to the localities, as a possible guide to the discovery of others in
the vicinity, where quantities may be greater.

IroN......

AANAAASNAAN

Metals and their Ores.

Magnetic...... Marmora, range 1, lot 7 (a 100 feet bed); range 2,
lot 13; range 9, lot 9 ; range 9, lot 6.
Madoc, range 4, lot 2, (a 26 feet bed) ; range 5, lot
11; range 6, lot 10; range 7, lot 9.
South Sherbrooke, C. W, Myers Lake, range 3, lots
17, 18, 19, (a 60 feet bed).
Bedford, range —, lot -.
Hull, range 7, lot 11, (a 40 feet bed); range 5, lot
11; range 6, lots 12 and 13.
Litchfield, Portage du Fort, & small vein.
Specular........Lake Huron, Wallace Mine location, near Whitefish
River, (a 15 feet vein).
McNab, ranges C and D, lot 6, Dochart River, (a 12
feet vein).
Bog.. weserennns.Middleton ; Charlotville; Walsingham,
West Gwillimsbury, mouth of the Holland River.
Fitzroy, Chats; Eardley, range 8, lot 20; March,
Constance Lake ; Hull, range 7, lot 14 ; Templeton,
MeArthur's mill; Vaudreuil Seignory, Céte St.
Charles and Sac au Sable.
8t. Maurice Forges.
Stanbridge, range —, lot ~; Simpson, range 12, lot 8;
Ireland, range 4, lot 12; Lauzon Seignory, St.
Lambert; Vallier Seignory, junction of Rividre
‘du Sud and Bras.
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Titaniferous...St. Armand East, lot 45, (a 5 feet bed),

Sutton, (in beds of 2 to 8 feet) range 9, lots 4, 5, 6,
7,9; range 10, lots 7, 8; range 11, lots 7, 9.

Bro!ﬁe, (in geds of 2 to 15 feet) range 3, lots 1, 2 ;
range 4, lots 5, 6; range 5, lots 4, 5.

Bolton, range 14, lot 2.

Vdudreuil Beauce Seignry, north corber, (a 45 feet
bed).

Bay St. Pulﬂ 5t Urbkm, (a 90 feet bed); St. Lazare,
(a still larger mass),

Zixc...... Sulphuret .....Lake Superior, Prince’s location; Mamainse.

Lgavp......Sulphuret .....Fitzroy, range 8, lot 12; Bedford, range —, lot, —
Bastard, range —, lot — ; Petite Nation Selgnory ?
Gaspé, Little Gaspe Cove and Indian Cove.

Corper...Sulphurets, §c....Lake Supeiior—
Spar Island, Prince’s location, a 4 feet vein (vitre-
ous sulphuret, with silver). '
8. Ignace Island, Harrison’s, Ferrier's and
Merritt’s locattons ; (native topper, withsilver).
Michipitoten Island, (native copper, with silver).
Mica Bay, Mumainte, (yellow, variegated, and
vitreous hulphwrets).
Lake Huron—
Root River, & B feet vein, (yellow sulphuret).
Echo Leke, (yellow sulphuret).
Bruce Minek, a 4 feet vein, (yellow, variegated, and
Viltredirs subphurets).
Wallace Mine, Whitefith River, (yellow sulphuret).
Eastern Townships—
Upton, range 21, 16t 51, (argentiferous yellow
sulphuret,) & 1 foot vein.
Ascot, range 7, lot 17, (argenti-auriferous yellow
dulphuret,) a 2 feet vein.
Iaverness, range 2, lot 4, (variegated sulphuret,) a
2 feet vein.
Nroxsy.. . Sulphieret, &v....Luke Horon, Wallace Mine.
Avgmentation to Lia Noraye and Dautraye
Seignory, (with fror pyrates,) traces.
Brompton, range 11,30t 19, (nickel ochre,) traces.
Stuves......Naliok, §c ... Lake Bupetior—
Prinice’s location, & Bunch of 4 cwt. of 3} per
cent. inet with, equal to 72 lbs. of silver per
toh of rotk.
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8t. Ignace Island, Harrison's, Ferrier's and
Merritt's locations.
Michipiesten Island, north side.

Gorp... Native, in Gravel....Vaudreuil Beauce Seiguory, Riviére Guillaume ;
Rividre Bras; Ruisseau Lessard; Riviere
Touffe des Pins for 3 miles up; Ruisseau du
Lac. :
Aubert de L'Isle Beignory, Rividre Famine.
Aubert Gallion Seignory, Russiean ——, Pozer's
River for 8 miles up.
Rividre Metgermet opposite Jersey.
Gotp...Native, in Vein...... Lake Superiot, Pritice’s location, (traces).
Asvot, range 7, lot 17, (with eopper and silver,
value of gold $1 pet ton of rock.)

Chemrcal Materials, being such as require peculiar chemical
treatment to fit them for use.

Usasrom—(For glass staining, and porcelain painting, &c.)—
Madoc, range 4, lot 12, traces in the iron ore bed, in the form of
uran ochre.
CuroMiom— For glass staining, porcelain and oil painting §c.)—
Bolton, range 7, lot 26, a 12 inch bed of ckromic iron.
Augmentation of Ham, range 2, lot 21, a 14 inch bed of chromic
iron,
Cosarr—( For glass staining, and porcelain painting, §c.)—

Lake Superior, Prince’s location, (traces) ; Lake Huron, Wallace
Mine, (traces.)

Augmentation to La Noraye and Dautraye Seignory, with nickel,
(traces.)

Maxeanese Boc—(For bleaching and decolorizing agents).—

Bolton, range 12, lot 22 ; Stanstead, range 4, lot 24 ; range 10,10t 9;
Tring, near eastern boundary on road from Lambton to St.
Frangois Beauce; Aubert Gallion Seignory, near Pozer's River;
8t. Mary Seignory, 3rd’ range, Frampton road; St. Anne
Seignory.

Inox Pymvess—(For mantfacture of capperas and sulphur)—

Clarendon, range 2; lot 7; Terrebonne Seignory, a 4 feet vein;
Augmentation to La Noraye and Dautraye Seignory, a 40 feet
vein; Garthby, range -, lot —.

DorLomixs, with 45 per cent. of CArBoNaTE oF Macenesia—( For manu-
Sacture of Epsom Salts atd the Magnesia of Commerce)—

Exit of Lake Mazinaw; N. 8herbrooke, C. W.; Drummond; St.
Armand ; Dunham ; Sutton ; Brome ; Ely ; Durham ; Melbourne ;
Kingsey ; Shipton; Chester; Halifax; Inverness; Leeds; St.
Giles Seignory; St. Mary Seignory; 8t. Joseph Seignory.
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MaGnssITE, with 83 per cent. of CarBoNATE of Maaxgsia—(For the same

purpose)—
Sutton, range 7, lot 12 ; Boulton, range 9, lot 17.

Stone Paints.

Barytes—Permanent White—
Lake Superior, in a multitude of veins on the north shore from
Pigeon River to Thunder Cape ; Bathurst, range 6, lot 4; McNab,
mouth of Dochart.

Irox Ocure—Yellow Ochre, Spanish Brown, §e.—
Waltham, Paint Lake or Pond, near Harwood Pierce's Clesnng,
Black River: Mansfield, Grand Marais, opposite the most north-
ern point of Calumet Island ; Durham, range 4, lot 4.
Tavcosg SLATE—Ochre Yellow—Staunstead, range 9, lot 13.
French White—Stanstead, range 9, lot 13; Leeds, range
13, lot 17. .
SoarsTons— White—
Sutton, range 7, lot 12; Potton, range 5, lot 20, very pure ; Bolton,
range 1, lot 17 ; range 2, lot 6; range 4, lot 4; range 11, lot 1;
Melbonrne, range 2, lot 19; Ireland, range 3, lot 10; Vaudreuil
Beauce Seignory, range 3 on tke Bras, pure; Broughton, range 4,
lot 12; Elzevir, range 1, lot 27 ; range 2, lot 13, pure.
SerPENTINE— G'reenish White—
Eastern Townships, in places too numerous to be particularized.
(For the range see Marble.)

Ferrvucinous CLay—Light Red—
Nassagaweya, McKann's Mills; Nottawasaga, Mad River.

Materials applicable to the Arts.

LitnogearHIC STONE—
Marmora, range 4, lot 8;; Rama, on St. John's Lake, south of the
Junction, and on Lake Couchiching; there are probably many

exposures between Rama.and Marmora, the distance being 70

miles.
Materials applicable to Jewellery, and Ornamental purposes.
AGATES..criunrvens Lake Superior—8t. Ignace and neigbouring Islands ; Michi-
picoten Island.

JASPER....oivenrnen Ascot, near Sherbrooke, in a bed ; Gaspé, in pebbles.
LABRADORITE.....Drummond, range 3, lot 1; Bathurst, range 9, lot 19.
SUNSTONE..........Bathurst, range 6, Yot 5.
HyAcINTHS........ Grenville, range 8, lot 10.
OriextAL Rusrzs

SAPPHIRES } . Burgess Range 9, lot 2, (in minute grains.)
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AMETHYSTS.........Lake Superior, Spar Island, and sundry places along the
neighbouring coast.

Riseonen CrerT—(For Cameos)—Lake Superior—Thunder Bay

N} o SRR .Montreal.

Materials for Glass making.

Waite QUarTZ SAND STONE—
Lake Huron—on the north shore, and the Islands near, in great
abundance.
Cayuga, lots 45 and 46, Town line, north of Talbot road; Dunn;
Vaudreuil Seignory ; Isle Perrot Seignory; Beauharuois Seignory.
Prrcustong, Basarr and Arriep Rocks—(For Black Glass)—
Lake Superior—North shore and Islands ; Michipicoten Island, and
East coast.
Lake Huron—in the trap dykes of the north shore, and neighbour-
ing Islands.
Rigaud mountain ; Montreal mountain ; Montarville mountain.

Refractory Materials.

Soarstone—Elzevir, range 1, lot 27 ; range 2, lot 13 ; Potton, range 5, lot
20; Vaudreuil, Beauce Seignory, range 3 on the Bras ; Broughton,
range 4, lot 12.

Asnrstus—Potton, range 5, lot 20.

Sanpstone—Lake Huron, Island of Campement d'Ours, west side; St.

Maurice Forges.
PrumBago—Grenville, range 5, lot 10, 2 veins.

Manures.
ProspuATE oF LiMu—

Ottawa, near the division line between Westmeath and Ross, above
the head of Moore's Slide; Calumet Slide ; Burgess, range 8, lot
4 ; Hull range — lot — near Blasdell's mill ; Bay 8t. Paul ; Mur-
ray Bay.

GypsuM—

Dumfries, range 1, lot 27 ; Village plot of Paris ; Brantford, range 1,
lot 15 ; range 2, lot 16 ; range 3, lot 17 ; Oneida, lot 57, and the
block next below op the Grand River ; Seneca, lots 17 and 18,0n
the Grand River, and the Town plot of Indiana; Cayuga, range
3, lots 19, 20, 21, 22, 23.

SasLr Marr—

North Gwillimsbury, east point of Cook’s Bay; Calumet Island, in
a small lake 2 miles south east from Campement des Plaines;
Calumet Island, 1 mile north west of Desjardin’s clearing, oppo-
site Moore’s slide, and in several small lakes Jower down the



island ; Clarendon, range 1, lot 23 ; Mink Lake, west of Bromley ;
McNab, White Lake; Nepean, on 8park’s land, near Bytown;
Gloucester, Hon. Mr. McKay’s land, ncar Bytown ; Asgenteuil,
.range 1, lot 3; East Hawkesbury, range 7, lot 11: Vaudreuil
Seignory, rear of Cavagnol Point; St. Benoit, Grand Brulé, on
Chenier’s farm ; Grande Cote, between 8t. Thérése Ferry and St.
Eustache, on McAllister's farm; opposite St. Rose, o the rogd
to St. Thérése, on Henrich's farm; St. Armand West, lots 156
and 157 ; Stanstead, range 11, lot 5 or 6; St, Hyacipthe Seignory,
junction of Granby apd St, Pie reads; Montreal, St. Joseph ;
New Carlisle, in 4 or 5 gmall Jakes, 1 or 2 miles from the
village.

Grinding and Polishing Materials.

ML Sronss—

The localities of granitic and syenitic boulders atrewed about the
country, and wsed for mill stones, are tao numeroys and too acci-
dental to be stated ; these boulders are derived chiefly from the
granitic or gneissoid rocks, which range on the north side of the
Ottawa and St. Lawrence, from Lake Superior to Labrador.
Independent of them various rocks ia situ are and may be used for
the purpose, such as—

Silicious Conglomerate—Vaudreui] Beignory, Cascades, and Pointe
du Graod Detroit; Ham, range 11, lot 10; Port Daniel, at
L’ Ance i la Veille. .

Granular and Corneoys Quante Rock—This rock accowpanies the
serpentine of the Eastern Townships, (for the range of which see
Marble,) and occurs in too many places to be enuinerated ; a
good sample has been obtained by the Hon. ‘Mr, Knowiton from
Bolton, range 6.

Granite—Stanstead ; Barnston ; Barford ; Hereford ; Ditton ; Mars~
ton; Strafford ; Weedon ; Vaudreuil Beauce Seignory, near the
band of serpentine. (The Vaudreuil Beauce stone is highly es-
teemed.) i

Pseudo-Granite (withouwt Quartz grains )—St. Thérdse, Beleeil,
Rougement, Yamaska, Shefford, aud Brome mountains.

GRINDSTONES—A sandstone designated as the grey band which lies at the
summit of the red strata of the Medina sandstengs, and which
reaches from Queenston by St. Catherine, and round the extre-
mity of Lake Ontario by Hamilton, to Esquesing, and thence to
Nottawasaga, has been used jn some of the northern Townships for
grindstones.
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Some parte-of thePatsdam. sandatone-have: been used far ths purpose
as in AHumetten, at the Allumettqs ¥alla;. and in Fitzroy, at
Shirreff’s mills.

Some parts of the Gaspé sandstone, in Gaspé Bay, would yield
grindstones, bus thongh these might prove the best of the Canadian
stomes, none of them would equal those of New Brunswick and
Nova Scotia, or those of Newcastle, in England,,

W.umzsronns sxn Hoxxe—Madac, range- 5, lot 4; Marmora, raage 6, lot 22;
Lake Mazinaw, rean of Palmerston; Fitaray, Whetgtone Point,
Lake Chandidre ; Potton, range- b1, on Magog Lake ; Stanstead,
from Whetstone Island, in Magog Lake, by range 5, lots 19 agd
20,.and range 7, lot. 26, to range 9, lot 28 ; thence through Hatley,
to.xange 9, lot 3, on Massawippi Lake ; Stanstead, range 9,Tot 4 ;
Bolton, range 14, lot 5 ; Shipton, range 14, lot 19, and range 5,
lot 16 ; Manston, on Megantic Lake.

Caramisn Trxnorn, a siliciows éfusowial deposit—Augmentation to La
Noraye and Dautraye Seignory. '

Materials for Puaving, Tiling, &<
Rooring Srarzs— ' .
Kingsey, range ¥, lot 4 ; Halifha, range ¥, lot 14; Frampton, on the
land of Mr. Quigley.
Fraa $rones—
Yoronto, Rivers Credit, Little Mimico, and Etobicoke ; Etobicoke,
River Humber ; York, Kast Branch of River Pon ; Lake Temis-
camang, 7 miles below the Galdve ; Bugot, at Calaboga rapids;
Horton and €larendon, at the Chenaus ; Sutton, range 2, lot 19 ;
Potton, range 10, lot 28, at Potton Ferry; Stanstead, east side
of Memphremagog Eake, for some miles above.the Oulet ; Inver-
ness, range 2; lot §; Port: Pasiel L' Ance & la Vielda.
* Building Materials,
Gaamre of superior qualily, whils, and, sleavedisr
. Stanatead, ranges.4, 5. @, 7, 1ot 1,2, 9, 4,5, 6; range 9, lot 4 to
raage 11, lot 13; Bareston, vange 9, lot } ; rapges 10and 11, lots
7 to }5; Barfand, ranges 1 and 2, lots § to 9; Hereford, ranges 4
and 5, Jots 19 and 263 Marstan, 1} miles from uppar end of Me-
gantic Lagke ; Great Megantic Mountain, occupying an area of
12 square miles, about the United corners of Marsden, Hampden,
and Ditton; Little Megantic Mountsis, 8 square miles in Wing-
low, about 14 miles south-wess from lias betwesn Aylmer and Gay-
hurst; Weedon, 1 mile southveast of Lake Louisa; Winslow, 3 miles
leng, gbout & miles south-eass of Lake Aylmer. ; Stxafford, 1 mile,
and 3 miles up Felton River; also 6 miles feom foot of Lake St.
Franois ; Lambton, 6 miles foom faot of Lake 8%, Fmpagis.
P
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Pseupo-GraniTa withow! quartz grains, white, cleavable—
St. Thérdse, Belxil, Rougemint, Yamaska, Shefford and Brome
Mountains.

Sampsroxk yellowish white—
Niagara, at Queenston ; Barton at Hamilton ; Flamborough West ;
Nelson ; Nassagaweya; Esquesing, range 5, lot 17 ; range 6, lot
— ; Mono; Nottawasaga ; Cayuga, range —, lot 45 and 46 ;
Rigaud Seignory, Riviere la Graise; Vaudreuil Seignory, Pointe
Cavagnol; IslePerrot ; St. Eustache ; Terrebonne Seignory ; Beau-
harnois Seignory ; St. Maurice Forges ; Allamettes ; Fitzroy.

CaLcAREOUS SANDSTONE—
Rideau Canal; Bytown ; various parts of Ottawa, north side from
Bytown, to Papineau Island; various places from Grenville to
Point Fortune ; Brockville ; Murray Bay, at Les Ecorchats, and
White Cape, and the lots of J. B. du Berger and T. Chapreon ;
Lauzon Beignory, at St. Nicholas; Cap Rouge near Quebec.

LiunsTong—

Malden ; Manitoulin Islands, along the south side; St. Joseph
Island ; Coast of Lake Huron, from Cape Hurd to Rividre au
Sable (north) ; various parts from Cabot's Head to Sydenham, in
Owen's Sound; and from Sydenham, by Euphrasia to Nottawasaga ;
thence by Mono to Esquesing, and by Nelson to Ancaster ;
Thorold ; Matchedash Bay ; Orillia ; Rama ; Mara and varions
parts to Marmora ; Madoc ; Belleville ; Kingston ; McNab ; By-
town ; and various parts to Plantagenet and Hawkesbury ; Corn-
wall ; Isle Bizard ; Beauharnois Island ; Caughnawaga ; Mon-
treal; Isle Jesus ; Terrebonne ; Phillipsburgh ; St. Dominique ;
Grondines ; Deschambault ; Beauport ; Bay St. Paul; and
Murray Bay; Upton; Acton; Wickham ; Stanstcad ; Hatley ;
Dudswell ; Temiscouta Lake ; Gaspé ; Port Daniel ; Richmond ;
Anticosti Island.

Ling—Common—In the various localities above enumerated for limestone.
Magnesian—In the localities indicated for dolomite. .
Hydraulic—Point Douglas, Lake Huron; Cayuga, half a mile and

34 miles below the Village, onthe Grand River; Thorold ; Kings-
ton ; Nepean, near Bytown ; Argenteuil ?

Materials for Bricks, Tiles and Pottery.

Cray—PFor Red Bricks—This is so widely spread in the valleys of the St.
Lawreuce, Ottawa, Richelieu, &c., that the localities are too
numerous to be mentioned.

For White Bricks—York, range 2 from the Bay, lots 19 and 20;
Peterborough.
For Tiles and common Potlery—All the same localities.




115

MazsLs— White—Dudswell ; exit of Lake Mazinaw, rear of Palmerston (a
dolomite.)

Black—Cornwall ; Phillipsburgh.

Brouwn—Packenham, at Dickson’s mill.

Grey and Mottled—MeNab ; Phillipsburg ; St. Dominique;
Montreal.

Variegated, white and green—Grenville.

Verd Antique—Stukely.

Serpentine—In many parts suitable for ornamental purposes, in
a range of 135 miles, running through Potton, Bolton, Stukely,
Orford, Brompton, Melbourne, Shipton, Tingwick, Wotton,
Ham and its Augmentation, Wolfestown, Garthby, Ireland,
Coleraine, Adstoch, Tring, Vaudreuil Beauce to Cranbourne;
and in another range of ten miles, running through Leeds.

Combustible Materials.

Prar—Wainfleet ; Humberstone ; Westmeath ; Beckwith ; Goulburn ;
Napean ; Gloucester ; Cumberland ; Clarence ; Plantagenet;
Alfred ; Caledonia ; L'Orignal ; Osnabruck ; Finch ; Winchester,
Roxburgh ; Longueuil Seignory ; St. Hyacinthe Seignory, at St.
Dominique ; Ste. Marie de Monnoir Seignory ; Rividre du Loup
Seignory ; Rividre Ouelle Seignory; Matanne and McNider,
between Rividre Branché and Riviére Matanne.

PerroLmuM, NapTHA, &c.—Mosa, range 1, lot 29, and several spots farther
down on the River Thames ; River St. John, Gaspé, at the mouth,
and 6 miles up on Silver Brook.

Aspuarr—Euoniskillen, range 6 or 7, lots 19.

Sundry other Materials.
MovurpiNg S8anpD—Augusta, 3 miles above Prescott ; Montreal ; L'Acadie ;
Stanstead. .
Furrer's EarTa-—Nassagaweya, at McKann's mill, Sixteen-mile Creek.

~
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GEOLOGICAL SURVEY OF CANADA.

MoxTRrEAL, 20tk August, 1851.
Sir,

I have the honor to request you will do me the favor
to place before his Excellency the Governor General, the
accompanying Report of the Progress made in the Geo-
logical Survey of the Province, during the year 1850-51.

I have the honor to be,

Sir,
Your most obedient servant,
W. E. LOGAN,
Provincial Geelogist.

To the Hon. J. Leslie,
Provincial Secretary,
&c., &c., &c.
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JAMES, EARL OF ELGIN AND KINCARDINE, K. T,
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SGoserngr Seneral of British Porth FAmericn,

axp
CAPTAIN-GENERAL AND GOVERNOR-IN-CHIEF
=, ARD OTRR

THE PROVINCES OF CANADA, NOVA 8COTIA, NEW BRUNSWIOK, AND THE
ISLAND OF PRINCE EDWARD,

ANRD VICE-ADMIRAL OF THE SAME.

ANARAAAS

A~

MoxTrEAL, 20th August, 1851,
MayY 1T PLEASE YOoUr ExcELLENCY :

My absence from the Colony, under special leave from your
Excellency, for the purpose of enabling me to superintend the
arrangement of the collection of Economic Minerals, forwarded
from Canada to the Exhibition of the Industry of all Nations
in London, has prevented me:from reporting at the usual time
the progress made in the Geological Survey of the Province
during the year 1850-51.

In now reporting to your Excellency on t’he subject, I have
1o state, that the Provincial Act of 1845, making provision for
the Survey, having expired in March, 1850, the time which un-
avoidably elapsed before it could be renewed, considerably
curtailed the season available for field exploration. On the re-
newal of the Act, the attention of my assistant, Mr. Murray,
was devoted to an examination of the Peninsula lying between
Lakes Huron and Erie ; and I have the honor to transmit to your
Excellency his Report on the district. It is aceompanied by
the Report of Mr. Hunt, on the analyses of various rocks, mine
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rals and mineral waters, which have been the subject of his
examination in the Laboratory.

The favorable opportunity afforded by the Industrial Exhibi-
tion to spread a knowledge of the mineral resources of the Co-
lony, in so far as they are yet known, induced me to . consider
it a duty to aid in procuring as efficient a collection of mate-
rials 1o illustrate them as circumstances would permit,” and
nearly the whole of my own time was devoted to this end.
The localities which were visited in making the collection were
mainly such as have been geologically described in previous
Reports, and I have therefore little tostate o the subject of ex-
ploration.

A part of the materials thus brought together, with contribu-
tions from other sources, was displeyed at the preliminary Pro-
vincial Exhibition in Montreal in October last, and these with
many additions, procured later in the season up to the com-
mencement of winter, having been transmitted to London, now
constitute one class of the native objects occupying the Cana-
dian division of the Exhibition building, where they attract
considerable attention. Untilthe publication of the Jury Reports
of the Exhibition, in which will, no doubt, be found an impar-
tial review of the comparative merits of the collection, it would
be premature to place any statement of results before your
Excellency. These, therefore, will be reserved for some future
communication.

In the Report of Progress preceding this, mention is made
of a partial examination of the gold-bearing drift of the Chau-
diére. This examination was last season continued, and the
facts resulting from it constitute the only additional tepic to
which I have to invite your Excellency’s attention. The auri-
ferous distriet was found to spread over an area probably com-
prising between 3000 and 4000 square miles. It appears to ac-
cupy nearly the whole of that part of the Province which lies
on the south-east side of the prolongation of the Green Moun-
tains into Canada, and extends to the boundary between the
Colony and the United States. Two general lines of explora-
tion were followed, one of them up the Chaudiére and Riviére
du Loup from the seigniory of St. Mary to the Province Line,
and the other from Lake Etchemin to Sherbrooke on the St.
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Francis. The former, running transverse to the rock ranges,
measured about forty-five miles, and the latter with them about
ninety miles. The transverse line was more closely examined
than the other, and traces of the precious metal were met with at
moderate intervals throughout the whole distance. They were
not confined to the channels of the main streams merely, but
those of various tributaries furnished indications sometimes for.a
considerable distance up.

The lowest point in the valley of the Chaudiére, at
which the drift yielded traces of gold, was on a small
stream, falling in on the left side of the river, not far within
the south-eastern boundary of the seigniory of St. Mary. They
were found to occur on four tributaries, in the seigniory of St.
Joseph, for distances of one and two miles from their mouths.
One of these joins the main stream,.on the left bank, about a
quarter of a mile below the parish church, and the other three
are on the right. The lowest of them is about two miles below
the church, the next about the same distance above it, and the
fourth is the Riviére des Plantes, about half a mile fartherup and
near the south-eastern boundary of the seigniory. In Vau-
dreuil Beauce they were discovered on the Guillaume, much
farther up than previously stated, and on the Bras opposite to
it ; on this and some of its tributaries the metal was traced to
the centre of the township of Tring, a distance of about twelve
miles. Three other streams which yield it in Vaudreuil Beauce,
have heretofore been mentioned ; they are the Ruisseau Lessard,
Ruisseau du Moulin and the Touffe des Pins, on which it was
first discovered. In Aubert d’Isle it was found on the Famine
and traced to Harbottles Settlement, and beyond the seigniory
into Waterford, a distance altogether of about ten miles. Some
particles were obtained on the Ruisseau d’Ardoise, about a mile
above the Famine, and it was followed about three miles up
the brook commonly called Pozer’s Stream, in Aubert Gallion.
On the Riviére du Loup, in addition to its occurrence in a multi-
tude of spots, in fact almost continuously from its mouth
across Jersey and Marlow, it was found in nearly all its tribu-
tary brooks, such as the Ladyfair, the Grande Coude, the
Metgermet for four miles up, the Travellers Rest, the Por-
tage, Kempt's Stream, Oliver’s Stream for four miles up, and
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another stream between it and the boundary of the Province.
Above the Loup, on the Chaudiére, it occurred at succes-
sive intervals in twenty places in sixteen miles, as far as the
south-western boundary of Dorset Township.

The localities of its observed presence on the other line of ex-
ploration were on Lake Etchemin and along the Famine in Au-
bert d’Isle, and Pozer’s Stream in Aubert Gallion, towards
Tring, and again on the St. Francis, in Dudswell, in Westbury,
and near the joint corners of Westbury, Stoke, Eaton and Ascott,
as well as in this last township near Sherbrooke.

It is not supposed that the limits of the auriferous district have
been ascertained, but that it very probably extends much farther
to the north-east, and attains the valley of the river St.
John, while to the south-west it is known to reach Vermont,
and to be traceable at intervals through the United States, even,
it is said, as far as Mexico. In its breadth, however, it does
not appear to cross the range of mountains with which it runs
parallel, and no traces of it have been met with on their north-
western flank. The deposit in which the gold occurs is part
of an ancient drift, probably marine, and supposed to be of
higher antiquity than that which, from the extent to which it oc-
cupies the valley of the St. Lawrence and some of its tributa-
ries, Mr. Désor, who has recently bestowed much attention
on the detrital deposits of North America, is disposed to give
the name of Lawrencian. Inthis,alluded to in various Reports
as tertiary and post-tertiary, the remains of whales, seals, and
two species of fish, the capeling and the lump-sucker, and
many marine shells of those species still inhabiting the
Gulf of St. Lawrence, are found. = These shells on the Mountain
of Montreal attain a height of about 470 feet above tide level
in Lake St. Peter, which is the greatest altitude known to me ;
none of the remains have yet been found in the Canadian gold
drift, and as this appears in its lowest undisturbed parts to be
at a height of about 500 feet above the sea, it is probable what
is now exposed of it, had emerged from the ocean before the
Lawrencian drift was placed, while in lower levels it would be
covered up by it. .

In the localitiea in which the gold occurs, the coarser mate-
rials of the drift are made up in a large degree of the debris of
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rocks similar to the clay slates and interstratified grey sand-
stones, on which it rests, but these are accompanied by frag-
ments and pebbles of fine conglomerate, talcose slate, and ser-
pentine, which with magnetic, specular, chromiec, and titanife-
rous iron (none of them absent when the gold is present) are de-
rived from the mountain range, bounding it on the north-west ;
pebbles and fragments of white quartz are abundant, which may
be derived from veins of the mineral prevailing in the mountain
range or from others on the south-east of it. With these
materials there occasionally occur in the valley of the Chau-
diére and its tributaries, large boulders of limestone conglome-
rate, similar to the beds of St. Giles and 8t. Mary, and more rare-
ly boulders of gneiss identical in character with known kinds of
the rock on the north side of the St. Lawrence. Not only is
the gold absent from the drift on the north-west flank of the
mountain range, but so also are the chromic iron and the ser-
pentine, notwithstanding that the two have been traced in
association 135 miles, constituting a marked band accom-
panying the range from Potton to Cranbourne. On the north-
west flank, however, boulders of northern gneiss are frequent,
and a few of limestone have been met with even pretty high up
on the hills, showing by their fossils their derivation from the
Trenton limestone, the nearest exposures of which are on the
north side of the 8t. Lawrence. In fact, in respect to the drift
of the whole country, it may be said, that on southern forma-
tions are found resting the ruins of northern, but no northern
rocks are met with overlaid to any extent by debris, deriv-
able exclusively from southern. The auriferous drift shows no
exception to this, and there is little doubt that causes con-
nected with northern currents, when the rocks were beneath
the surface of an ocean, have placed the whole. Ever since
the surface, however, has risen from beneath this ocean, causes
similar to those now in operation in the district have been
working in a contrary course. The rivers of the district
emptying into the St. Lawrence, flow north. In so far, there-
fore, as their forces modify the distribution of the drift, the mate-
rials of which it is composed are carried in that direction.
This, no doubt, has some effect on the finet and lighter mate-
rials, and occasionally with the assistance of ice and great fresh-
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ets, on some of the coarser and heavier, but the streams wash-
ing away the former in larger proportions than the latter, con-
centrate these in the valleys and channels. The gold being
the heaviest substance is moved the least. It may occasion-
ally be pushed along the bottom when this is smooth, but it
seeks every hole and crevice in its course, and when it has once
obtained shelter there, it remains protected. Where the edges of
the slates come to the surface, the plates have all been
moved by superficial forces, and they therefore lie more or
less loosely on one another, and the fine particles of gold gradu-
ally work themselves down between them, reaching some-
times so deep as three feet.

Although it is probable the whole of the drift on the south-
east of the mountain range, both that-in high and that in low
places, may be auriferous, it appears certain that the metal will
be most concentrated in the valleys and the channels of streams,
and the larger the stream, the more frequently it has broken down
its banks, the oftener and more extensively it has changed its
course, the more important the auriferous deposit is likely to be,
and it is probably only in some such situations, if any where,
that it will be worked to advantage. From the eombination of
the materials associated with the gold in the drift, there appears
a strong probability that the metal is derived from quartz veins
situated in the mountain range, through the agency of some
southward-moving causes; and even if traces were found north
of this range in the channels of the main streams, such as the
Chaudiére and the St. Francis, the circumstance would not
militate against the supposition, as traces in such positions
may be expected from the fluviatile remodification of the drift;
but with the exception of one vein in talcose slate near Sher-
brooke, no auriferous quartz veins have yet been discovered,
and in this one there was merely a trace of the metal, so that
the facts of this gold district as yet offer no contradiction to.
Sir Roderick I.-Murchison’s theory, that the gold, when it was
originally placed in the veins, occupied only that part of them
which was towards the then existing exterior of the earth’s
crust, and that this part having been subsequently worn down
by various destructive causes, the productive portion of the
veins has been wholly or in a great degree removed, leaving
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only their more quartzose continuation behind in situ, while
the gold, the vein stone and the rock enclosing it have been car-
tied away to form the drift. In this way it is his opinion that
the drift will always be more productive than the veins; but
whether this is to be borne out by the facts of California and
Australia remains yet to be proved.

The object of this examination has not been so much to as-
certain quantity as distribution, but an effective experiment
being now in operation on the Riviére du Loup, under a letter
of license from the Government, one condition of the lease being
that a correct return shall be made of the quantity obtained, I am
in hopes by the end of the present season to have a few such facts
as will afford some criterion to determine whether there is rea-
sonable ground for supposing the deposit in that vicinity can be
worked advantageously.

I have the honor to be,
Your Excellency’s

Most obedient servant,

W. E. LOGAN,
Provincial Geologist.






REPORT

or
ALEX. MURRAY, E8Q, ASSISTANT PROVINCIAL GEOLOGIST,
ADDEESSED TO

W. E. LOGAN, ESQ, PROVINCIAL GEOLOGIST.

MonTrEAL, 16th December, 1850.

Sir,—Agreeably to the instructions received from you in the
beginning of August, after the renewal of the Act making pro-
vision for the Geological Survey of the Province, I proceeded
without delay to continue the examination of the western por-
tion of the Province, comprising the great Peninsula, bounded
by Lakes Huron, St. Clair and Erie, for the purpose of more
accurately determining the boundaries of the several forma-
tions, by which the country is underlaid, in their geographical
distribution in the interior, and ascertaining the economic ma-
terials the various deposits might yield.

Repairing to Hamilton, and proceeding thence to Dundas,
several days were occupied in making preparations for an ex-
ploration of the outcrop of the Niagara limestone group in
the direction of Owen Sound, up to which place the same rocks
had been followed from the opposite direction in the year
1848. In determining this as a base line for farther opera-
tions, little difficulty was experienced, a bold and sharp es-
carpment of the lower part of the formation running throughout
the whole distance, which may be about 120 miles; but the
higher rogks, which occupy the country west from the ridge
formed by the previous group, are by no means so easily traced,
being for the most partconcealed by a thick deposit of drift, and
only occasionally appearing 'in the channels of rivers and
brooks, or on the shores of lakes, and at great distances apart.
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For information regarding the route to be travelled through
the northern townships, offering the greatest facility for the ob-
servation of the Niaggra group, I am greatly indebted to the
Rev. Andrew Bell, who has devoted much attention to the
geological structure of this part of Canada, and to the col-
lecting of fossils to illustrate it ; and for a series of levels taken
on the Survey of the Owen Sound Road, and other levels as-
certained in the neighbourhood of Dundas, I take this opportu-
nity of acknowledging my obligation to Robert Wells, Esq.,
C. E. In an expedition down the Saaigeen, I was indebted to
Mr. Jackson of Durham, on the Owen Sound Road, Crown Land
‘Agent, for conducting me to the encampment of Mr. Brough’s
survey, at that time going on; and I bave to acknowledge
myself particularly obliged to Mr. Brough for kindly supply-
ing me with a guide and assistant, while examining the dis-
trict in which he was engaged.

As an agricultural country the whole of the Western Pe-
ninsula may be said to equal, if not surpass, in its capabilities
of soil and climate, any other part of the British North Ameri-
can Provinces, as the rapidity with which it has been settled,
the annual increase of its products and the growth of its nu-
merous towns and villages, abundantly testify ; and it may not
perhaps be deemed gut of place to remark here, that the ex-
ceeding fertility of portions still wild and unsettled, as shown
by the size and kinds of their spontaneous growth of timber in
the townships of Collingwood, Euphrasia, Artemisia, St.
Vincent, Sydenham and others, destines them to become with-
in a short time of great agricultural importance, a result which
will be greatly facilitated by means of the road newly opened,
connecting Toronto and Owen Sound.

Distribution of the rock formations.

" The rock formations of the Western Peninsula, in ascending
order, are as follows :—

Niagara group, including the Clinton rocks and the Grey band.
Gypsiferous strata and limestones.

Corniferous limestones. )

Hamilton shales.
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Niagara group.—A beantiful exhibition of this formation
is displayed on the Sydenham Road, on the seventeenth and
eighteenth lots of the first concession of Flamboro’ West, near
Dundas, where the following ascending section of the strata
was carefully measured, previous to setting out to trace the
boundary northward.

Section 1.
. ft. in.
1. Whitish and grey sandstone with ferruginous spots, being

part of the grey band... P .. 30
2. Thin arenaceous beds, whlch weather ye]lowxsh dxvuled

by blue or grey shales in thin partings........eccenvevnnnes 011
3. Compact calcareous sandstone in two beds, with a thin

pyritiferous parting ; small nodules of iron pyrites, fuc—

oids and other fossils, weatherout on exposed surfaces. 1 9
4. Bands of arenaceous dark grey or bluish limestone, some-

times slightly pink, and weathering to a pale red, with

partingsof dark grey or blue, and sometimes black or

buff colored argillaceous and arenaceous shales, con-

taining corals, shells, tentaculites and trilobites.......... 7 0
8. Bluish-grey argillaceous shales, with thin bands of im-

pure calcareous rock with fossils (corals, shells, tentacu-

lites, encrinites and trilobites,) and patches of greenish

shale, the lower bands granular and marked with small

. ETEET BPOMBucccecrectraans v teriivnsarernarnaccnnes .. 80
6. Buflcolored shales Wlth thm calcareous bands, w1th corals,
bivalve shells and tentaculites.......cceeeseeerscnnerivssnnces 12 0
——=32 8

This is up to the top of the quarryon the seventeenth lot,
and the following is in continuation from the last men-
tioned bed, where exposed on the travelled road on the
eighteenth lot:—
7. Concealed by debris......ccccceererinncevenmerrnnen s cvvsneoneanes T 4
8. Bluish-grey argillaceous and calcareou’ shale, with indu-
rated argillaceous bands.........coceerrearereinrecennicncen, 11 0
9. Green and grey argillaceous, calcareous, and arenaceous
shale, with hard arenaceous and calcareous bands to-
wards the top......... RO SRS (| I -
10. Thin hard red calcareous and arenaceous ba.nds vorens 10
11. Green argillaceous and arenaceous shale........ cereeraase . 20
12. Red marly shale....iiuueeiirienisnssnnesisenncsnnrnnnisiieene 4 0
13. Red calcamo-arenaceous rock, holding various fOSBllS,
mostly small corals and fucoids. This probably re-
presents the iron ore bed of Rochester......ccccovevreeeneee T 0
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15.

16.

17.

18.

19,

A4.

25.

26.

16

Red calcarec-arenaceons rock, of the same character as
before, becoming brownish-red at the top, with part-
ings of red marly shale holding numerous fossils, corals,
bivalve shells and tentaculites....c..esessnss

Red argillaceons shale with green stnpes and patohes
and three bands of red and green limestone...............

Pale green argillaceous shale, with three bandsof lime-
L2100 17 R N o S RN

Greenish calcareous, argillaceous and slightly aremaceous
shale, with thin divisions of a greener shale............

Pale green or bluish calcareous sandstone, with nodules
of iron pyrites, ferruginous stains and stripes, and ob-
scure fucoids, corals and shells. e....cccrverenreiiersennannes

Bands of calcareous sandstone with partings of green or
bluish argillaceous shale stained with iron, and holding
nodules of pyrites ; encrinites, corals and broken shells
prevail in great abundance at the top......cccceesurene. .

Green or bluish argillaceous shale....ccccccovrrereisscnennnanes

. Grey limestone with Pentamerus in abunda.nce and a few

other fossils ; joints and crevices are incrusted with
orange-red CalC=8Par....iverreraiencsncaressersnersennasennennee
Thin bedded blue limestone, with thin partings of bluish-
grey shale, beautifully arranged in very regular beds
from 16 to 18 inches thick ; the stone is used for build-
ing purposes............. vesosereaee cesvrrencerenane
A massive bed of blue limestone used for building pur-
poses, and known by masons and quarry-men as the
S0 feet BANA.......cvreereiarrieiirieneienirasnisrisieesncaneeens
Bluish-grey, sometimes nearly black, argillaceous, are-
naceous, and calcareous slaty rock, hard and solid in
the bed, but decomposing and crumbling when ex-
posed to the atmosphere.......ccecerersenssiersaressisennasas
Massive solid beds of bluish-grey limestone, with great
numbers of encrinites, the beds parted by very thin

layers of buff colored argillaceous shale...........ccc.... 19

Dark bluish-grey argillaceotis shale ; thisisa well ma.rked
band, traceable fora long distance...........................
Blue and grey limestone, with bands of ehert and dis-

1

. im

3

0

seminated chert NOdUleB... erereeessorassaresrsossrsiocercennss 20 0
. ", — ) N
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Resting on this cherty band in the channel of a small
brook, on the property of Mr. Logie, seventeenth lot

of the second concession of Flamboro’ West, the as-

cending section continues as follows :—

. Dark brownish colored beds of bituminous and slightly

silicious limestone, with obscure fossils, and small

crystals and specks of galena..........c.eevvurens correrenien 10
29. Dark grey bituminous limestone, in rough irregular beds. 5
30. Concealed by debris.....ccieurvnnenees crrvancrsasenans eeresananes 5
31. Thin regular beds of black bituminous limestone.......... 2
32. Black bituminous shale........cccrseervineneirecisancsiiieniennes 1
33. Dark brown and blackish, very bituminous rock of a cal-
careous character, in thin beds with rough irregular sur-
8CEB .t rereretrrrerieainensaressnaricrnnseateranaressnnrane . 2
34. Dark brown and blackxsh bnummous, calcareous rock as
before, with divisions of black shale, holding orystals
of galena with Leptena and other fossils.....c.ccceeeesee. 5
35. Black slaty shale, with Conularia..........ccuuceeuene. ceerenes 2
36. Dark grey and blackish, very bitaminous limestone, with
black shale at the top; fossils abeund, chiefly Stropho-
TRENG.coeerrareraneneasenns ceriesaenrasrnsenassaneassrnas PR
37. Compact dark brown and blackish bituminous limestone... 2
38. Black bitumninous shaly limestone....... eensesrrenesane ceresens 1
39. Concealed by debris.....cccsvsrsemrassarencccnnrncienrinnsiceneens 2
40. Black bituminous and partially silicious limestone beds
with obscure fossils.......c..oceeunercernnn. crrerrennens B
41. Black bituminous sllmlous hmestone as before ............. 3
42. Slaty limestone, splitting into thin regular and even
plates......... voorsenenanes sesenssenes 2
43. Slaty limestone as before thh hard bands of 6 mches
thick interstratified... ereeaseseenssersataereriernnasiseses 2
44. Dark brown and blackish bimminous and arenaceous
shale, with trilobite tails......ccccvencerieniirerniniieairneness 0
45. Brownish, bituminous hmestone beda wnh partmgs
and thin bands of dark brown bntnmmous shale......... 15

Total thiCkness. .. cereererrsessaeresmncsasssrcasnrarssonses

[~ - = ]

oo e

[~ -]

0
68 0

2

The top of the grey band at the commencement of this sec-
tion was found to be 204 feet above the level of the Desjardin
Canal; and at Spenser’s.Mills, on the fourteenth lot of the first
concession of the township, the bed measures about ten feet
in thickness, and is there seen to rest upon the red. marl of
the Medina group.
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A vertical section is likewise exhibited at the falls on Spencer
Creek, in the twelfth lot of the second concession of the town-
ship, where an eye-sketch of its members in descending order
was made as follows :— -
Section 11.

Bituminous limestonres and shales (45 to. 28 of Settion 1)...... 55 0
Cherty limestones, (27)........ eeraterreseassertetettarerrertarnane w15 0
Thick bedded blue and grey limestones, (26 and 25)...... aees W 0
Argillaceous and arenaceous shales, (24)... cee e 6 0
Massive limestones from the top of the ﬁve-feet band to the '
foot of the falls (28 aud 22.)... viesreereessseressavesersasss 12 0
13 ¢

The rocks of these sections frequently form two separate and
distinct terraces, the lower and more decidedly marked es-
carpment exposing more or less of the strata below the cherty
limestone bands, which cap the precipices at Flamboro’ West,
and on the opposite side of the valley of the Desjardin, near
Hamilton ; while the upper escarpment, composed of the bitu-
minous limestones and shales, rises more gradually in a suec-
cession of steps, términating at the summit in a vast extent of
table land.

The lower terrace was followed from Flamboro’ West, in an
easterly direction, throughFlamboro’ Eastinto Nelson, in which
townshipit takes a sweeping turn tothe north, and thence main-
taining a very straight course nearly due north, it passes through
the south-east corner of Nassagaweya, the centre of Esquesing,
the north-west corner of Chinguacousey, and reaches Caledon;
here it shews a deep sinus to the westward, on the Credit, and
sweeps round to the north-west comer of Albion, which it
intersects, curving thence through the south-west corner of
Ajala ; from this it runs westward to the Nottawa, in Mono, and
making a deep bay, occupied by the valley of the river, it again
turns north, -and ‘passing ‘up the middle of the towaship, on
the third conhcession, it ‘reaches Mulmer, makes another bay,
which ‘touches the town line of Meélancthon, and runs‘up to
Nottawasaga, crossing the town line on the Hurontario Road ;
runming a little to the west of north in this township, it veers to
the westward, and intersects the north-east eerner of ‘Osprey,
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proceeding thence across the south-west corner of Collingwood,
and reaching the Beaver River in Euphrasia. On this river it
makes a deep, narrow, southerly sinuns into Artemisia, and
returns morthward to St. Vincent, in which it holds a north-
westerly course, and forming a conspicuous promontory on the
town line between this and Sydenham, it turns westerly, and
strikes the ‘Owen Sound Road, about a mile and a quarter
from the lake shore, near the village of Sydenham.

The sandstone or grey band was seen at intervals all the way
from Flamboro’ West to the township of Mono, varying in thick-
ness from ten to twenty feet, but preserving a pretty uniform
litholagical character; and indications of its presence were
abserved in the township of Nottawasaga, while examining
that part in 1843. It has not, however, come under my obser-
vation in any of the townships west of Nottawasaga, nor is its
presence indicated by angular fragments as in that township.
This sandstone, wherever it has been observed, is a whitish or
pale grey, fine, granular rock, sometimes striped and spotted
with ferruginous stains ; it is always well adapted for building
purposes, and, in many instances, is g very beautiful and easily
worked material. It has long been exstensively quarried near
Hamilton and at Waterdown, in the township of Flamboro
East, and is equally capable of being worked nearly all the way
along its outcrop, Fto the township of Mono. In many places
it is likewise of excelleat guality for grindstones, for the manu-
facture of which it is used throughout the country in which it
is known, and its applications thus render it a rock of consider-
able economic importance .in its district.

The massive beds of encrinal limestone, which have been
shown in Section, L. (25) to pass below the cherty band (27) hold
the crest of the lower escarpment, north from Flamboro’ East, and
appear fo attain a gradual increase in thickness, advancing to
the northward. At Mr. McNaughton’s farm, on the seventh lot
of the seventh.concession of Nassagaweya, there is a vertical
precipice of limestone, Varying from eighty to a hundred feet in
height ; and near Mr. Strange’s mill, on the fourth lot of the fourth.
concession of Eramosa, a branch of the River Speed runs
between vertical and solid calcareous cliffs of sixty to eighty
feet, where divisional planes of stratification appear to be absent;
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the Credit in'‘Caledon is flanked by similar cliffs in many places,
fully a hundred feet in height, which, ascending the valley, meet
and form a crescent shaped precipice, over which the river is
precipitated in a cascade ; and in the valley of the Nottawa, in
Mono, the same character prevails ; similar cliffs were observed
in the townships of Mulmer and Nettawasaga, and are men-
tioned in the Report of 1843 ; and in the valley of the Beaver
River, in Euphrasia and Artemisia, the same limestone is at least
120 feet thick. These solid cliffs of limestone, however, pro-
bably contain all the strata between the pentamerus band and
the top of the encrinal limestone (21 to 25 of Sec. 1) of Flam-
boro’ West, and this band, holding abundance of its characteris-
tic fossil, was observed at the foot of the cliff, on the thirteenth
lot of the first concession north of what is called the Centre Road
in the township of Sydenham, and traced for a considerable
distance, while angular fragments, holding the fossil, were seen
in several other places in nearly the same position as regards
the escarpment.

Huge caverns are of frequent occurrence at the base of this
limestone, among the most extensive of which that were visited,
was one on the twelfth lot of the second concession; east of the
Hurontario Road, in Mono, on a branch of the Nottawasaga
River, and another near Mr. Strange’s mill, already mentioned as
in the fourth lot of the fourth concession of Eramosa, on 2
branch of the Speed. The latter cavern extends under the cliff
forbetween thirty and forty yards, and is about the same in width
at the mouth ; the roof, which is about five or six feet high at the
entrance, slopes towards the floor inwards, and at the termina-
tion of the distance specified, the space between is insufficient

to permit a man’s body to pass, so that the extent of the cavern

beyond is unknown ; the roof and floor are studded with small
stalactitic incrustations. :

The shales and thin bedded limestones (18 to 2 of Sec. 1,)
which intervene between these limestones and the grey band,
are generally concealed from view by a talus of debris, while
the sandstone crops out from below, and forms a low terrace
of its own.

The encrinal limestones are every where qualified to make
a durable and handsome building stone, and in some parts, when
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sufficiently removed from atmospheric influences, might be
used as a marble for common ornamental purposes. Most of
its beds are likewise of good quality for burning into lime.

The cherty strata which rest on the encrinal limestone in the
Section (27) were not seen in contact with them to the north
of Flamboro’, any where along the outcrop of the latter, but
they occur in this relation, where the strata are exposed on the
banks of the north-east branch of the Speed, near Strange’s mills
in Eramosa. The chert in this place is much less abundant in
quantity, however, than in the cliff of Flamboro’ West, and the
escarpment near Hamilton.

The bituminous limestones and shales which constitute the
upper terrace, occupy a breadth of country, varying from
eighteen to twenty or twenty-two miles. The upper beds were
seen in the channel of the River Speed, at the bridge on the
Brock Road, and other places in the immediate neighbourhood
of the town of Guelph, and sections of the group were observ-
ed at several places between Guelph and Strange’s mills, in
Eramosa. The valley of the Eramosa branch of the Speed, below
the town line of Puslinch, is bounded on either side by vertical
cliffs of this part of the formation ; they are from twenty to thirty
feet high, and expose the following ascending section:—
Strongly bituminous black limestone without observed fossils, fl.t2 u‘;
Brown, very bituminous limestone,... cvescserinsneisaionienee 1 0
Pale brown, very bituminous limestone to the top of the escarp-

TRENL, eevevuenrorsorennsssenaarassonsninns cecsrssesennteicsirenss 1 0

"2 0
Near McFarlane’s tavern, in the second lot of the third conces-

sion of Guelph, on the Eramosa Road, there is another section,
which is as follows in ascending order :—

ft. in.

Very dark brown, strongly bituminous limestone, in beds of about
one foot each,.ccoceveriinnnnirnennas ereneearsarenientnassnses ravennnn 4 0

Dark brown bituminous]imestone, brittle, hard and compact, in
several beds,... ceerenee 20
Dark brown bnnxmnous and slightly granular lxmestone, ......... 2 6
Brown, very bituminous granular limestone,......cocrveererssseereees. 4 0

Pale buﬁ' or whitish colored, sllghtly bltumlnous hmestune vnth
COTAlS e urereeninrtanerrieinnntentanisciesinenneenenerisesssessecsnensanes 3 O



A short distance from the place where this last section was
measured, there occurred about six feet of black shale and
thin bedded limestone, whieh probably pass below.

- The upper beds of the bituminous part of the formation were
struck on the Grand River, near the town line, between Garra-
fraxa and Nichol, and portions of the same rocks are exposed
in the bed of that river, from that point to the highest part of
it that was reached, whieh, according to the measurement made,
was to the eighth concession of Luther, near the town line
between it and Amaranth. These rocks are no where se bitn-
minous on the Grand River as they are farther to the south,
nor are the black shales observed on that river at all. The fol-
lowing ascending section was measared in a cliff on the #
teenth lot, between the eleventh and twelfth concessions of
Garrafraxa, on the river bank -

Compaot buff eolored limestone composing the bed of the river, © 0
Drab-grey limestone, with fretted collular surfaces, and eavities

showing obscure impressions of shells,...c...cccccemserrannn. vie. 0 2
" Drab-grey limestone, stained and striped with oxide of iron,...... 0 $
Drab-grey limestone, slightly arenaceous,.....oeriseress erneerassasie 0 3
Conieealedye...iuureriimssinnniiieinenanmentersererarsrnsneerssssernne . 3 6
Pale grey, hard, compast, ahghﬂy bituminous limestone, with
cavities supposed to have held fossils,....coursereerinrearaanse 30
Very hard, whitish-gtey limestone, slightly silicious, with obscure

organicremaimns,.......... veereeee 4
Drab and grey hmestone, afewthm beds at the bottom, .. 28
Grey limestone, with obscure organic remains,... . 1
Bluish-grey, hard, compact limestone, with’ cavmes and crystals

of cale-spar,........... cervesiena 20
Bluish-grey, hard compacf hmestone, in megular, rough surfaced

beds to the top of the cliffy...ccuieveiiiciiunnenninniiecnisiernns 4 0

2 2

The upper part of the bituminous limestone crosses the
Owen Sound Road, about six or seven miles from the village
of Sydenham.

With the exception of building stone and limestone for the
kiln, there is little of economie importarnce associated with this
part of the formation, but good material for either of those pur-
poses ean be found in abundance, and stone from its beds is
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used for sueh, wherever exposures of the rock approach
a settled part.

Rumours are current through the country of the exlstence of
lead ores, which, from the position usually indicated, would
appear to belong to these rocks; but as there is in no instance,
that has come under my observation, any evidence of the exis-
tence of mineral veins, or of disturbances in the strata to lead to
the expectation of them, the probability is greatly against the
discovery of the mineral in such quantity as to justify mining
operations. That isolated crystals of galena are not unfrequently
found in the rock, sometimes in considerable abundance,
and that fossil shells are occasionally replaced by that mineral,
is beyond doubt ; mention was made of such instances in
the Report of 1843, but it dees not on that account by any
means follow, that the quantity in any one place is sufficient to
render its extraction profitable. While at Guelph, I was in-
formed that lead had been found in large quantity at Mr.
Strange’s mill in Eramosa; upon enquiry of Mr. Strange him-
self, however, the report proved to be a gross exaggeration,
founded upon the fact, that while quarrying out some rock for the
eonstruction of his mill buildings, he had struck a bed of lime-
stone, about g8ix or seven inches in thickness, in which there
was an aggregation of crystals of galena, forming a sinuous
string of fifteen or twenty feet in length, branching inta a few
similar smaller strings. This portion of the bed in question had
been totally removed previous to the time of my visit, but the
face of the bed below was distinctly exposed, without any
appearance of a mineral vein of any kind, but still containing
isolated crystals of galena; from all of which it may be infer-
red, that the aggregation o? crystals was confined to one small
bed, and the whole amount of lead, on removal, appears to
have been insignificantly small. At this place, however, the
rocks were observed to undulate slightly, showing a dip at one
spot of rather over ten degrees to the south-west, and of about
the same amount to the north-west and north at others, but the
movements which have occasioned this variation from the usual
nearly horizontal position, have probably been too slight to
occasion any great amount of disloeation.

Gypsiferous group.—Succeeding the previously mentioned
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deposits, are a set of limestones, which, in a former Report,
were.classed with the Niagara rocks, but have since beent found
by Mr. Hall, of New York, to contain certain fossils peculiar
tothe Onondaga salt group, and probably ought, in consequence,
10 be associated with the gypsiferous formation, of which they
form the base. An undoubted difference exists in mineral
as well as fossil character, between them and the beds upon
which they repose ; they are usually of a pale yellowish or
buff color, free from any bituminous substances, and some
of the beds are granular. These limestones are extensively
developed on the banks of the Grand River from about a mile
above Middleton Bridge, which crosses on the twenty-first or
twenty-second lot of the sixth coneession of Dumfries, where
they dip at a gentle angle about south-west, up to the junc-
tion of the Speed, above Preston, and .they continue exposed
up the Speed for a short distance. They again come out at
Guelph, where they are displayed on the banks of the Speed,
near the divisional line beiween the fourth and fifth conces-
sions, and at several places in the immediate vieinity of the
town. The same rocks appear next on the Grand River, about
two miles below the junction of the Irvine, and continue ex-
posed in bold vertical cliffs on each side of the river, nearly up
to the town line between Garrafraxa and Nichol, where they
come in contact with the lower formation. They are likewise
exhibited on the banks of the Rocky Saugeen, on the twelfth
lot of the third concession of Bentick, and up the stream as far
as about one mile east of the Owen Sound Road. Finally,
an outcrop was observed on the Owen Sound Road, on or
about the fourth lot of the first concession of Sullivan. From
the latter point they probably run %o a north-west direction to
the Riviére au Sable (north) and Chief’s Point on Lake Huron,
but that portion of their course has not yet been examined.
The remarkable bivalve shell so charaeteristic of these beds,
to which my attention was drawn by the Rev. Mr. Bell, who
had collected many specimens of it previous to my first visit to
Galt, and to which Hall has since given the name of Megala-
mus Canadensis, was observed at all the places above enumer-
ated, in some instances in immense numbers, and in a tolerable
state of preservation, while in others it was scarce and obscure-
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ly recognizable, but in almost all instances it exhibited only
inside casts. This shell appearsto belong exclusively to the
upper portion of the limestones, none having been observed in
any of the lower beds. It was seen in greatest abundance at
Galt and at Elora, on the Grand River, associated with numer-
ous other organic remains, chiefly corals and spiral univalves;
two among the latter are considered recognizable, as Lozxo-
nema Boydii and Euomphalus sulcatus, figured by Hall as
characteristic fossils of the Onondaga salt group; both of them
are met with in all the beds of this part of the formation in
Canada, and are very numerous in most. From the obscure
condition in which the Megalamus Canadensis frequently
occurs, it is not improbable that while examining the coast of
Lake Huron, between Cape Hurd and the Riviére au Sable
(north,) this fossil may have been overlooked, and the resem-
blance in mineral character between the rocks now known
to contain it, and the limestones that exist on that part of the
coast, rather favors the supposition, that farther examination
may determine some points to belong to this group; in the
meantime, however, farther evidence is requisite before a de-
cided opinion can be given.

On the banks of the Irvine and Grand River, near their
junction below Elora, perpendicular cliffs of these limestones
occur, varying in height from seventy-five to eighty or eighty-
two feet in the following ascending order:

Pale grey or drab colored massive beds of limestone, with fossils, ft. in.
among which are namerous univalves resembling Loxonema

Boydii and Euomphalus sulcatus,... o . b6 0
Buff colored coral limestone, with a stratum of alylt three feet,

near the middle filled with Megalamus Canadensis,.. .. 14 O
Thin beds of compact drab colored limestone, with small cavities

and cracks lined with cale-spar,....cccccciivciiiccniiiiienicinnes. 12 0

82 0

In the former Report, the shales and limestones with which
the workable gypsum is found associated, were described as
occurring on the banks of the Grand River, nearly all the way
from Dunnville, in the township of Moulton, to some distance
above Paris, in the township of Dumfries. They cross the
River below Middleton Bridge, and then disappear below a vast



thickness of drift, composed of clay, gravel and sand, andthey
bave nowhere been seen in place in any of the townships
passed through northward, between that place and the Saugeen
River, in the townships of Brant and Carrick.

"Fhe following ascending section was measured on the banks
of the Saugeen, on the thirtieth lot of the first concession,
~ soush of the Durkam Road in the township of Brant :—

ft. in.

Thin-bedded, greenish ¢olored limestone, slightly bituminons,... 2 8

Concealed, but holding a large accumaulation of debris, chiefly -

fragments of red and green shale, and drab colored limestone,

some of which was supposed to be water-lime,..cuuerecrienss 25 0
Green shale with small quantities of red shale intermixed, hold-
ing oue strong band of drab colored limestone about one footin

thiCKREBE, . ..t ieerrcearrenssestortessnerattntsesnnsenstsannssassossssnases % 0
Drab eclored limestone and shale, alternating in thin, close hands,
same of the Jimestone holding small lenticular orystals of

@AC-BPAT, ierieeerirerstaniesanianissonaresmneresssnsencenspensosaness 25 0

——

T 0

At the summit of the bank was found a small slab of dark
buff colored arenaceous limestone, shawing numerous casts of
a small bivalve shell, resembling casts found at the top of
the formation near Haldimand, and suggesting a comparison
with Cytherina alta of Conrad.

In the bed of the Saugeen, on the second lot of the seventh
concession of Mr. Brough’s recent survey of Brant, near the
commencement of a great bend, called by the surveyors the
Ox Bow, there are beds of pale drab colored bituminous lime-
stone, holding smalb lenticular cavities, frequently before re-
marked as common in the limestone rocks of the gypsiferous
formation. These are overlaid by a bed of black bituminous
shale, which is surmounted by buff colored very bituminous
limestone, varying in the thickness of the beds from three
inches to nearly two feet. Small lenticnlar crystals of calc-
spar oocur in these beds, and the cracks and divisional planes
are marked by a thin coating of black bituminous matter.

No gypsum was observed in the localities of any of the above
sections, nor were there rumours of its having been found ia
any part of the country along the line of strike between the
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Grand River, near Paris, and Lake Huron ; nevertheless the
character of the country, in many parts, is such as’'may be sup-
posed to indicate its presence. Sharp conical hills and mounds,
and large circular sinks or depressions, such as have been des-
eribed in a former Report, as of frequent occurrence in the gyp-
siferous country, were observed between Bridgeport and Ber-
lin, in the township of Waterloo, and in several parts along the
course of the Saugeen ; and it is extremely probable that as im-
provement advanees, and the hills are cat into where roads
happen to imtersect them, this useful mineral will eveatually
be found in many places.

Mozt of the beds of fosailiferous limestone, at the base of
this formation, are well adapted for building and lime-burning,
andare largely quarried for both purposes at Galt, Guelph; Elora
and Fergus. At Guelph one strong band, of three feet or up-
wards in thiekness, being of a finer grainand less fossiliferous
than the others, may be wrought into-an exceedingly handsome
material for facing buildings, and is capable of being dressed
to a very smooth sarface.

Beds of hydraulic lime are occasionally found associated with
the shales and limestones of the upper part of the group ; such
beds were found at Point Douglas, on Lake Huron, in the pre-
vious year, and they are well known on the Grand River below
Paris. Rock of apparently similar quality was observed
among the shales of the Saugeen ; but unfortunately the speci-
mens eollected at the latter place, which were to have been
forwarded through the kindness of Mr. Jackson, have not
arrived, and no opportunity of testing their quality, therefore,
has yet offered. A bed of excellent water-lime, belonging to
the formation, was found on the fourteenth lot of the second
concession of Brantford, the property of Lieut. Col. Burrows, on
the left bank of the Grand River, a sample of which was tested
by Mr. Hunt ; being burnt and pulverised, it set under water in
the course of five minutes.

Corniferous limestone—Limestone holding fossils character-
istic of the comiferous formation, was observed in two places
near the Saugeen, both within a short distance of the town-line
dividing Brant from Greenock. Ome of the localities was on
the sixth lot of the first concession, south of the Durham Road
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in Brant, the property of Mr. Johnson, where a well having
been sunk by the proprietor, through eight or ten feet of soil
and drift, a buff colored bituminous limestone was met with,
highly charged with fossils, among which Atrypa affinis and
other bivalve shells, several univalves, a trilobite and various
corals occurred. The other locality was on the second lot on
the line between the sixth and seventh concessions of the same
township, in the bed of a small brook, which flows down the
high bank of the Saugeen near the Ox Bow. Drab colored, thin
bedded limestones were here met with, without fossils, and in
mineral character resembling the upper portion of the Gypsi-
ferous group, and they were overlaid by grey calcareous rocks,
holding chert, and containing obscure fossils, chiefly corals.

A section of about twelve feet of the Corniferous limestone
formation is displayed on the banks of the north branch of the
Thames, at the village of St. Mary, between the seven-
teenth and eighteenth concessions of Blanchard. The rock is
exposed for about a mile and a-half above, and about the same
distance below the bridge, which crosses the river at St.
Mary ; its color is brownish-grey, occasionally weathering to
a green tinge; it is very bituminous, and holds numerous
fossils, principally a small species of Leptena, a shell resem-
bling Atrypa concenirica, figured by Hall, and encrinites in
smaller numbers. . *

Portions of the same formation have already been represent-
ed.as occurring on the south branch of the Thames, near
Woodstock, in the county of Oxford; but south from that
place no exposures of any kind of rock have been met with or
heard of in place, at any point nearer than Port Dover, on Lake
Erie. From Port Dover the exposures occur at intervals along
the coast, easterly to the termination of the lake at Fort Erie,
and are usually very fossiliferous; among numerous other
forms Pterinea? cardiformis, Strophomena undulata and Hippa-
rionyx (Atrypa) consimilaris of Hall, are considered recognis-
able.

The rock exposures in the western part of the Peninsula are
remarkably few, and only one of any importance, belonging to
the formation, came under my notice during the time I was
engaged in examining that part of the country. This was on
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the Sydenham River, on the twenty-eighth lot of the fourth con-
cession of Zone, according to the old survey, but in the
Township -of Euphemia by the new, at Smith’s mills,
where there are about four beds exhibited in the chaunel of
the river, each from sixteen to eighteen inches in thickness;
the rock here is a blue limestone, very fossiliferous, the pre-
vailing species being a Spirifer, of which some portions of the
rock appear to be almost entirely composed. The dip of the
beds here is nearly north-west at a very small rate of inclination,
probably about forty or forty-five feet in a mile, and they pass
below the black shales of the Hamilton group, which erop out
on the next southerly reach of the Sydenham, above the Zone
Mills. :

Limestone, I was informed by Mr. Parr, appears likewise
on the twelfth lot of the first concession, east of the communi-
cation road near Blenheim, in the township of Harwich, and
on the twentieth or twenty-first lot of the eighth concession of
Raleigh, but the information was not obtained, unfortunately,
until I had passed through that part of the country.

Hamilton shales.—A portion of this formation was observed
in the bed of the River Sydenham, at the Zofte Mills, on the
town-line between Zone and Dawn, and at intervals on the
same stream for between four and five miles above that point,
In a reach running nearly on the town-line for about that dis-
tance. The rock in this locality is a black, very bituminous,
brittle shale, holding numerous nodules and crystals of ifon
pyrites, but no species of organic remains could be dis-
covered init. Iwas informed, however, that a form (which,
judging from the description given, was probably a trilobite)
was occasionally found, while the rock was being quarried for
the purpose of underpinning some of the buildings then in the
course of their construction.

The formation was not seen in place in any other part visit-
ed during the season: reither did I hear of any other locality
in which it is known, but the bituminous springs, which prob-
ably owe their origin to it, and are known to exist on the line
of strike, in the townships of Enniskillen, Zone and Mosa,
may be fairly supposed as indications of its presence beneath,
in which case it would appear probable that a belt of the for-
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mation stretches across the point of the Peninsula and extends
from Kettle Point and the Riviére au Sable (south) to the
Rondeau, and may pessibly skirt the coast of Lake Erie for
some distance down.

The rock found at Zone Mills has oecasionally been applied
in a rade manner for building the foundations of wooden houses,
but the nature of the material is by no means sach as to render
it generally useful for such a purpose, as on exposure to the at-
maosphere, it soon-decomposes and crumbles to pieces.

Drift.—It has already been remarked in the Report of 1843,
that a great deposit of loose detrital material, consigting of
clay, sand, gravel and boulders, deeply conceals the older
strata in a great many parts of Western Canada; and this re-
mark is peculiarly applicable to the Peninsula hetween the
Niagara Ridge and the St. Clair River. The lower portion of
the more recent deposits as exhibited on the shore of Lake
Erie, where the cliffs are in many parts over 150 feet high, is a
blue calcareous clay, frequently holding pebbles and small
boulders of limestone, and small rounded fragments of granite
or gneissoid rock. Clay of an ash-grey color when dried, but
presenting a light brownish color in the bed, succeeds the blue
clay, and this again is overlaid by pale buff and .occasionally
yellowish tinged clay. Back from the lake these clays are
capped-with a stratum of sand, and the more elevated parts pre.
sent beds of calcareous gravel.

No'organic remains of either marine or fresh-water origin
have hitherto been observed among the superficial deposits of
the Western Peninsula, with the exception of the shells which
constitute the fresh-water shell maxls, and the impressions of
leaves and moss which are frequently preserved in the tufaceous
deposits around caleareous springs, and on the banks of ri-
vulets, both of which are evidently of very recent origin. The
matrls are only found immediately below the vegetable mould,
and contain only shells eommon to almost all the lakes -and
rivers of the country at the present day; and in the accump-
lations of calcareous tufa the impressions are only of such plants
as now grow in the immediate vicinity of the springs and
brooks, to which the. deposits owe their.origin.

The materials of economic importance, connected with the
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superficial deposits, are brick clays, bog iron ore, shell marl, cal-
careous tufa and peat.

All the clays are more or less calcareons, but some portions
of the deposit are nevertheless admirably adapted for the manu-
facture of bricks, and are used for that purpose over a great
part of the northern country. In the neighbourhood of London,
white bricks of excellent quality are extensively manufactured,
among the best samples of which are those made at the brick
yard of Mr. Griffiths on the thirty-fifth lot of the first concession
of Westminster, near the Commissioners Road. The clay
used by Mr. Griffiths, is taken from a bed about twelve
or fourteen feet thick, in which it is invariably found that
the lower portion makes a compact solid white brick, some-
times assuming a pale green tinge, while the middle part
yields a white brick without any shade of green, and the
upper stratum burns into a bright red brick. The first
of these wvarieties .of bricks is usmally esteemed the most
durable and the handsomest, and ‘it is said to be capable
of withstanding a very strong heat, as an instance of which
the bricks bave been wused at Mr. Labatt’s brewery, in
London, .in the construction of furnace hearths with perfect
success, one hearth ‘having*stood for upwards -of four years
without repair.

Bog iron ore is found in many parts of the country in greater
or less abundance along the edges of marshes or on the marshy
banks of streams. It usually occurs in rongh irregular detach-
od masses, and of all sizes under one foot diameter, generally
deposited on clay, and concealed by vegetable mould and marsh
grasses. At one -time ‘this ore was extensively used at the
foundry of Normandale, on the shore of Lake Erie, by Mr,
YanNorman, who informed me that it had beenfound in several
plaees in the townships of Charlotteville, Middleton -and Wind-
bam. Mr. VanNorman had found and used the ore .in four
different localities in Charlotteville, namely :—the fourth lot
of the third coneession, and the sixth, thirteenth and fourteenth
lots of the sixth concession. In Middleton it is known on the

_ seventeenth lot of the first.concession, north of the Talbet Road,
and in the third concession south of the same road on Venison
‘Creek. !In Windham the-ore has been found on the twelfth lot
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of the fourteenth concession. At Thamesville on the Long-
woods Road, behind London and Chatham, indications of the
ore were observed on the banks of a small stream called the
Mill Creek, which falls into the Thames on the thirteenth lot
of concession B., of Campden ; the ore occurred at intervals
for about a mile above its exit, and it seems probable that it is
in sufficient abundance in the locality to be worth working.

Fresh-waler shell marls were observed at several places in
the new townships of Bentick and Brant. One bed extend-
ing over between two and three acres, with a thickness
varying from three inches to one foot, occurs on the property
of Mr. Jackson, on the nineteenth lot of the first concession,
west of the Owen Sound Road, within a mile of the village
of Durham. Another bed occurs on the fifty-ninth lot of the
first concession south in Bentick, on the Durham Road, the
extent of which was not exactly ascertained, but it shewsa
thickness in several places on the side of the road of not less
than two feet. A third bed was seen on the seventieth or
seventy-firat lot of the first concession south of the Durham
Road in Brant; this bed is exhibited in the banks and on the
bottom of a small tributary of the Saugeen, near its junction with
that river, and is in some parts fully three feet in thickness.
Indications of the presence of the same substance were observed
likewise near the junction of the Rocky Saugeen and the main
stream, and it is probable that it will be found to exist in many
other parts of the region, where its value as manure will
doubtless be sufficiently appreciated as the settlement advances
in improvement.

These marls, which are almost entirely composed of an ag-
gregate of comminuted fresh-water shells, are usually conceal-
ed by a rich black vegetable mould or peat. The ground is
usually swampy and sometimes assumes somewhat the char-
acter of prairie land. I was informed of some instances in
which the peat is sufficiently thick and free from earthy mat-
ter to be available as a fuel, but none of these came within
my observation.

In respect to the tufa, none of the deposits that came within
my notice, were of sufficient importance to be deemed of eco-
nomic value, but indications of it were met with on the banks




33

of many springs and streams, and in consequence of the cal-
careous nature of the soil and the subjacent rocks in so great an
extent of the Western Peninsula, large deposits of it may be
lobked for. The material is applicable as a mineral manure,
and may be resorted to for lime for mortar.

Springs of petroleum, commonly known in the country by
the designation of o¢l springs, rise in the River Thames, near
its right bank, on the twenty-eighth and twenty-ninth lots of the
first range of Mosa, where the bituminous oil is frequently
collected on cloths from off the surface of the water, and is
very generally used in the neighbourhood as a remedy for cuts
and cutaneous diseases in horses. Similar springs are known
to exist in the township of Enniskillen, and a deposit of mine-
ral pitch or mineral caoutchouc is said to extend over several
acres on the seventeenth lot of the second concession of the
township. A specimen of the latter was submitted to Mr.
Hunt for analysis, and is described in his Report for 1849-50.

I have the honor to be,
Sir,
Your most obedient servant,
A. MURRAY.
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Siry—Having been occupied with you during the principal
part of the summer of 1850, I proceeded in the month of Sep-
tember to make some examinations on the north shore of the
St. Lawrence below .Quebec, and after my return thence,
commenced my winter duties in the Laboratory, a Report of the
results of which, I beg leave to present to you.

The older crystalline rocks of the northern shores of the St.
Lawrence and of the Ottawa, afford a number of interesting
mineral species, many of which have been made known to
collectors through the researches of Drs. A. F. Holmes, of Mon-
treal and Wilson, of Perth, Some of these minerals were sent
by them to Dr. Thompson, of Glasgow, who, from his examina-
tions, inferred the existence of several new species, which were
accordingly described by him as such. Owing, however, to
an unfortunate want.of precision in his mineralogical deserip-
tions, their identification has been difficult, and mineralogists
have been unwilling to concede to them a rank among esta-
blished species ; and the more, as the chemical composition as-
signed to several of them, seemed but little accordant with their
general physical characters. Having, through the kindness of
the two gentlemen first named, been put in possession of well
authenticated specimens of the minerals in question, I have
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submitted them to careful examination and have obtained
the results subjoined.

Felspar.—Among the species of this- genus, which is very .
common among the granttic and gneissoid portions of the form-
ation referred to, I shall first notice that one which has been
described by Dr. Thompson under the name of Perthite. It is
found in the township of Burgess, and, mixed with quartz,
forms a pegmatite rock, in which large cleavable masses of the
felspar are occasionally met with. Its cleavage form is appar-
ently monoclinic, and its hardness is 6 upon the scale of
Mohs ;—specific gravity from 2:576 to 2579, of a darker colored
fragment 2-583 ; lustre vitreous inclining to pearly; color light
flesh-red alternating with reddish or pinchbeck-brown, the two
«colors forming bands from half a line to a line in width, coin-
ccident with one of the planes T, often however, interrupted and
mingling one with another. The darker bands exhibit on the
cleavage surface T, when viewed perpendicularly, a golden
reflexionlike the variety known asaventurine felspar, and polish-
ed specimensof the mineral in the possession of Dr. Wilson show
that it is available for ornamental purposes. The colors of this
felspar become much darker - by exposure to the action of the
weather. The analytical results which follow were obtained
from freshly broken light colored fragments, and the mineral
reduced to a fine powder by eleutriation, was dried in one
analysis at 300° F., and in another at the ordinary temper-
ature over a vessel of sulphuric acid. The earthy constituents
were determined in the ordinary manner by fusion with car-
bonate of soda, and the alkalies by decomposing separate por-
tions of the mineral with the aid of fluor-spar and sulphuric
acid. Oge hundred parts of it gave :—

I

II.

STHTT: W oeens 66°4d...ccuriirininrernnanns 66-50
Alamina....ccveeneeeenneses 18:35

Peroxyd of iron....mn 100 § s 19-25
| 51, .- PO f SRR 56
Magnesia..cccovreeinniee Weiiiiiiviiiocinieneen. AU
Potash evceveriiiiennnnanns 637iiiiiinicnciinvenneee 618
8048 veeremririnirnnsmennans 856eeviiiiiiiiiirreniennens 5-56
Water,(lossonignition).  *40....c.ue..vivereenense 44
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It is evident from these analyses, that the composition of this

felspar is precisely that of orthoclase, to which species it had
already been provisionally referred by Shepard, Dana and
myself, (see my Report for 1847-48, p. 135.) The proportion
of soda is larger than is generally met with in this species, but
there are instances of orthoclase in which the greater portion
of the alkali is soda. As it is, the quantity of potash present,
and the extensive deposit of this felspar, are such as to make
it worthy of attention as an economical source of this alkali,
which in proportion as wood becomes scarce, is increasing in
value, so much as to render its extraction from its mineral com-
binations a source of profit.
. The segond species to be noticed is that described by Dr Thomp-
son under the name of peristerile, in allusion to the beautiful play
of colors analogous to that of Labradorite, which it exhibits.
The specimens from Bathurst furnished me by Dr. Wilson, as
duplicates of those sent to Dr. Thompson, are composed of a
mixture of quartz grains, readily distinguishable by their lustre,
greater hardness and want of cleavage, disseminated through a
felspar, which still so far predominates as to give distinct cleav-
ages to the mass; such, from his analysis, also would appear
to be the substance examined by Dr. Thompson. Specimens
furnished me from the same locality exhibited the mineral in
fine cleavable masses, free from quartz, and occasionally in
consequence of an admixture of it, passing into the variety just
described.

The crystalline form of the mineral shows it to belong to the
triclinic system; the faces of cleavage give apparently the
angles of albite, but do not admit of accurate measurement.
The cleavage parallel with P and M is perfect, but less distinet
with T. The surface P shows a fine play of colors like Labra-
dorite, in which a delicate cerulean blue predominates, occa-
sionally passing into light green and yellow ; the face M is
often marked with striae parallel to P. The same play of
colors and striation on alternate surfaces are distinguishable in
the quartzose masses. The hardness of the mineral is 6: and
its specific gravity 2:625-2:627 ; lustre, vitreous inclining to
pearly on P ; color white, passing into pearl-gray, and reddish-
white or flesh-red in the quartzose specimens ; translucent, frac~
ture uneven. Before the blow-pipe it fuses with difficulty,
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and colors the flame strongly yellow ; the analysis of a pure
specimen gave :—

L I1.

Silica...ovueniieiirierenenns 6680....c..0eiisinerensne. 6728
Alumina........ 21-80
Potash ....ccoveeeiresinenes 0-58
Soda..cviiiinemnceirenienas 700 .
Lime corveercenniiniienienes 252uiiivinniiesiciensennes 2:03
Magnesia ..ccesnseensenees 20
Peroxyd of Iron........... 30
Loss on igaitiona......... *60...cccuriunnnrniiinan. 66

99-80

The results of this analysis, conjoined with its physigal cha-
racters, show this mineral to be albite. The purity of the
silica obtained was verified by subséquent examination, and
it may be remarked, that in the first analysis the small portion
of silica, which is always precipitated with the alomina, was
not separated. Thompson, in his analysis of the peristerite,
gives a much larger proportion of silica, but as has been be-
fore observed, the specimens examined by him were the
quartzose mechanical aggregate.

Shepard and Dana have referred the mineral to orthoclase,
and Dana, in the last edition of his Mineralogy, by a mistake
says, that I have confirmed the opinion, whereas I had only in
the Report for 184748, alluded to the oblique rhombojdal form
of its cleavage, conjoined with its beautiful opalescence,
(resembling the Fredericksvim opalescent felspar, which
has erroneously been referred to that species,) as leading to the
supposition that it was Labradorite.

Another felspathic mineral, which was found asa boulder
near Bytown, was described by Dr. Thompson as a new species
under the riame of Byfownite ; it has been ygferred by other
authors to a variety of species ; Shepard includes it under pyrox-
ene, and Dana at first clagsed it with seapolite, but in hig last
edition is inelined, from Thompson’s analysis, to refer it to Bar-
sowite, & species proposed by G. Rose. The specimen which
Dr. Holmes kindly placed in my hands, had been pronounced
by Dr. Thompson to be the mirneral described by himself undey
the name of Bytownite. It is massive, granular, strongly co-
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herent, and with the exeeption. of occasional disseminated
grains of black hornblende, is homogenous. Some of the larger
and more distinct grains, exhibitone perfect cleavage, and indi-
cations of another oblique to it, which is less apparent. Its
bardness is 6-5, and its specific gravity 2-732-2+738, The lus.
tre is vitreous, approaching to pearly upon the cleavage faces;
it is translucent and of a greenish or grayish-white. The
analysis was performed upon carefully selected grains, and the
pulverised mineral, first dried at 212° F., was afterwards ex-
pozed over the surface of sulphuric acid: It gave :—

- I 1L
Silioa..e.ceineniiernnerennes 4T40cceiieiirinaas 4730

AlMing..ciccaieeeniionnae. 048
LU0 incasscronrencscrsenens 1405

Magnesia ...cosreeesgoreans 87

Protoxyd of iron.......... -80

Soda...ccverirrerreneerennees 282

Potash . -38

Water...ccoceenmearasnnoanens 2:00. . 1-80
- 98:96

The water in this mineral seems chemically combined.
Thompson in his analyses.gives the same amount of silica and
water as above, but for the rest, differs greatly as to the propor-
tions of lime and alkalies. It is identical in composition with
the thiorsauite from Iceland, which Rammersberg regards as
anorthite, and in general aspect can scarcely be distinguished
from the amphodelite. of Uton in- Sweden, which is also re-
garded as belorging to the same species. We are then author-
ized in considering Bytownite to be enorthife; with which it
agrees in hardness andi speeific gravity. A slight excess of
silica, as in thiorsauite, isto be aseribed:to a smalt admixture of
quartz with. the: granular felspar. v

The mineral fram.the vicinity of Perth, which has generally
been distributediamong mineralogieal eollectors as the Bytown-
ite, is.finely granulan, almost compact, and: has a smoky blue
color; withi a Rarduess of abuut6-, and a specifie- gravity: of
2°7139: When viewed under a lens; it is seen-to be a mixtere
of & light colored translicent granular mineral apparently like
the preceding, and exhibiting clea-vaget with a vitreous lustre,
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intermixed with minute grains of what appears to be black
hornblende. The specimens of it before me exhibit such a mix-
ture that its analysis would be valueless.

The species of felspar, which was first discovered on the coast
of Labrador, and has received the name of Labradorite, is com-
mon in boulders along the valley of the St. Lawrence from the
Gulf to Canada West, but has not been found in place, except

"in a small island composed of Labradorite rock, observed by
Dr. Bigsby, in Lake Huron, near Parry’s Island. In the township
of Drummond, C. W., large loose maeses of the mineral are met
with, (see report for 1847-48,) some portions of which exhibit
a play of colors equal to the highly prized specimens from La-
brador, and constitute a beautiful ornamental stone. A fragment
from this locality was submitted to analysis; it had a hardness
of 6 and a specific gravity of 2697 ; its color was lavender-blue
with pearly-gray iridescence. Analysis gave :—

31 T SN 5410
Aluming..c.ccevreenenenee. 29-80
Lime....c.cevivriienninnann. 11442
Peroxyd of iron........... +36
Magnesia, a'trace
S0da.eereriieerecnsionnonrans 244
Potash ....... . 23
Loss by ignition........... 40

99-35

Raphilite.—This name was given to a species instituted upon
specimens obtained by Dr. Wilson, in Lanark, C. W., and sent
to Dr. Thompson by Dr. Holmes of Montreal ; it is, according to
Thompson’s analysis, an anhydrous silicate of lime, magnesia,
alumina and peroxyd of iron, with more than ten per cent. of
potash. Dana, in the first edition of his Mineralogy, suggested
that it might be a fibrous hornblende containing alkali, and ana-
logous to the variety Arfvedsonite, to which species Shepard
also refers it; while in his last editien, Dana, in conformity
with a suggestion in my Repost for 184748, regards it as
tremolite. Being furnished with undoubted specimens of the
mineral I have submitted it to a careful examination, the result
of which confirms this opinion. .. * - '
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It occurs in delicate fibrous masses, slightly divergent, and
often several inches in length ; the fibres are readily separable,
brittle, and somewhat elastic; hardness 55 on the scale of
Mohs, or between apatite and felspar. Thompson gives 375,
but the fibres scratch deeply the surface of a erystal of apatite ;
specific gravity in coarse powder 2-845, (2:850, Thompson).
Lustre vitreous, silky; color grayish or greenish-white, be-
coming reddish on weathered surfaces ; translucent. Analysis
failed to detect more than very small portions of alkalies or
alumina, and gave—:

Ozx. Ratio.
Silica...uiusuerisirenee 55-30 containing oxygen............ 287182= 2
Lime.....ccc.rvuenen.. 13-36 o “ 3-7991
Magnesia............. 22:50 “ ¢ 87162
Protoxyd of irou..... 6-30 ¢ “ 1-3982
Alimina....coiernee 40 ¢ é -1869
Manganese........... traces :
Potash.......oveeennsns 25 ¢ “ -0424
[ 80« “ 64
Loss on ignition..... *30

99-21 143492= 1

The mineral has therefore an entirely different composition
to that hetetofore assigned to it, and from the ratio between the
oxygen of the silica and the protoxyds, evidently pertains to the
type of hornblende, of which tremolite is a variety.

Serpentine.—This species is known to be common in the
erystalline limestones which belong to the older metamorphic
Tocks of the Province. Specimens of it from the vicinity of
Grenville, sent by Dr." Holmes to Dr. Thompson some years
since, were by the latter regarded as a new species, and named
by him retinalite. The species was based upon the pretended
chemical composition of the mineral, which, according to Dr.
Thompson, is a hydrated silicate of magnesia and soda, con
taining—

Silica.iurieenerieninrecrianes 40-550
Magnesia . 18-856
Soda.cecirieererirneconnsennn 18-832

Peroxyd of Iron......... } -920
Alumina ..ceveeneenienes
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This compesition in a mineral, having the extgrnal characters
of serpentine, seemed anomalous, and I was therefore desirous
of submitting it to a farther examination. Dr. Holmes had
still in his possession a portion broken from the specimen which
he sent to Dr. Thompson, and kindly placed it in my hands.
I have also specimens collected by myself at the original lo-
cality. It there fills seams, or is diffused through a white
crystalline limestone in the vicinity of a dyke of trap, and is
most abundant nearest the intrusiverock. The mineral is massive
without any trace of crystallization, and has a hardness of about
3-5 (875, Thompson). Its specific gravity is 2-494—2-525
(2-493, Thompson) ; anotber fragment of an olive green color
gave 2'476. The lustre of retinalite is resinous, shining ;
streak, white ; color honey-yellow, passing into oil-green and
olive-green ; it is translucent and has a conchoidalfracture. The
first analysis is upon the original specimen which was heney-
yellow, the second upon another of an oil-green coloer. The
pulverized mineral was dried over sulphuric acid— '

I 1L
Silica....cciiciieieniennennes 3334....cccciiimiiieninnnns 40-10
Magnesia...c.ccoeerereeenns 48020iiinvnnceenrenaniass 41:65.
Peroxyd of iron............ 1:80...cccueeeriinneianses 1-90
Soda...ccvmieiiniiinnenne traces.. o
Watel..ccvsisanianeessannenes 15:09.. S ¢ (]

99-25 99-55

Anotherserpentine, closely resembling the retinalite, isfound
in nodular masses having a ealcareous nucleus, at the Grand
Calumet Island ; it has a specifie gravity of 2:362—2-381, and
a pale wax-yellow color. Its analysis afforded me::

Silica...c.cvueniiveeniinrenenenns 41°20
43-52

The analytical results of Thompsen, upon which the species
was established, were entirely erroneous, and these specimens,
although the latter differs somewhat from the others in specific
gravity, are nearly ideatical in composition with each other,
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and with the marmolite of Hermann, but are distinguished from
it in not being foliated. 'Fhe propertion of water is intermedi-
ate between that of ordinary serpentine and the Deweylite of
Emmons, from which latter these specimens are separated’ by
their greaterspecific gravity. Dana has, however; in consider-
ation of the wide latitade presented in the composition of this
class of minerals, united marmolite with serpentine, and it
would not, in my opinion, be advisable to retain retinalite,
which is only a compact marmolite, as a distinct species.

The presence of traces of alkalies has not hitherto generally
been recognized in this class of minerals, but Ficinus has ob-
served from *50 to 1-33 per cent. of soda in the dermatine of
Breithaupt, and Sehmidt 1-98 per cent., in an asbestiform ser-
pentine from Zoblitz.
~ Zircon.—The locality of this mineral at Grenville has been
described in a previous Report (1847-48.) It is found associa-
ted with tabular spar, calcite, sphene, pyroxene, and plum-
bago, and forms crystals often half an inch in diameter, and
an inch or more in: length, with finely modified terminations.
The specific gravity of these crystals is from 4-602-4-625;
hardness 7-; their color is brownish-red, passing into flesh-red
and cherry-red, they are sub-translucent to transparent ; analysis
gave me :

Silica, corereisenrnsecaracnesns 337
Zirconidy..rieriesernerornnessn67.3
101.0

The zirconia contained a trace of iron which was not sep-
arated.

New Mineral Species.—In a visit to the Grand Calumet on the
Ottawa, in 1847, I observed, among the limestone exposed in
constructing the timber slides, a mass containing pale green ser-
pentine, a brown binaxial mica, pyrites, minute prisms of apatite,
and a brown mineral somewhat resembling sphene, which I sug-
~ gested in my Report for that year would probably prove tobe a
new species. The mica of this locality, which in larger crystals
is found in the vicinity associated with crystallized pyroxene,
has been optically examined by Professor B. Silliman, Jr.,
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and determined4o belong to the species phlogopite ; the angle
between the two optical axes is frora 13° to 13° 12'.*

The unknown brown mineral has also been submitted to
examination by myself, and its claim to be considered a dis”
tinct species established. Its crystalline form is indistinct,
but it appears to form oblique rhombie prisms replaced on the
acute and obtuse lateral edges, and on the acute solid angles,
The edges are generally rounded, and the secondary planes
not well defined. The cleavage with the sides and base of
the prism is distinct, that with the longer diagonal imperfect.
Hardness, 3-; specific gravity, 2:60-2:64. The lustre of the
cleavages is vitreous, shining, the surfaces of the crystal are
generally dull ; the color is clove-brown to chocolate-brown,
sometimes pale; streak and powder gray or grayish-white;
sub-translucent, brittle, fracture uneven. The crystals, which
are short and thick, are generally small, and so penetramd
with the calcareous gangue, that great care was necessary in
selecting specimens for analysis.

Before the blowpipe it loses color, and becomes grayish-
white, but does not fuse; the powder heated in a tube gives
off a large quantity of water with an empyreumatic odor;
moistened with a solution of nitrate of cobalt, and ignited, it
becomes deep blue. Acids take up magnesia, alumina, and
,protoxyd of iron, with a small but variable portion of lime,
derived from the calcareous gaugue, and leave pulverulent
silica; the decomposition by this means is not, however, com-
plete. Qualitative analysis showed the presence of no other
ingredients than those already indicated, with the exception of
a feeble trace of manganese. Regard was had in the exami-
nation to the detection of the rarer earths, the alkalies, and
titanic and phosphoric acids.

The finely pulverized mineral was heated to whiteness, and
the loss thus sustained regarded as water, with the carbonic

*These crystals of mica have been alluded to in a former Report, and described
as associated with pyroxene, and large crystals of idocrase; an examination of the
crystallization of the latter shows that these beautiful and highly modified crystals
have the forms of tourmaline ; the size, color and general appearance are, however, %0
much like idocrase, that several practised mineralogists have at first sight fallen
into the same error as myself, with regard to their nature.
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ecid, which was too small to be determined directly upon
the portions of the mineral which my specimens afforded me.
The farther decomposition was effected by fusion with car-
bonate of soda, and the silica and bases were separated by

the usnal methods. In analyses upon three different speci-
mens thgre were obtained : —

L Il. III.

Silica,ererearssireaneirerinnns 3284 321, 33-17
Magnesia, ..ccooovereennenes 35 1200iiinnnnins 36+43ucninnnnnienn,
Alumina c.vveeevcenernennns 13 370ciieniicninns 13:0000ciiiiainnnnns
 Peroxyd of iron.. ceee 200ueniiniienns DD R .

Waterandcarbomcamd 17:02......cccecrees 16:83.ncnnnnnennnn. 16-50
Lime ceeveiren vnercnreneans *Iriaiiiiiniinnn, 13! 2 PN

101-31 101-61

If we subtract from the loss by ignition, the amount of
carbonic acid required to form a carbonate with the lime, we
have respectively 16:36 of water and 1-70 of carbonate, and
16-12 water, and 1'64 of carbonate. Calculating the oxygen
ratio between the silica and the bases, we have for the first
analysis 17-515: 34-990; and for the second, 17-140: 35-198.
As it appears from the third analysis that the amount of silica
given in the second is rather too low, we may take the first as
expressing more closely the ratio, which is just 1: 2, and
which makes it on the nomenclature of Gerhardt a protosili-
cate, of the type SiO3M¢.

The composition is very closely expressed according to
the Berzelian notation by 5S5i02, 12Mg0, 1§A1203, 1Fe202,
12HO, which may be represented among others by the for-
mula

2(Al203Fe203)Si03 4 4(3Mg0,8i03) + 12HO,

This affords by calculation the following numbers, which
are compared with the first of the above analyses from whlch
the carbonate of lime has been deducted.

. Calenlated. Found.
Silica.ccsrenereaneersases 33 20uiiiiriennuiniininnee 32:84
Maguesia.....coreenies 35'50...ccuriiienienerenas 3512
Alumina......cconeerneee 152 ) O 1337
Peroxyd of iron........ b 1 2:00
WateT.uuuieerearsereanes 16000icieuinniaiaininnes 16-36

100-02 99-69
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The peroxyd of iron is to be regarded as replacing a portion
of alumina, so that the mineral is essentially a hydrated sili-
cate of magnesia and alumina, which, representing Al§ by al,
will in the notation of Gerhardt be written,

5i0%(al§MggHE)

The only mineral hitherto described which nearly resembles
this in constitution, is chlorite, which belongs to the same
type, and is represented by SiO3(al3MgiH4), the prin-
cipal difference in chemical composition being in the propor-
tion of water. The hardness and other physical characters of
this mineral are, however, such as completely distinguish it
from chlorite, and constitute it a new and distinct species,
for which, to connect your name with the science, I beg to
propose the name of Loganile.

MINERAL WATERS.

The mineral springs of the Province have continued to er-
gage my attention, and during the past season I have examin-
ed the waters of several different localities. Apart from the
value which these waters may have in a medicinal point of
view, 1 have been incited in my examinations by the hope
that a careful study of their composition, taken in connection
with the nature of the different strata through which they rise,
may lead to some generalizations which shall be of use to
geologists. This is a line of inquiry which has not as yet
been carried on systematically over a large extent of country,
embracing a great variety of rock-formations, and the numer
ous mineral waters of this Province, existing under such varied
conditions present a favorable field for the investigation. With
this end in view, it has not in all cases been considered necessary
to sabmit the waters of the different springs to quantitative analy-
sis, although this has been done in very many instances. The
analytical results obtained during the last year are here pre-
sented, reserving any general conclusions for a future occasion.

Georgian Spﬁng.
The water of ‘this spring, which is in the township of Planta-
genet, was noticed in the last Report, and a qualitative analy-
sis of it given, in which, by a mistake, the presence of a por-
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-tion of sulphates, which ‘had been detected in the qualitative
examination, 'was not indicated. The specimen of the water
furnished me at that time, contained 11:84 parts of solid mat-
‘ter in :1000. In March last, the proprietor of the spring, Capt.
:Kains, sent me throngh Mr. Bowman, druggist, of this city, a
cask containing several gallons of the water, which has enabled
me to make of it a quantitative analysis. This water, prob-
ably, from the season in which it was collected, was less con-
centrated than the other. It had a specific gravity of 100878
-and contained 10°98 parts of solid matter in 1000. 1000 parts
.of it gave—
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-ChIOriney cseevessessernrsreceeesessacssearessassonsesoree 6-18600
Bromine, cuvuveseneconsreisvenssrnsaressesarasesssasens -~ 080250
Ioding,.eciaieereniccsrenrones vererseonnereensnrsorsncannns 00157
Sulphuric Acid, (S02),cccccneenns eesressirnsienass 11333
9eeteasansensnssntonsasanssisssasessnsrrosines cerscsnrse §5-01580
Potash, ........ Geasesasrsrenesssserasassnsssanssensesnrasie 06600
LAMIO) tevcenstcrtvnsesenaiocrnrrenssssnsanseoresarnsensecees 26880
Magnesia, seceecieeieeicenientesearsssncntariassasosensene 48093

Oxyd of iron, traces,..eveeuseseireseerneansassasssrsenss
Silica,eeseerersrornns essersepsssesassessenns seesvssensssene 02050

These may be combined to give—
Chloride of Sodium,....... reesessestontisnrietanssonee 9-46000
¢ of Potassiimy ccevrereecrcsanrsscccsonnneareres 10400
¢« of Calcinm,....... cesrererssarens vessasserennes 04429
¢  of Magnesium,........ verrsesen enstnseearanee 49426
Sulphate of Lime,......cceseeeesieciscess ereereasases 19202
Bromid of Magnesiumy...coviveeerecsassasaneecesses 00288
Todid of Magnesitm,e.cessessesecsscnssssareetsonaces *00172
Carbonate of Limeyc.ccceesesersseners ressreeranesrenine 29800
“ of Magnesia,........ reasanesine earensennee .36288
Silica (and traces of Carbonate of iron),...ceeee. 02050
10-98145
Mineral Spring of Lanoraie.

This spring is situated in the parish of St. Joseph of Lanoraie,
on the Ruisseau St. Jean, a short distance to the west of the
railway, and midway between the villages of Lanoraie and
Plndustrie. The water Tises through a bed of blue clay, and
the supply is abundant ; large quantities of carburetted'hydro.
gen are evolved, and keep the fountain in constant agitation.
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The water is transparent, and pleasantly but strongly saline to
the taste; it contains, besides the alkaline chlorids, those of
caleium and magnesium, with bromids and iodids, and salts
of the rare bases baryta and strontia; these occur in part
as chlorids, and in part as carbonates, which are thrown
down on boiling together with a conmsidéerable amount of car-
bonates of lime and magnesia, and a trace of iron. These
salts are held in solution as bicarbonates; but there is no
excess of carbonic acid in the water.

I vigited the spring on the 15th of March last, and collected
the water for the subjoined analysis; the temperature of the
water was then 42°, that of the air bemg 88° F. Its specific
gravity was 1009'42

1000 parts of it gave:

Chlol’iﬂe.n.....-..\.-s..-....n..n.u.-..\..n.n 7'%940
Bromine........... carerreenas veereerns vreeesens - 02460
Todine....vovvveiinonnmenciecrcensoniven.  *00472
Boda..c..civneninninrncnameniicae. 590660
Potash P S S T T T Ty -09200
Lime....oviemimsonnriicaneniianenmean - 37020
Magnesla.. -33840

Baryta... crerereneriere s e *03023
Strontia...erii i *02160
dilica, and a tra.ce of iron,........‘ ......... . 05520

These ingredients may be combined so as to give the follow-
ing salts for 1000 parts :

Chlorid of Sodium..ieeeevesnsorseresracreanssesrnecesnes 111400
of Potassilim....cceivrvreenccererarvennerennnes - 1460
“  of Calcium...cceervunnnverneene. eresserasane 242
#  of Magnesitm.v..ccivueuverenavenssrsnncennns  *2790
“  of BaliiMusuencunninvincrersrnsnerecrsennens 0303
of StrontiuM...ceecreceereererreeirsserenereens 0185
Carbonate of Lime....ccocererivennennnn. eressennes veses 4520
“  of Magnesiaw.aeieinorssninonen. 4622
“of Baryta...iieeeeniciiniiniciniiinrenne 0106
%  of Strontia........ esernarearnranraaraness ceess 0137
Bromid of Magnesiom...c.ccuecsrarerrorsernrenreeecass  *0283
Todid of Magnesium .........coveerresrecsercrserseans 0052
Silioa, and a trace of Carbonate of iron,w..viieeres 0552

P ———

12-8830
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The amount of solid matter thus calculated, ‘amounts to
12-883 perts in 1000, while direst experinent gave of a residue
dried at 300° F. 12:800 parts; the water collected in the month
of January previous gave 13:025 parts. The processes
employed in analyses have been detailed in preceding Reports ;
the proportions of baryta and strontia in the precipitate of car-
bonates obtained by boiling the water, and in the soluble salts
of the concentrated liquid, were separately determined like
the other earthy bases; the amount of the salts of baryta and
strontia is more considerable than in any other mineral water
that I have yet examined.

Gillan’s Spring.

This interesting mineral spring is on the tenth lot of the second
coneession of Fitzroy upon the land of Mr. Francis Gillan. It
rises through a stiff clay which here overlies the Trenton lime-
stone. The spring discharges about 60 gallons in 24 hours.
On the 24th of July the temperature of the water in the
basin, which was seven feet deep and contained a large bulk
of water, was 50° F. A cask of the water, which was brought
to me by yourself, has been submitted to analysis.

The water of this spring is at once saline and alkaline to the
taste ; it has a specific gravity of 1006:24. By evapora-
tion it deposits a considerable amount of earthy carbonates,
and the liquid, which is strongly alkaline, yields prisms of
carbonate of soda, mixed with cubes of common salt. It
affords strong reactions of bromine and iodine, and when eva-
porated to dryness with the addition of acid, deposits a consi-
derable amount of gilica. A portion of silica is also thrown down
in combination with the earthy bases, mixed with the carbon-
ates, for on dissolving the matter precipitated by boiling,
gelatinous silica separated, and when filtered from this and
evaporated to drynese, a still farther amount of insoluble silica
was eblained. A small portion of phosphates and traces of
strontia, alnmina, and iron were also detected in the precipi-
tate, and a determinable quantity of phosphate of soda in the
alkaline liquid. It was observed that a portion of the water
evaporated to one-tenth, and filtered, became turbi/l when still
farther concentrated, and depasited a flocculent precipitate,

D



50

which, by solution in hydrochloric acid, was found to consist
of lime and magnesia, combined with a large proportion of
silica ; 1000 parts of the water gave :—

ChIOrine, ...ivevecaeiaremecinanenacessnrennanns 4-0250
Broming, ...cerueevveseorinsiasernressssssanesns 0169
Iodine,...coieieremrerennrencncecesranrnsasianes 0026
Soda, .... 3-7984
Potash,..c.ciueiiiiinrrrininniinieniccinenrenee -1160
Lime,cccovvraeerivisnermurecerssaonciocrennenn. 0840
Magnesia,.c.cccrererercniiiennesienenannns -3806
Phosphoric Acidyyeseeeescriecereireerraenses  “0087
AlaMing,.cecenriiercnreseininiienioniannne 0040
Silica, veeeceresenisiieiniarniieininiin. -1330
Oxyd of iron and Strontia, traces,........

The phosphoric acid was determined by evaporating several
litres of the water, with the addition of acid, precipitating the
solution with a little perchlorid of iron and ammonia, and fas-
ing the precipitate with silica and carbonate of soda in the
usual manner. The amount of silica above given, was that
obtained by directly evaporating the water to dryness with tlfe
addition of an acid, and the proportion of silica, combined with
earthy bases, was determined by evaporating to a small
bulk another portion of the water, and separating the silica
of the insoluble portion ; it was equal to ‘088 in 1000 parts,
the entire amount being -133. To estimate the amount of
-soda existing as carbonate, a litre of the water was evaporated
to a very small bulk, and the filtered solution was mixed with
one of chlorid of barium ; the precipitate of carbonate of baryta
weighed 1015 grammes ; in a second determination, the liquid
was evaporated to dryness, before separating the earthy car-
bonates and silicates, and the amount of carbonate of baryta
was 1:019 grammes. The mean of the two is 1-017, which,
neglecting the phosphate, corresponds to ‘5466 grammes of
carbonate of soda. As a control upon this, the quantity of soda
necessary to form chlorid, iodid, and bromid, was deducted
from the amount of soda obtamed and there remamed a quan-
tity equal to ‘5885 of carbonate of soda. -

In calculating the combinations of these ingredients as
they may be supposed to exist in the water, there are difficul-
ties arising first, from the fact that a portion of the lime and mag-
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nesia are separated as silicates of an unknown composition,
and secondly, from the probable existence of a similar silicate
of soda. If, however, we represent the whole of these bases
as carbonates, and give the silica ag separate and uncombined ,,
we have the following composition for 1000 parts :—

Chlorid of Sodium, .ceceersereerierenriocseasaresens 653250
. ¢ of Potassiimyec.cicvscrencecisrosossenscees 11600

Bromid of Sodium,......c.crnscsssninsiciranncianas -02176
Todid of Sodiutye..eieeieciceseenrcrcanees veeeeone 00323
Phosphate of Soda, (P05, 3Na0),. ........... we 01244
Carbonate of Soda,. «..ccerenrrcnsereceeciicrnransnes -58850
« Of Limeyeeececeneecisranionscncsansennenes  *15000
“«  of Magnesla, veresessrainnnses 18607
“ of Iron and btrontm, traces,
AlIMIDa,....cineiiinciceiomnesisrrarncitonreoaeian 00400

SiliCayeecnessirererevnsesrsiasessansensessssssssensenses 13300

' 8-34750
The amount of solid matter, as directly determined by eva-
poration, was 8.200 ; the difference corresponds principally to
the carbonic acid which is represented as combined with bases
that really exist as silicates.

Mineral Water of Beleail.

I have not visited this spring, but a small quantity of its
water, in carefully corked bottles, was furnished me by the
late Mr. Brault, of this city. It is alkaline and saline, resemb-
ling that of Gillan’s spring ; the concentrated water contains
a large amount of carbonate of soda, with chlorid and small
portions of bromid. and iodid of sodium; there is besides a
little soluble silicate. The precipitate, which forms on boiling,
consists principally of carbonates of lime and magnesia ; when.
dissolved in hydrochloric acid, gelatinous silica separates on:
evaporation. The solution of the earthy chlorids filtered from
the silica separated by evaporation to dryness, is not im-.
mediately rendered turbid by a solution of gypsum, but
yields after a few minutes a precipitate of sulphate of stron-
tian ; a small amount of carbonate of iron is also present.



One litre of the water evaporatod to a small bulk, contained
‘064 grammes of silica in solution, and the earthy precipitate af-
forded 050 grammes, equal to 114 grammes in all. The
amount of alkaline carbonate was determined as in the preced-
ing analysis by evaporating a portion te drynessand precipitating
the dissolved and filtered residue by a solution of chlorid of
barium ; one half-litre gave 570 of carbonate of baryta. Ina
second experiment, the solution filtered from the earthy residue
after complete evaporation and resolution, was digested with
the addition of carbonate of ammonia to decompose any atka-
line silicate which might be present, but there was no separa-
tion of silica, and the evaporated mass gave 569 of carbonate
of baryta. The two precipitates were mixed and converted into
sulphate and gave 1:328, equal to ‘872 of baryta ; the same
amount of pure carbonate should contain -8856, and the mean
of these is ‘879, which corresponds to ‘6082 of carbonate of soda.
The amount of carbonate of soda calculated from the excess of
sodium over the chlorine, was -5¥80. The proportions of bro-
mine and iodine and of potassivun, were not determined ‘in this
analysis. There were obtaimed from 1000 parts of the water.

Chlorid of Sodium, with bromids and iodids........ 5-9662
Carbonate of Soda.......cceveercnearsesrssnscascrscarence -6082
Carbonate of LimMB.e...cceereecionncnrssianrioarensssrcae -1440
“ of Magnesia...cc.cueueeeeeanerencensonnsnnnnns 4756
“ Of BHON A crereresrssrearesesos o sovreasene 0RO

“« O Lrom.cecees o vrenne esseensl TROOE,
SiliCa.enrnntcorerrersernerransienas ereresessnsinssrntrrenate 1140
7-3330

The amount of solid matter determined by direct experiment
was 7°3860 parts in 1000. Tt would seem probable from the
experiments detailed, that on complete evaporation, the entire
amount of the silica is-deposited with the earthy bases. 'Fhis
question is one of interest, and I propose at another ¥ime to
pursue the inquiry.
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L'Orignal.

A saline water, furnished me by Mr. Edward Langlois, ot
L'Orignal, was found to contain 6'4 parts of solid matter in
1000. It was composed of alkaline and earthy chlorids, with
portions of bromids and iodids, besides carbonates of lime
and magnesia, and traces of iron. The water contains no sul-
phates, and neither baryta nor strontia were detected.

Bay St. Paul.

At the Bay St. Paul 1 visited a very strong bitter saline
spring, which yields by evaporation 20-68 parts of solid resi-
due for 1000 parts of water. It contains besides alkaline
chlorids, large quantities of chlorids of calcium and magnesium,
with portions of bromids and iodids of these bases. No sulphates
were detected, and but a small quantity of earthy carbonates
was deposited on boeiling ; the water afforded traces of iron,
but neither baryta nor strontia salts.

There are several sulphurous springs at Bay St. Paul, but
the amount of sulphuretted hydrogen which they contain is not
very considerable, and they are feeble as to saline ingredients.
One near the mill was found to contain small amounts of
alkaline and earthy chlorids, with traces of sulphates, and an
insignificant quantity of earthy carbonates; neither bromine
nor iodine were detected. Others upon the land of Mr. Thos.
Poitvin, and of Mr. Tremblay, on the east side of the Gouffre,
are still weaker in saline ingredients and but slightly sulphu-
rous ; they deposit films of calcareous matter along their chan-
nels.

-

Les Eboulmens.

‘At the foot of the hill, a little above the Pointe aux Eboulis,
there are several sulphurous springs, most of which are very
weak, but one of them is much stronger than those at Bay St.
Paul, and was selected for examination ; 1000 parts of it gave
*70 of solid matter equal to 49 grains to the pound avoirdupois,
consisting of earthy and alkaline chlorids, with traces of sul-
phates, and portions of carbonates of lime and magnesia ; no bro-



54

mine or iodine was detected; 100 cubic inches of the recent
water gave also 42 of -a cubic inch of sulphuretted hydrogen
gas. ‘

Reserving for a future occasion some observations upon the
probable geological relations of these various mineral spnngs,
this Report is respectfully submitted.

1 have the honor to be,
Sir,
Your most obedient servant,
T. 8. HUNT,
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GEOLOGICAL SURVEY OF CANADA.

MonTtrEAL, 14tk 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.
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@oberngr Seneral of Brifish Rorth Ameries,
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CAPTAIN-GENERAL AND GOVERNOR-IN-CHIEF
IN ARD OVER

THE PROVINCES OF CANADA, NOVA BCOTIA, NEW BRUNSWICK, AND THR
ISLAND OF PRINCE ENWARD, ’

AND VICE-ADMIRAL OF THE SAME.
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Montreal, 14th May, 1852.
May 17 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 distriet is transmitted to your Excellency. The labors of
Mr. Hunt have been bestowed upon a continuation of his ana-
lyses of soils from both sections of the Province, as well as the
investigation of various mineral waters and mineral substan-
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
daties 1 had undertaken to discharge in England connected



with the Canadian mineral contribution to the Industrial Ex-
hibition, my time was devoted to the investigation of the
country lying between the Provinee line, in the county of
Beauharnois, and the Riviére du Nord, in that of the Lake of
Two Mountains. In the neighborhood of Beauharnois, my
explorations were carried on in conjunction with Mr. Murray,
and in the county of the Lake of Two Mountains by myself;
and previous to the close of the season an opportunity was
taken to visit the valley of the Chaudiére, with a view of
ascertaining facts connected with the gold washing on the Ri-
viere du Loup, and to make an éxcursion to the Riviére Ouelle,
to inspect a deposit which occurs there, holding nodules con-
sisting of phosphate of lime.

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

Metamorphic or Gneissoid grotip.

Potsdam sandstone.

Calciferous sandrock.

Chazy, Birdseye and Trenton limeatones.

Utice. late. .

The general mineral and foasil ehamocters of these formatiens,
in the area which came under my observation, do not differ
materially from those which they possess in districts that have
been noticed in previous Reports, nor from those in the distriet on
the present occasion described by Mr. Murray. It is not neces-
sary, therefore, that I should give all their features in detail, er
do more than offer to your attention such peculiarities as may
be additional to those heretofore mentioned ; aud these may be
related in describing the geographical distribution of the for-
mations.

The Potsdam sandstone farmation, resting unconformably on
the Metamorphic series (the latter consisting of gneiss and in-
terstratified limestone) occupies a narrow strip on the porth
side of the St. Lawrence, beldw Mantreal, at & 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 bere 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. It issubsequently 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 Nexl:

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-
viére du Nord and the border around Mont Calvaire, is about
five miles across. Around the whole of this peninsular form the
sandstone rests upon the gneissoid rocks, and it is followed by
an interior zone of calcareo-arenaceous beds, bearing the fossils
which characterise the Calciferous sandrock formation. With-
in this there is another zone consisting of limestone, corres-
ponding in a considerable degree in its organic remains to the
Chazy limestone, while the fossil centents of a large area in
the centre correspond with those of the Birdseye, Black River
and Trenton limestones ; and surrounded by these, an area of
Utica slate with its characteristic trilobites and graptolites,



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 or rather to the borders of the State of New York beyond
it, in breadth, the whole superficies of which comprises about
10,000 square miles. Where the dips are appreciable they
give a general 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 porthern
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. kouis. 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
consiats, 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 of iron. 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
8ix sided, and sometimes when largest measuring fourteen
inclies in diameter, while the rope-like stems which divide
them are an inch wide, standing out half an inch in relief
onthe 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-
ous pellicles, arranged in similar reticulating figures both
large and small.



10

In Lansdowne and Bastard, not only do scolithus and fu-
coids exist in abundance in the upper part of the formation, but
Mr. Murray has found associated with them Lingula antiqua
characterising the rock, as this species does at Hammond in
New York. No lingule 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 2 much
more ancient date than had been supposed by most geologists.

The occurrence of the track near the mill on the St. Louis
River at Beauharnois, had been pointed out to me by Mr.
Abraham, then editor of the Montreal Gazette, who had
introduced a notice of it in his Journal, in which he compared
it to the track of a tortoise. Professor Owen’s opinion tended
to confirm this, but having lately submitted to him the original
stone, as well as two additional original surfaces, and casts of
a vast number of other impressions of the same order, dis-
covered by Mr. Richardson, a very diligent and persevering
explorer, who has been employed on the Survey for successive
seasons, almost from its 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 suggestcd by the crustacean forms of later rocks,
or of the present day. The track and footsteps, when the spe-
cimens are most perfect, in general present a median groove
more or less flat, and of different proportionate widths in dif
ferent specimens, with a nnmber of footprints on each side
in answering pairs; certain sets or numbers of these answering
pairs have homologous repetitions throughout the whole length
of the track, as if they were the result of successive applica-
tions of the same impressing instruments, and the numbers of
answering pairs in the homologues of different tracks are some-
times different, constituting something which may be con-
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sidered analogous to difference of species. The homologues
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
namber, as Professor Owen is inclined to suppose. The
ignpressions 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 bottom of some would seem to be the
effect of hard horny points. The median groove in most of
the tracks is so uniformly in the middle between the footprints,
as to favor the supposition that it may be occasioned by the
effect of an immoveable breastplate or plastron, bnt in one re-
markable instance, at a bend in the track, the groove gradually
leaves the middle, and while it seems impressed with more
than usual force, approaches and partially obliterates the
footprints on the convex side, as if the impressing part had
been the extremity of a tail, which, when the body turned to
one side, interfered with the feotprints in the rear, on the other.
A feature common to all the grooves is, that each repetition or
homologue of the footprints is accompanied with a deepening
and shallowing of the groove, giving it the appearance of a
chain of shallow troughs, which, when the impression is light,
are separated from one another by intervals of the ungrooved
surface. The groove is often but faintly indicated, and occasion-
ally it is not perceptible ; and frequently it happens when this
occurs, that the footprints are stronger and deeper than when
the groove ¥ more conspicuously impressed. In some of the
tracks, while the groove is straight, the exterior limits of the
footprints offer a congeries of segments of a circle, convex on
the outside, but those on opposite sides of the groove alternate,
the segment on the one side, starting from the middle of the
segment on the other, and giving ta the whole series of foot~
prints in the track a serpentining course, as if the animal bad
waddled in its gait. In one of the tracks there are three nar-



row grooves instead of footprints on each sidg of the main one,
for a certain distance, as if the limbs of the animal had been
dragged along the bottom, while the body was afloat. In con-
formity with these various differences in the tracks, Professor
Owen has given separate specific provisional names to several
of them, not for the purpose of indicating a positive specific
difference in the animals which have impressed them, but for
the convenience of reference. The generic term for the whole
is Protichnites, and the specific names are, P. septemnotatus,
P. octonotatus, P. multinotatus, P. allernans, 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 to five and a-half inches
wide, and giving an aggregate length of eighteen feet; and
another area in the next field has ten tracks of four to six and
a-half inches wide, with a total length of fifty-six feet.

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

ft. in

White sandstone, hard and compactly granular, with indica-
tions of closely soldered elementary layen corvrennseenes 5 0
White sandstone as above........... 10

White sandstone with small fermgmous spots and mdlstlnct
traces of Scolithus linearis at the top ; the joints in ths
rock are stained with peroxide of iron.......ccecereerverienes 2 0
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Whtite sandstone, even-bedded, and splitling into rectangular
blocks, fit for building purposes................ cennersrrirenanne
White sandstone with very regular cleavage and bedding, fit
for building, and glass-making ; there are ripple-mark
and reticulating fucoids on the topP....eeieeercrreracrrnasennns
White sandstone with a2 smooth surface .......ccceevveneeenn 07
White sandstone with ripple-mark and tracks........sseccrc...0°5
White sandstone with ripple-mark......... esrerorassiaraisres 0-2
White sandstone with a smooth surface and trackas......... 02

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 fgr flagging... P

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

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

White 8andstone ...c.eccerrerseesisiniironenisersissmsasesessrosesass

White sandstone slightly calcareous, with a thin more sili-
oeous bed at the top, varnished over with iron stain and
marked by Scolithus........... Ceeaieessaeoreisartaas

White sandstone marked on the top with Scohthus crsrneenes

White slightly calcareous sandstone with npple-mark and

White less calcareous sandstone with Scolithus......ccceecreen.. :

White calcareous sandstone ; the calcareous matter increases in
patches, and the rock wears unequally......cc.coveveneenenes
White slightly calcareous sandstone with Scolithus, prevail-
ing in afew inches atthe top...ccccreresieeeerenrierueneenninnas
‘White slightly calcareous sandstone with a Scolithus bed at
the top.. crsesiasessraisetensrarsteasonsanentatessninareans
White shohtly calcareous sandstone »Scoluh'us at the top
White sandstone with a Scolithus bed at the top holding cal-
careous patches ..... S U
White sandstone with ca]careous mdxcatlons and a Scolnhus
bed at the tOP...cceeiiseerseraresescnscsennsesesases s soreornnnanes
Concealed ....occcoverrrronnmrsesmsaosnossmsantanensnasssmessscessnansane
Greyish calcareous sandstone, with two bands of limestone
pebbles towards the middle ; the top and bottom surfaces
of the bed are figured with large reticulating fucoids;
some of the meshes of the net work are fourteen inches in
diameter, and the stems one and a-half to two inches wide ;
the formg of the meshes are sometimes four, sometimes five

0
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and sometimes six sided; the part included within the
mesh is filled with clay or rather a crumbling dark green
shale, giving a brownish streak ; when the shale is remov~
ed, the stems stand out in relief to the height of half an
inch ; geodes or nodules of reddish cale-spar oceur in the
bed sparingly disseminated .......... sreseovans versenrenaranns 30

sty

56 8-

The ripple-marks, which occur on surfaces so close in sue-
cession 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 Hena.ult’s field
to the tracks on St. Louis River, the sandstone marked by
Scolithus can be followed along the shore for.about a mile, ard
is very nearly flat. There is then an interval of abeut a mile
without any exposure, beyond which the Calciferous sandrock
first makes its appearance. Thin interstratified bands, more
arenaceous than others, are still characterised by Scolithus, and
the more massive beds hold abundance of two species of
Muaélurea, M. mobtubing 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 Lthe-
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 Atrypo plene and Orthis pectinella, apd the
beds appear to belong to the Chazmy formation; while
four miles farther, at the Bault 8¢ Lowis, nipe species
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of Trenton fossils are met with. They are:—Leptena seri-
cia, L. deltoidea, Orthis testudinaria, Lingula quadrata,
Murchisonia bicincla, Glyptocrinus decadactylus, Echino-
encriniles analiformis, Calymene senaria, Isotelus gigas, be-
sides the genera Stromatopora, Orthoceras and an unfigured
species of Encrineurus. Beyond this again, the Utica slate
appears below the St. Louis Rapids, and erossing the St. Law-
rence can be traced along the shore of the island of Montreal to
the city, displaying T'riarthus Beckii and Graptolithus bicornis
in many places.

Passing westward from the track-Bed at Beauhamois 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 ean be determined that a surface shewing two tracks,
in a field abont 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
positions 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 threg mijles up the St. Lawrence, where it becomes inter-
stratified with calcareo-arenacéous layers ; but at St. Timothy,
three miles farther, sandstone beds holding Seolithus are stil
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 Grande Isle, where quarties
expose good limestone beds, resting horizontally on others of
an arenaceous character, and containing Rephistoma, (two
species,) Murehisonia, Evomphalus and Cythere, all unfigur-
ed ; and at the head of the Beauharnois Canal, near Lake St.
Francis, three miles still further up, besides Raphistoma there
is a Phacops allied to Downingii, and Isotelus gigas.

This general line of section from Lake St. Francis to Sauk
St. Lonis 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 Vaudreunil, 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, Genevidve, 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 18 on the east side of the anticlinal axis. 1fa 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 «ome 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
feet of these coarser strata can be made out at the Point, and they
are probably as much below the track-bed. The traverse line
would cross Isle Perrot, which is all underlaid. by nearly flat
- sandstone, and on reaching the track-bed of the St. Gepevidve
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 caleiferous 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 Detroit, 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, & 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 calca-
reo-arenaceous beds, which with their geodes of calc-spar are
met in several placesbeyond. We then in a low escarpment
come upon a rock composed almost entirely of Atrypa 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-
neviéve, 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
wdth that of Lachine, about three miles from which village on
the road to St. Anne, fourteen Frenton species have been met
with, while in the quarries 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 :— g

Stictopora acul@..cevvo vovene ovue., Trenton.

Leptena alternistrial@.....ooovveee.. ¢
allernal@...voeeeevveveenn.

Pleurotomaria umbilicala..........Birdseye.

Murchisonia perangulata........... “

Modiolopsis obius@..ceeeceveeeeens %
Favositesalveolarig....oo cvvevenass ¢
Phytopsis cellulos@eovves cnveeenee.
Atrypa pleng.....cevcevvvevrns ... 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 ascertain the thickness of accumulated strata
by means of the slope, and it is only by geographical distribu-
tion and the evidences of fossils, that the structure can be made

out. In a section measured on the Riviére du Nord, however,
B
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the evidence of the dip and of the fossils came in.aid of one
another to prove the superposition in the lower part of the
series. On the 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 of the
fossiliferous strata is south, at an angle of about four degrees ;
and we have 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 thirty and. forty feet in
height, between which and the gneiss there is a flat sandy
valley, varying in breadth from a quarter to a-half a mile, in
which the stream winds its course. The sandstone has been
traced thirteen miles consecutively to the eastward, andis known
much farther, and where the section was measured a track-bed
occurs at the top of the escarpment, at a height of probably 250
feet over the gneiss, where the latter would be vertically beneagh
it. South of the out-crop of the track-bed, about 330 yards acress
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,
holding geodes of calc-spar, compose the remainder of the rise.
About 300 yards farther, alter 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
Ophileta levata of Vanuxem (a Calciferous sandrock species,)
and Raphistoma, the same as that of St. Anne ; and the general
dip in the section is such as to place the track-bed about 160
feet beneath the limestone.

Farther south, this section is covered up by sandy drift for
several miles, but if we go about five or six miles to the west-
ward, and, again starting from the gneiss, take a course at a right
angle to the strike, three and a-half miles will bring us to g
two-feet bed of good limestone, the ant-crop of which, fram its
having been quarried for. lime-bnming 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 considered 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
much. 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 calcareous claysfone, 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 beds appeared in
the Riviere du Nord section. Imrnediately beneath the two-
feet bed of limestone there is a singular and extensively spread
concretionary layer, in some large expaosures of which, surfaces
of half an acre shew the concreticns, consisting of concentric
layers, cut in half and closely packed together, some of them
being two or three feet in diameter. The ‘limestone bed is
fossiliferous, and' displays Maclurea sordida, Plewrotomaria
nodulosa, Raphistoma, two speciesof Murchisonia, one of them
a variety of bicinte, an Alrypa allied to eatans, Turbo, Ortho-
ceras, Modiola, Cythere in abundance, the same as that of Grande
Isle, and a new species of Parddoxides ; 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 moderately fine grained, and
yield good fire stones, while others are coarge and in addition
to 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 Ottawa to Hamilton-
ville in Hawkesbury, where they extend half a mile back from
the River ; and half a mile beyond them, a low escarpment in
the rear of the first concession, presents the base of the Chazy
limestone, composed, as inthe St.. Arine section, almost entirely
of Alrypa plena. In this roek also small phosphatic nodules
exist in sorne: abundance, a few of which hold small {fragments

of shells;
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Specimens of a conglomerate bed brought from the Alla-
mette Falls, higher on the Ottawa, on a previous exploration,
bave also since been found to hold phosphatic nodules i
abundance, some of them two inches long by half an inch in
diameter. Theconglomerate probably occupies the same strati~
graphical position as the Grenville beds, but at' the Allumette
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 eoating of the phosphate of
lime, and in one instance, a fragment of a lingula was found
lying across the length of the nodale. The pleurotomarias are
phosphatic casts of the interior of the shells.

I may here mention also, that much higher in the Lower
Silurian series of strata, in fact, just above the Hudson River
Group, but considerably removed from this locality, phosphatic
nodules occur in great abundance ;-one of them was obtained
at Riviére 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, opposile the city ; the specimen so
much resembles a fragment of cylindrical bone in appearance
and chemical composition, that it was sliced for microscopical
examination, in the full expectation that it would shew bony
structure, but this being wanting, the specimen suggests the en-
quiry whether, confined in its stony mould, any chemical
action might have been exerted to obliterate its original strauc-
tare without destroying its form. .

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

ECONOMIC MATERIALS.

The materials capable of industrial application, which have
come under my observation in connection with the investiga-
tions of the season, are magnetic iron ore, gold, iron ochre,
stone and sand fit for glass-making, phosphate of lime, fire

1
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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 the
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 2 mass of gneiss, the stratification
of which runs with the ore and dips W. N. W. <56°. At the
base ‘of the eliff in which it is seen, tife seam of ore is four
inches thick, but rising about fifteen feet to the summit, it in-
creases to one foot, and it rernained one foot as far as it could
be traced on the summit, which was about twenty yards. In
front of the cliff there runs a powerful dyke apparently of
greenstore, much of whieh is fine grained and black. The
course of the dyke appeared to be at right angles to the ore or
aearly so, and therefore must be about W. S. W. and E. N. E.
On the face of the hill; between the gneiss and the main road
along the Ottawa, and about half a mile from the gneiss, white

“crystalline limestone prevails holding graphite, mica, serpen-
tine, chondrodite, and a honey-yellow mineral resembling the
chondrodite in color and the size of its grains, but more like
ithe serpentine in its degree of hardness.

Gold—No further examination was last season made in
the distribution of the auriferous 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
Qaltey, giving him permission to eollect the metal over a strip
of five miles on'the Rivers Chaudi¢re 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-
gortunity was taken to visit the locality, with a view of obtain-
ing facts to form some estimate of the quantity the deposit
anight produce.

The working had been confined to a spot in the bed of the Ri-
viére du Loup, about ten aeres from its junetion with the Chau-
diére. The stream is here about forty or fifty yards wide, and, like
the rest of the eeuntry for a eonsiderable breadth in this part,
it is underlaid by clay slates, interstratified with occasional
beds of more or less calcareous sandstone, varying in thick-



ness from a few inches to a foot. The slates at the spot
cleave in the direction of the bedding, and the dip is gbout
S. 8. 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
wdrking, the higher banks recede a little as they turn towards
those of the Chaudiéte, and a flat extends between them and
the edge of the stream. The chief part of the work had been
Mimited to a space.in the bed of the stream, extending from the
left bank to a distance of about twenty yards towards the mid-
dle, with a length of about a hindred and twenty yards aleng
it. Here the slates crossed the channel obliquely, and the
river-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 inches,
and in no part did the deposit exceed three feet, the average
being about two feet. The whole of this loose material was
removed, particular care being taken to scrape it from all ere-
vices and deep holes ; but of the roek itself, in the cleavage
joints of which scales of the metal sometimes descend two
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 I understood, to work the top of the slate
when a conveniont quantity of it had been -cleared. The de-
tritus consisted largely of coarse material, with which sand
and clay were mixed in various proportions in different parts-
Many vast boulders lay on the rock, or protruded from among
the detritus, which were too heavy to be removed ; smaller
ones were still large enough to be removed with difficulty,
and others of 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 #
emaller size were left in the detritus to be washed with it
As shewn after washing, the coarser material consisted chiefly
of pebbles and fragments of slate and sandstone exactly re-
sembling those on which the gravel rested ; many, both ragged
and rounded, consisted of white quartz, such.as composes
veins that are met within the clay slates, and in the mor®




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 des Plantes in St. Joseph
Seigniory, and other places ; while many were identical with
the various other kinds of rock, such as corneous quartz, talcose
quartz rock, and diallage rock, also described as present in
the mountain range ; several were of a fine quartzose 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 Corpish tye was used, which
consists of a rectangular box about twelve feet long, two feet
broad, and eight to ten inches high, open above, and supplied
a few inches from the upper end 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 4 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 water to
the upper end from the main run, and the water let on and
allowed to fall over from the well into the box, a2 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 by two others. The water acting on
the gravel, which was slighily 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 accumnlating material in the box, and
thereby preventing unequal action of the water. The box
being filled by this procedure, some nine or ten feet of the
lower part of the contents called the tail, were thrown out of
the box as of no more use; the remaining two or three feet
were divided into two parts of a foot or eighteen inches each;
the lower one, or the second crop, was added lo the pile com-
ing from the excavations, and the upper or first crop was
made a separate pile of. When, by repeating the operation
many times, a sufficient pile was made of the first crop, this
was washed over by itself in the same way; the tail was "
thrown 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 crop pile of the second running,
and the first crop placed by itself te be the subject of a different
operation. This was washing it on what is called a copper
bottom. The copper bottpm consists of a small two-eared or
handled tub about fifteen inghes 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 keeve or large tub or species of vat; in this it is by a jerk-
ing motion raised and depressed, and turned partially round;
the water driving up through the holes of the sieve has a ten-
dency to push up the material lying on the bottom, the lightest
the farthest up, and the jerking movement assists this. The
gold being the heaviest substance, soon gets to the bottom, and
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whatever is lightest to the top ; the top is every now and then
scraped off and thrown aside, to be sent to the tye, and more
stuff is added to that in the sieve, and the operation continued
until all the material from the third running is exhausted, or
it becomes necessary to empty the sicve. 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
practice knows how to wield. Through the small holes of the
copper bottom a large quantity of fine black iron sand escapes
into the vat or keeve, over which the instrument is used, and
a quantity of fine gold escapes with it, which would have to
be subsequenily 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 accidents. The whole gang was
for some time employed in constructing a dam, which, when it
was nearly complete, was carried away by a freshet, and many
difficulties were experienced when the river was lowest,
(which should have been the best period for working,) through
the want of a proper supply of -ivatbr 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
conveniences exist, which rise up only after operations have
been carried on regularly for some time.

My visit lasted a week, during one day of ‘which a heavy
fall of rain prevented work ; but for the remainder of the time
a regular account was kept by me of the gold collected and the
wages paid. The quantity of gold amounted 1o 1434 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 ahout four shillings and fourpence cur-
rency per penny-weight. This would give a total value of



£31 8s. ; the wages paid were £15, leavinig 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 1'77 grains per pound avoirdupois; this would give
165% penny-weights to the ton, the gross value of which would
be about £36. From among a 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 latier 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 golden yellow, and that the discolora-
tion was occasioned by 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 cinnabar, 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 varicus 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 operations of those who have
followed the chase, and to judge from the quantity of the shot
the place must have been one of favorite resort. Whether the
hunters may at any time have brought quicksilver with them
and spilt it, is a question that eannot be determined.

It is impossible to say, without more widely distributed ef-
fective trials, whether this place is betier 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 sufh-
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 mot in general remunerate
. unskilled labor, and that agriculturalists and others, engaged in
the ordinary occupations of the country, would only lose their
time by turning gold hunters.

Some regular work has been tried on the Touffe des Pins,
in the Seigniory of Vautlreuil Beauce, but I am not aware of
the quantity of gold obtaified 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 from the Touffe des Pins wanis two penny-weights of
four ounces. The largest piece obtained on the Riviére du Loup
weighed under two ounces.

Iron Ochre.—Small patches of reddish-yellow iron ochre
were met with on the thirty-fifth or thirty-sixth lot of the first
concession of Hemmingford, by the margin of one of the small
ponds which occupy the deep ravine called the Gulf 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 bhas 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 Bean-
harnois and runs beyond Mont Calvaire ; indeed there wounld
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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-seventh lot in the second range of Williamstown, in the
Seigniory of Beaubarnois. The rock is sitnated about - seven
acres to the south-east side of the road, where from four to five
feet of thickness are exposed, divided into beds varying from a
few inches to two feet. The exterior is a very pure opaque
white, and it appears to have been bleached a little under the
operation of the weather. The interior beyond the reach of the
weather is rather more translucent, and therefore not so dead
a white ; the quantity of iron present is probably very small, bat
the stone has not yet becn analyzed. The field was some years
ago purchased by Mr. J. Dagg, of Montreal, for the purpose of
establishing a glass factory on it, but the design, not however
through any defect in the stone, never came into operation.
The same rock on the Riviére 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 interesling
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 4nalogous geo-
logical place in other geographical positions, where the quan-
tity may be more abundant.

Small black phosphatic nodules are mentioned by Mr.
Murray as occurring at the base of the Chazy limestone, on the
thirty-third lot of the seventh concession of Lochiel, where they
are sparingly disseminated in the rock. 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 nodules,
however, when separated from the rock, hold, accordingto the
analysis of Mr. Hunt, a large amount of the phosphate, they
womld probably render the limestone beds, in which they occur,
of more than ordinary value, to be burnt for agricultaral appli-
cation when lime is required, -as the phosphate can scarcely
fail to be of additional service.

Small black phosphatic nodules exist also in thin sandstone
beds interstratifying green slates at Grenville. These beds
have been cut through in excavating the canal near 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
vertical 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 ascerlain cost.
Brown nodules of the same description, but larger in size,
occur in a conglomerate supposed to be of the same age as
the Grenville beds at the Allumette 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 imnportance
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 point.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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no undisturbed locality to shew the complete sequence of the
members of these two groups having yet been met with in
Eastern Canada. The limestones, holding more or less of these
nodules, are about eight feet thick, but in on]y one bed do they
occur in abundance, and this is of an irregular 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:
' 1. : ¢
Hard dark grey sandstone in thin layers of four inches to one
foot, separated by thin layers of dark grey and black
shales with fine scales of mica........... e 3

Hard dark grey sandstones and shales, wuh lwo hard dark
grey beds which weather brownish, and are strongly cal- .,

CATEOUB .ievrerrsersresnnnsonosaressnsnsnsssanasscaratssrnasasssasensas Do
Dark grey brownish Weathenng hmestone of an arenaceous
character weiicieciessseciararennanene Cereateenetentannaae coreserse . 2.

Dark grey brownish weathering limestone, and dark grey
sandstone layers with dark grey and black arenaceo-mi-

caceous shale... TP SR X
Dark grey sandatone wnh dark grey arenaceo-micaceous
* shale .cuceenciees cesreeretnenies 10.

Dark grey fine gramed thlck-bedded sandstone very sllohtly
calcareous ; the band swells occasionally to greater di-
mensipns in the strike, and diminishes occasionally toone

Dark grey thm sqndstones and shnles, a greater proportxon of
shales than in the previous beds... PR/ A

Grey fine grained calcareous sandstone in beds varymrr from
four inches to one fuot, separated by dark grey and some-

times black shales and occasiopally by green shales...... 94,
Striped light and dark grey micaceous shales of an arenaceous
Charaster....cceerieintimiinrinninniisiniiieinesiessnnmrersene. . B
— 186. .
2
Striped grey and red arenaceo-micaceous shales with beds »
of grey limestone......coiuvrvereriiirucnsiiinanorsneseneoseoreans . 4
Red shale with grey hmestone and dark grey sandstone lay-
€FS teiveruenrisrssreostarie s onrerermasnessentatsannnnsrnntensenseenne 6.

Grey limestone beds, pntohes in-whieh are of a oonglomarato
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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.....cccc.oeuvvrann..
Green and grey shale with thin bands of limestone..............
Grey conglomerate limestone, with a few small bluck phos-~
phatic nodules and with some shale above and below the
band .. -
Grey and reddlsh-wrey sbale, w1th a ba.r‘d of frrey hmestune
Grey arenaceous limestone with bands of red and green shale
Grey arenaceous limestone beds separated by red shale......
Grey arenaceous limestone with small thinly disseminated
black phosphatic nodules.....cccc.vieveirirereeicrininenneen.

[y

Grey calcareous sandstone and arenaceous limestone, separat- .

ed into beds by grey arenaceo-micaceous shale......
Grey calcareous sandstone and arehaceous limestone, separat-
ed into beds by grey and red shale....
Red shale with bands of grey limestone...
Grey limestone beds separated by dark grey shale wnh a
band of red shale at the bottom... e
Green aund red shale with a few bands of hmestone
Red shale with patches of conglomerate limestone, someumes
swelling out to a foot and sometimes diminishing to twe
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 multitude of black ptosphatic no-
dules, or pebbles ; some of them are ag round as shot and
some quite flat, while others are of irregular shapes........

3'
Red shale ....cecccmmnnncncarasoas vesersseseneesnnsanan ceesreterersnssrene
Green shale vhrreestacae hreseeses s iranstteeersesnstentarsnarresnttaranan .
Red 8hale.....cccivviineerirstnnneiienniiereenniecio e, eere
Green Bhale ....ciieeriaerncieraioersinicnssnseresecane esnresanraenare
Red shale .. ceerecouseresastaracanesearnaares ceseaes R

Green shale e ri et aransrenesastntserbeasasatsun e s atrehennnraenanane
Red 8hale vuiueicieenicieciirinnieriiiieiiircaiioecissmensirenennene

Green 8hale .ccccevnineenee. cereassasann easene cremtrettensasatearnennrine
Red shale.......... veerenee cevssensennan creeeeres errerssnanues caseavsaneeses
Rel and green shale..........

Red 5hale .ecveeuesiierinrenseens
Green 8hale ....cccee eiiiepemriinninrmiiiiinianiiii
Red shale with green stripes.......... cereenens cereererensenaune ceeune
Red shale with irregnlar bands of yellow weathering grey

sandstone, occasionally of a calearcoas character.....c.e.uee

2.
— 85,

12

10,
14.
4,
1.

10.
18.
10.
46.

12.
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Red shale with a bed of yellow weathering sandstone at the
DOUOM  cevreverererirnieiiinnecrenncieaeasnssssessanasssesssiaseeens 46

Red shale .. wrevsnenenns 60,
Red shale wnh beds of coarse dark grey sandstone ............... 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 is in general slightly
calcareous, and there are great and‘small subspheroidal
shapes or portions which are very calcareous; in conse~
quence of the presence of these calcareous spots, when
several small ones are near together, the rock wears intoa
fretted and pitted surface like the pillar sandstones of
Tourelle, (see Report for 1843-4.) The rock is thick
bedded and the beds are separated by thin bands of green
shale ; portions.of some of the beds are coarse, and have
white quariz pebbles as large as peas, and at the base

they become a fine conglomerate............. ceee 32
Red and green shale with three bands of sandstone occup) ing

one third of the amount..
Red and green shale with lhree banda ofsmdstone 4,
Red and green shale with a ten inch band of sandstone at xhe

top... ens e correenene 4

Whitish sandatone, hard and very quarlzose, a]most a qumtz

rock ; to the eastward it swells toten feet... 4.
Green shale ' 4.
Green shale and sandatone 4.
Green 8andstOne ....ccecciiveneiiennriicineiienmecistesisareessonensscnse 2.
Green and red shale....oc.ccviiiniiviiiieriemevrererioreensrsiosensns De

Green sandstone...ciceinieireiieeinrieirmerecaersnrerasenssesences 4
Green Shale .cucvevreiiiiiiiioriiniraiicsniecemmoeesonmene

Green 8andstone ......ivevcvereeecernnrieisieiniiane, crerasereeneanene 2.
Green shale with bands of sandstone......ceucereeiisissereniirenes 2
Green sandslong......ccovvueene cee T
Green sandstones vnlh one or lwo partmgs of green shale .- 7
Green sandstone with partings of green shale.........coceveee. 43,
’ — 130.
5
Red shale with a few bands of sandstone increasing towards the
bottom... wees IR 3
Red shale and sandslone. .......................... corerseenermennsanes U
~— 168,
6.

Green 8andstone..ccesieeirierunraneiresecssnrssseasessssonnaasssasonasses 10
L0NCEAIEA 1evvrnercrerererserserrasracssoersonssessaserorsssensessassaseecns B
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Greenish sandstone ....c.evceeeinicenioerensiniesivimsnimmescines 3.
Red shale ....ccceviecnnnrnvormunecenncassnesiacnsinncissmssnsencnsssrasee 1o
Concenled .iucvaiiriinenininienrcrinnoncescstariornesscmiestesscrsness  Ou
Greenish 8aNdStONe ...ocevveerrerrnnnraccisersensnsesrrans 1.
Concealed ...ovveennnes veserens cervesssarrerarennsenae verererersans cerennsas 26.
Greenish 8andston@...cc.eceecrecnncicsiiescririsensiecisserissessnnss 8,
Green sandstons and green shale SRR §

Greenish sandstone, calcareous in spots and composed of fine
conglomerate at the bottom....ccc..ccvvrvevininnenierennnnns  65.
Greenish sandstone with bands of red shale............. ceeeranans 2.
Red shale with thin bands of sandstone.....cccecserieriennnniernne 2.
‘Green sandstone sometimes very chloriticand dark colored ; it
holds scales of plumbago......cccceveeisincisircsirreniieisrinenss 2

Red shale with thin bands of sandstone.......... verssarsannanes . 15,
Concealed but supposed to be chiefly red shale ..........ovuvuee. 18,
Greenish sandstone with red shale....... verereresnienranes . 2.
Concealed ....coennninsvnarseinrimsiiirasieiinioanan . 20
Greenish sandstone .................................................. 13.
Red shale with bands of green shale and a few bands of aand—
BIODO trenvierusiruncrecnennonrensnsorannsinnsenartaesesseasorsvaran . 8.

Dark iron-grey sandstone................................................ 3.
Concealed ....ovvieiiinimmeienniieiniincinnincim e, 2
Greenish 8andstone .....eeiveverecreeiirirenes eerenneree vrarenees e 6,
Red and green shale.....c.uvceriieniiieiincnnencnincininenniieneie, 34,
Greenish finre conglomerate with - whxte qunrtz nebb}es as

large as peas and beans... RN X
Greenish fine conglomerate......ccveveeruenrrriccrensnsirereserannenes 11,
Greenish sandstone and fine conglomerate cesersrsaeennenn. 22
Red and green shale and sandstone........eeivievermsonieencirinns 13,

— 392
1256.

————

Clays for Common Bricks and common Pottery.—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 diflicult to state where they are not to be found than
where they are. In the immediate neighborhood of the
village of Beaunharnois, the bank of clay which ‘extends along
Lake 8t. 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 ortwofeet. 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 procyred behind the
village ; the articles made are tureens, jugs, butter and cream
Jars, ginger beer bottles, and sach 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
apper 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
«hisel, 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 paris 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 se 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 in the stone at Beauharnois Village, and
the mill on the St. Louis River is built of the material procured
there ; and though the interior was, some four or five years ago,
destroyed by fire, the shell remained good, and the machinery
and wood work were renewed within the same walls, the
upper part of which alone required repair. A quarry is open
in the upper beds on the one hundred and fifty-first lot in the
second range of Williamstown, two houses erected from which
in the vicinity have a very substantial appearance. Some
beautiful stones, quarried from the formation for building a
church, were observed on the eightieth lot in the second conces-
sion of Hemmingford.

I am not aware that any of the stone was used for the facmo
of the locks on the Beauharnois canal, for the supply of whlch
however, the exposures at the mouth of it would have been very
well situated. 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 from 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
{ocalities, as well as from beds equivalent 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 quairies 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 sandstone which
overlies the two-feet limestone bed of Chatham are of a loose
and porous texture, and are much resorted to by the country
people for backs to théir chimney fire places. The stone is
ccapable of resisting considerable heat, and it has been used
with suceess and economy in the furnaces of the pyroligneouns
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 quantityof it is such as to render the stone unfit for
foundry heartha.

Quick Lime.—All those purer limestone beds, Whlch 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 frgqm 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 te
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,
thiek, 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 stratigraphieal 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
mortar, but experiments with it by Mr. Hunt as a cement by
burning, grinding and mixing into a paste with water were not
successful. The mixture was still soft after remaining twenty-
four hours under water.

Flag Stones.—The Potsdam sandstone is known to yield
beautiful flagging at Malone, in the State of New York, and
sinee 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 locality the thickness
exposed is not great, the whole of the beds seen not exceeding
seven feet, while only some of them varying from two to four
inches are fit for flagging. In the second locality about eighteen
feet of whitish-grey sandstone occur in alternating bands of
thick and thin layers, there being three of each of between
three and four feet. The thin bedded bands would give flag-
stones of one to three inches in thickness, but they would be
inferior to those of Malone, being more brittle, lesa even and
breaking into less reguler shapes,

Indusirial Exhibition.—A considerable portion of my time
havisg been devoted to an endeavour to bring tegether such &
collection of the mineral productions of Canada, as would
fairly represent that branch of the resources of the Province at
the Exhibition of the Industry 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 intek
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 colleetion
will be to give a catalogue of the materials of which it was
composed. Only such minerals were sent as were known to
be capable of application to industrial purposes ; they were con-
tributed by twenty-nine exhibiters, but the chief part was col-
lected by the officers connected with the Geological Survey
of the Province. The arrangement adopted was similar to
that given in the Catalogue of Caradian 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.

#—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 oecurred, the
geological formation and the locality in which it was situated,
with the facilities for working it, and the name of the ex-
bhibiter. As all these details, in regard to the various known
mineral localities of the Province, have already been stated in
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the various Reports of Geological Progress which have been
transmitted to the Government, and particularly in the Catalogue
of 1850, already alluded to, it will not be necessary in the pre-
sent list to give more than the name of the substance and such
a general indication of its locality as will facilitate a reference to
what has been said heretofore, with the name of the exhibiter.

CATALOGUE.
Metals and their Ores.

Muaceneric 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.

Muaexeric IroN OrE.—A large block from South Sherbrooke.—Dr. J. Wil-
son, Perth.

SexcuLar [RoN Ore.—Specimens from Wallace Mine Location, Lake Hu-
ron.—Geological Survey.

SexcuLAR rRoN Orz.—A large block from McNab. —A4. Dickson, Packenham.

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

' Vaudreuil.

A Jarge block from Riviére du Chéne.—J. Proulr, 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

Seiguiory.—Geological Survey.

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

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

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

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

ILuEeNITE, sometimes intermixed with Rurire.—Large blocks from St.
Urbain, Bay St. Paul.—Geological Survey.

Zrxc OrE (BLENDE.)—Specimens from Prince’s Location, Pointe des Mines
Lake Superior.—Geological Survey.

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

Corezr 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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{VamizgatED.)—Specimens from Point Porphyry Lake Superior, Bruca
Mines Lake Huron, Inverness.—Geological Survey.
(VitrEOUS.)—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,
Michipicetea Island.—Geological Survey.
(ARGENTIFEROUS PYRITES.)—Uptan ; (AURG-ARGENTIFEROUS)—Ascoit.—
Geological Survey.
Coprer Ore (YrLLow.)—Large blocks from Bruce Mines.—Montreal Mi-
ning Company, Montreal.
Correr (SmrLTED.)—Tough cake from Bruce Mines, resulting from the
pyritous ore.—Montreal Mining Company, Montreal.
Corpgr (NATIVE.)—Specimens from St. Ignace Island Lake Superior.—
Montreal Mining Company.
NickeL Ore (Surraurer.>—Specimens from Wallace Mine Lake Huron.—
Geological Survey.
SiLver (NaTive.)—Specimen of 3} per cent. ore from Priunce’s Location,
Lake Superior.—J. F. Badgley, Montreal.
(SMELTED.)—Specimens resulting from the are of Prince’s Location
Lake Superior.—J. F. Badgley, Montreal.
(NaTive.)—Specimens from Prince’s Location and Harrison’s Loca-
tion, Lake Superior.—Geological Survey.
GoLp (Native.)—Specimens from washings on the Toufle des Pins,
Vaudreuil Beauce.—Chaudiére Mining Company, Quebec,
(Narive)—Specimens from Lake Etchemin, Rivers Chaundiére, du Loup,
Famine, Poser’s Stream, Bras, Guillaume, des Plantes, Metgermet,
St. Francis, &c., &c.—Geological Survey.

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

Urax OcurE.—Specimens shewing traces from Madoc.—Geological Survey.

Caromic [roN.—Large masees from Bolton and Ham.— Geological Survey.

CanaLT BLoom.—Specimens shewing traces from Prince’s Location Lake
Superior.—Geological Survey.

Wap or EsrTHY MANGANESE.—Small specimens from Bolton, Stanstead,
and Tring Townships, and the Seigniories ef Aubert Gallion, St.

Mary and St. Anne.—Geological Survey.
MacNETic IRON PyRITES.—Specimens from Lanomye and D!Autraye.—

Geological Survey.
MoLyBpENITE.—Specimens from Terrace Cave, Lake Superior.~—Geological
Survey.

Doromrte.—A large block from Dathousie.—Dr. J. Wilses, Perth.
Specimens from Litchfield, Dunham, Leeds, and Stakely.~Geological
MAuurrz.—Largg masses from Bolton, and large masses stained with
oxide of chromium from Belton and Sutten.—Geological Suyvey.
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Mineral Paints.

Izox Ocurg.—Specimens from Seigniory of St. Anne Montmoerency.—E.
Caron, St. Anne, Montmorency.
Specimens from St. Rose.—L. M. Cyr, St. Eustache.
Specimens from Pointe du Lac, 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 Beauharnois, Stanstead, Durham.—Geological Survey.
BaryrEs.—Speoimens from Baryta [sland Lake Superior, Bedford, MacNab,
Seigniory of Vaudreuil Beauce.—Geological Survey.
SoarsToNE, TaLcOSE State.—Specimens from Stanstead, Leeds, Pottan.—
Geologiical Survey.
ProsenaTe or Iron.—Spetimens from Vaudreuil.—R. Lancaster, Vau-
dreuil.

Materials applicable to the Arts.

Limograrric Stonk.—Blocks from Marmora, prepared, with drawings
and illustrations.—Geological Survey.

Materials applicable to Jewellery.

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

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

Rissonnzp Currr.—Specimens from Thunder Bay,. Lake Superior.—Geo-
logical Survey.

Pemistrarre, PerTHITE, LABRADORITE.—From Buthurst, Burgess, Drum-
mond.—Dr. J. Wilson, Perth.

Materials for Glass-making.

Waite Quartzose SanpsToNEs.—Large slabs from the Ottawa Glass
Works, Vaudreuil.—Boden and Lebert, Vaudreuil.

HITE QUARTZOSE SANDsTONE.—Small specimens from Ship Channe! Lake
Huron, Ham, Nepean, Isle Perrot, Riviére du Chéne, Stukely.—Geo-
logical Survey.

Prrensrong.—Small specimen from Michipicoten Island Lake Superior.—
Geolagical Survey.
Refractory Materials.

So4rrone. ~—Large thick slabs from Bolton, snd small specimens from Sey-
mour, Sutton, Bromae, Potton and Bolton.—Gealogical Syrvey.
Prezsrong.—Small specimens from Calumet Falls.—Geological Swurvey.
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Prumsaco.—Large and small specimens from Grenville.—Geological Sur-

vey.
Large specimens from Grenville.~—Hon. R. U. Harwood,, Vaudreuil.
Wurte SanpstoNE,—Specimens dressed and undressed from St. Maurice.—
Hon. J. Ferrier, Montreal. '
Assestus.—Large specimens from Dalhousie.—Geological Survey.

Mineral Manures.

Puospuate o Lime.—Large crystals in crystalline limestone from Bur-
gess.—Dyr. J. Wilson, Perth.
Gyrsum.—Large blocks from Dumfries, Brantford, Oneida and Grand River.

—Geological Survey.
Fresu-waTerR SHELL 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. I Delesderniers, Vaudreuil.

Grinding and Polishing Materials.

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

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

TareoLt EarTH.—A specimen from Montmorency.— Geological Survey.

Materials applicable to Common and Decorative Construction.

Roorine SuaTes.—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 GraNiTE~A cuat specimen from Stanstead.—J. Munroe, Stan-
stead.
A large cubical split block from Stanstead.~—~Geological Survey.
LimesToNE.—A cubic dressed block from Quebec.—N. Aubin, Quebec.

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

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

Hypravric LimesToNE.—Specimens from Brantford, Kingston, Nepean.—
Geological Survey. _
SerPENTINE.—A large block from Burgess, and a small polished specimen.
—Dr. J. Wilson, Perth.
Large cut and polished slabs from Orford.—Geological Survey.
MarsLE.—Large cut and polished slabs from Dudswell, St. Armand, Pack-
enham, Phillipsburgh, St. Dominique, Grenville, Portage du Fort.—
Geological Survey.
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Baicxs, WaiTe anp Rep.—Specimens from Camden.— Geological Survey.

. Miscellaneous Materials.
MineraL CaovuTcHouc.— A large specimen from Enniskillen.—Geological
Survey.
Prat.—Specimens from St. Dominique.—Dy. Boutillier, St. Hyacinthe.

NoTe.—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 public Canadian contribution as it is
yet an imperfect document.

To indicate how this collection as a whole compared with
those of other countries, it will perhaps be suflicient, instead of
making any statement of my own in regard to its merits, to
quote the opinion of the jury of the class comprehending
mineral products, as expressed in their report by Mr. 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
“ guperior, 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 beauty and rarity, they considered that
they would not be justified in adjudging any reward to those
who exhibited them, unless the specimens had been obtained by
special research on the part of the exhibiter, or afforded especial
information and instruction in the seience to which they belong-
ed. In consequence of this decision, isolated mineral or geolo-
gical specimens, unless they were connected with some dis-
tinat operation, were excluded from competition.
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But little industry being yet devoted in Canada to the appli-
cation of mineral products, few rewards could be bestowed
under the operation of this rule, on individual exhibiters, how-
ever various and excellent the collection. There were only
three Canadian exhibiters, connected with mineral manufac-
tures, whose products came before the Jury; to two of these
prize medals were awarded, and honorable mention was made
of the third. The two former were the Montreal Mining Com-
pany, noticed for their exhibition of tough cake copper, and the
ores from which it was smelted, and the Hon. J. Ferrier,
for his wrought iron from the St. Maurice forges, and the bog
iron ore of which it was the produce; and the latter the
Marmora Iron Company, for their cast iron extracted from the
magnetic oxide. Honorable mention was also made of Dr.
James Wilson, of Perth, who, in addition to magnetic iron ore
from South Sherbrooke, exhibited phosphate of lime from Bur-
gess, and other minerals from other places, all the results of
his own researches ; and ordinary mention was made of Mr.
R. Lancaster, of Vaudreuil, and Capt. Morin, of St. Vallier, for
their bog iron ores ; of Messrs. L. M. Cyr, of St. Eustache, E.
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, for 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 products of a large area, and as affording in-
formation of new sources of supply to those engaged in the ap-
plication of such productions to the purposes of life, would
probably have received a higher award than it obtained ; but
my own name being that most connected with it as a whole,
while at the same time I had, without solicitation, been honor-
ed with ap appointment as a juror in the class to whieh the
callection belonged, my colleagues were precluded from bestow-
ing on it a higher mark of distinction than a speeial notiee in
the report.

It appears to me that the mineral collection made 8s favoy-
gble an impression on the public at large as npon 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 nomineral
coal existed in the vicinity of the ore, he did not appear to ap-
prehend that any competition would arise to interfere with the
gupply to the Colony of those qualities of iron which are made
in the United Kingdom from the deposits of the carboniferous
era. Some of the extensive Sheffield manufacturers of steel,
who are supplied with the chief part of the iron on which they
bestow their labor, from Sweden at prices varying, according
to quality, from £10 to £33 per ton, appeared desirous of as-
certaining the cost that would be required to smelt the magne-
tic oxide in Canada, and it seemed to them to be a question
connected with the wages of labor rather than anything else,
(if 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-
guestionable ; its character for such a purpose stands higher
than that of any other country ; it is made from the magnetic
oxide, and between the magnetic oxides of Sweden and some
of other countries chemical analysis, instituted for the express
purpose of comparison, has, it is said, been unable to detect
any difference. It might be supposed, therefore, that smelt-
ed with charcoal and geanerally 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 asto
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 Atlantic, and that with the assistance of a coy-
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 metallurgists the good quality of
the wrought iron of the St. Maurice forges appeared the more
deserving of attention, as the ore from which it is derived being
the hydrated peroxide, is usually accompanied by a small
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amount of phosphorus in the form of phosphate of iron ; it is
difficult to remove this impurity which in too large a quantity
renders the metal cold-short. In cast iron, however, its pre-
sence 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
amouant of phosphoric acid. The peroxide of Macuab, 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 Chaudiére Mining Company’s washings on the Touffe
des Pins, were not equalled by any in the building, with the
exception of a mass weighing eighteen pounds, from Cali-
fornia, and with other pepiles less in size and fewer in number
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than those of the Touffe des Pins, from various of those locali-
ties which were cited in last year’s Report, as affording indi-
cations, were eagerly inspected by the public; as already
stated, honorable mention is made of those exhibited by the
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, madeé inquiry as to the
general probabilities of the supply, the cost of mining, and
carriage to a shipping port. One manufacturer has this season
sent out an order to procure a quantity of the mineral, and has
been supplied with about five tons of it, previously procared
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 Smyma,
had reduced the price, in the beginning of this year, to £4 per
ton, which may possibly be too low to permit of a profitable
export of it from Canada.

In regard to the third class of minerals, 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
ochres imported into London in a crude state, and prepared
there on a large scale, can be sold to a profitat £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 shoilld surely render it unnecessary that any should
be imported into this or the neighboring colonies. In the
Canadian collection there were no less than seven exhibiters
of ochres from eight different localities, the deposits in most of
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which are important in quantity. An enterprising American
who attended the Provincial Exhibition in Montreal in 1850,
immediately on observing the ochre exhibited by Mr. D. G.
Labarre, from Pointe du Lac, went down to the spot and pur-
chased the lot on which it there occurs ; and I understand that
he has since exported from it several 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 scientific
interest connected with them, which is that they belong to a
formation of much older date than any lithographic stones
heretofore discovered. Researches for them have heretofore
been confined to the rocks of the Oolitic series, while in Canada
they are found near the base of the Lower Silurian; this dis-
covery widens the field in which those who practice lithogra-.
phy may seek for the stone.

A considerable number of agates, some of them of large size,.
obtained on Michipicoten and Simpson Islands, and various
parts of the north shore of Lake Superior, in which places they
abound, together with several beautiful specimens of perthite
and peristerite, (different species of feldspar contributed by
Dr. Wilson,) were placed in the hands of a London lapidary te
be slit and polished for exhibition, and their addition to the
collection, as materials applicable to ]ewellery, 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 twicc 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 wonld follow. A suitable material for making

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

Among the refractory materials, were exhibited largé 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 abufdanee 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 Dumffries,
Brantford and Oneida, I was indebted to the kindness of Mr.

rd
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Gilbert Burrows, are especially mentioned in the jury’s report,
by which it will be perceived that the gypsum is considered
sufficiently pure for the purposes of statuary plaster.

Some of the whetstone rock from the Eastern Townships
was considered of excellent quality, but the collection was not
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-
lishments in England, for the preparation of such stones. He
imports stones from all parts of the world, and in the report of
the jury, I observe mention made of hones from the banks of
the Niagara. The name did not attract my attention while
inspecting the collection, and I have not since been able to as-
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 instructive and
satisfactory lesson of the variety of useful purposes to which
so cheap and easily wronght 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 coolers, dairy dressers, kitchen
and hall flooring, tables, chimney mantles, and a maultitude 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 a silicious 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 uot for-
warded for exhibition. Considering the abundance of excel
lent material the Province aflords, 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




58

the consequent knowledge of the material that must be in the
possession of proprietors, engineers, contractors and builders;
I had expected contributions from many sources in the form of
dressed blocks, and endeavoured in some instances by solici-
tation to procure them, but with the exception of a very hand-
some dressed block of limestone of a foot cube, from Mr.
N. Aubin, of Quebec, a dressed slab of granite from Mr.
Munroe, of Stanstead, and a smaller one of limestone from Mr.
J. Scott, M. P. P., of Bytown, I was under the necessity of re-
presenting our building stones by such shapeless fragments of
suitable material as had been collected on the Survey for rock
specimens. In the English division of the mineral department
there were some admirable collections of building stones, and
80 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 blocks of cut granite in the best collection weighed no
less than thirty-one tons, and of this species of rock there were
many splendid examples from 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,
anundressed bloek 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. I was informed by the marble manufac-
turer, a highly respectable one, who eut the stone, that large
blocks of such a deseription 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 mueh 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 rineral depart-
ment. His judicious distribution of the space allotted to the
contribution, and his taste in deciding upon appropriate deco-
ration, added greatly to the attraction of the whole colleetion,
and the minerals participated in the effect of this upon 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 duties assigned tohim in the Canadian division,
was of great advantage to all the Canadian exhibiters.
Museum of Economie Geology.—The aet making provision
for a Geological Survey of the Province, contemplates as one
of its objects the establishment of a4 Provincial Museum for
the purpose of illustrating by maps, specimens and descrip-
tions, the geological structure of the country, and of affording a
view of its mineral resources; and the government having
placed at the disposal of the Survey a building, in which the ar-
rangement of the materials that have up to this time been
brought together can be ecommenced, 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 musenms connected with edueational institations,
minerals are usually exhibited as they are related to one
another in chemical composition, in erystalline form, or other
outward mark by which they are distinguished ; such eol-
lections are useful to enable a learner to acquire a genersl
knowledge of mineralogy. Orthey may be arranged in their
geological relations, shewing how the minerals are grouped i
the veins or beds which contain them, what species of rocks
the veins ent, and the attitude of both the veins and the sirata;
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and if to this be added the order of sequence in the strata,
as they are marked by their fossils, the collection would teach
geology, including the art of discovering useful minerals. But
another arrangement of which mineral substances are capable,
and which is not found in ordinary educational institutions, re-
gards their application to the purposes of life ; it is particularly
in the exhibition of the useful minerals of the country, and the
illustration of their applications by examples, that a collection
connected with a geological survey is of essential 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
somelimes 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 national 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 eonnected
with the Geological Survey 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 instructive display of the same
kind, in which the idea was carried beyond minerals, to
all substances which nature yields, and to all the applications
of which they are capable,—beyond the materials and indus-
trial arts of one country, to those of the whole globe.

“In a new country, just beginning to ascertain its possession
of useful minerals, one of the most difficult things possible is
to introduce the skill requisite to make them available. De-
scriptions of them, and their applications, may be printed and
published, but it is not easy to get the descriptions read; in-
deed a vast number of those whose labor might be 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
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Woobsrock, '29th January, 1852.

S1r,—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 distinet 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 Rividre a
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 Bytown :—

Rise. Fall. Height.

Feet. Feet. Feet.
Lot O, Bytown,.. veerererarsarsassessarneseeses 02U
Billings’, Gloucester lot 17, Rldeau front eeees58:36.....0nes ...120-60
Cumming’s, W. Gloucester, lot 17, con. 13 ceeeen. 124400.,...........244-60
Rossiter’s, Osgood, lot 3, can.5....................................69’60..175'00

Kemptville, Oxford, lot 27, con. 3...... R seneee . 30,00........:...205:00
Edwardsburgh, lot 27, con. 10, 12} miles from St. .
Lawrence....ccsemsererresneseranssessasanies censensenes 35,00............240-00

Edwardslmrgh lot 30, con. 6, on Pente Nation

River, 8 miles from St. Lawrence......cvesverscsroserenee7300..167-00
Petite Nation River, 10 miles from St. Lawrence. 8-00............17500
St. Lawrence, at Prescolt...c.cciiescsavsssesiinroseserensncse 57°00..118-00
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A less important set of levels taken during the season on the
Riviére de llsle, 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
commanding the country areund for a considerable distance, is
eighty-two feet over the stream, and thus 126 feet over Lake St.
Franeis, the chief rige being immediately -near the Lake ; and
though there are some few distant points of country rather
higher than thls, they probably do not exceed 150 feet above the
lake.

This plateau is of a good agricultural character where it is
cleared, and produces much heavy pine timber in its forests.
The country which flanks it to the westward is hilly, but not
mountainous, and the exposures of rock are more numerous
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 formation on all these sides is the
same.

Distribution of the Formations.

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

My examination of the Metamorphic series has been chiefly
confined to the western limit of the plateaun, including the
shore and islands of the St. Lawrence, between Brockville and
Gananoque, and the townships north from the river, lying be-
tween it and the Rideau Lake. The character of the mass in

" the Thousand Islands, and on the immediate north bank of the
St. Lawrence, is that of micaceous and hornblendic gneiss,
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the elementary minerals of which prevail more or less in all
the layers, and according as some one of such minerals pre-
ponderates in a bed, it gives it a micaceous, hornblendic,
feldspathic, or quartzose character. Such beds are variously
interstratified with one another, and some occur which are a
nearly pure quartzite. In some parts there occurs an alternation
of white and grey quartzite, the former sometimes very pure
white, and occasionally vitreous, perhaps fit for glass-making,
as at Bloek-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 crystals
of tourmaline ; but there are large grained masses running with
the stratification, very feldspathic, sometimes grey and some-
times white, the latter consisting almost entirely of large 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 occurs, associated with .white
quartz and large grained feldspar, the latter in spots and
patches through the calcareous matrix, which is also dotted with
small spangles of graphite.

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

On Charleston Lake, situated inthe northern concessions of
Escott and Lansdowne, the prevailing rock, on the numerous
islands and on the shores, is whitish or greyish quartzite, asso-
ciated with masses of white feldspar rock and white crystalline
limestone. On a point about half-a-mile south-west from
Charleston village, and on an island half-a-mile beyond, called
Bluff Island, there is a rock consisting of a mixture of a pale
green 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 mass is of a decomposing crumbling
nature. The strike of the beds is north-east and south-west, and
they are cut by a transverse vein of calc-spar and heavy-spar,
sometimes the one mineral and sometimes the other prevail-
ing; through both are disseminated crystals of galena with
iron pyrites, and probably copper pyrites, the latter indicated
by stains of green carbonate of copper, arising from the decom-
position of the 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 erystalline 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.

St in,

Pure white, highly crystalline, coarse grained limestone with small

An

disseminated scales of graphite running in layers, and rounded
grains of mica.....ccccveeeeris tererersernauneunarraseninertrsnasnnsanein
aggregate of color]ess trauslucent quartz, contammg cleavable
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-translucent 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.........cc.es . cererrecnncatiaanes

A fine grained and more calcareous aggregate of quartz w1th cleavabie

forms of feldspar and cale-spar, and scales of graphite ; green
stains ocour in patches............ ceesterenrenisnesasnereemensentenanrieacns

Coarse conglomerate, of which the matnx 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 Jaminated, the lamin® being shewn by
intervening bands of a white color ; one of the laminated pebbles
is characterised by a layer of coarser pebbles in one of the di-
visions. The saudstone 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...

Fine grained calcareous sandstone - rretresnsrerarrreaarrrsassernare
Fine grained, very hard crystallme, arenaceous blmsh-grey hmestone

weathering reddish, with a few seales: of graphite.......... Cevens

Pure white, highly crystalline, coarse grained limestone with scalss

of graphite in some abundance, and rounded grains of mica, be-
sides small grains of amber colored chondrodite runeing in
layers.....ccueenennes g R,

=2
W o
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A portion of the Metamorphic formation is seen near the
eastern extremity of the trough, in the seigniory of Rigaud,
flanking the Rigaud Mountain on the south. The mountain
itself, as observed in your Report on the Ottawa, is a trap, the
character of which varies considerably in different parts. The
north-west side, directly over the village of Rigaud, was found
to consist of an aggregation of pinkish or flesh-colored feld-
spar and smoky quartz, sometimes holding grains of magnetic
iron. At the summit, on the north-west end, the rock is por-
phyry, having adark 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 transparcnt quartz, the
exterior surface of the rock weathering very white. At the
eastern end of the mountain, the rock is composed of large
gized 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
Cdte Guillaume, there are gneissoid beds consisting of an ag-
gregation of flesh colored grains of feldspar, and in lesser
quantity of small grains of translucent white quartz and black
hornblende, with the addition of small grains of magnetic iron.
These beds are interstratified with others of a different charac-
ter; one set is composed of small cleavable forms of black
hornblende with grains of translucent yellowish-white feldspar
weathering opaque white, and crystals of brown mica. Another
consists of greyish-green 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 cale-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.

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

Pt Io.
Sandstone, blood-red at the top and chocolate colored at the
bottom, with nodules or concretions of quartz, weathering
brown on the upper surface....... erseneinniens ceraones cresaonane .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 hue, and occasion-
ally striped with decided red......coeerieccermmirecisscnnercnroenns 6 7
Red and dark brown sandstone.....ccceaveiciriirerineercnecsicsnasennes. 5 0
Blood-red coarse sandstone with concretionary nodules.......... 2 0
. Dark brown, red and yellow banded coarse grained sandstone,
dividing into thin Jayers....ecimavicesicenannnn 11 0
Red and yellow sandstone in altemaung smpes, dxvnded mto thm
FE:3,77-) 1 G U O SRS cereosinens T3
Red and yellow s!nped and mottled sandstone of a coarse gram
not well exposed...ccocariseerienreiererareneniane erarererereananens o 11 0

Coarse red sandstone with quartz pebbles scattered through it... 2 6
Coarse dark yellow sandstone striped and mottled with red ; the
upper part is red, and holds large pebbles of quartz scat-
tered through it .. ceesberesrenctestnsasssnenreeree vevesasesssnene 3 6
A conglomerate bed, mth 2 matrix o£ dark brown or yellowish
coarse silicious sandstone, sometimes tinged with pink, and
holding pebbles chiefly of quartz, in irregular layers ; the
largest pebble or rather boulder is one foot in diameter...... 8 0
Coarse dark brown sandstone or fine conglomerats, with pebbles
chiefly of white qUATZ..ccriereemereirinariacans cersnesennsisenieen. 2 11
71 0
Red talco-quartzese rock of the Metamorphic series.......cceerus
The infiltrating iron oxide, which has stained the red talco-
quartzoge rock at the base of the section, seems to have im-
parted its coler to the overlying mass, and on some parts of
the lake, the color of all the lower beds, both sandstones and
conglomerates, is deep blood-red, which gives place gradually
in the ascending strata, to white with red stripes and spots,
and then to white alone. On the eleventh lot of the eleventh
concession of Lansdowne, at the head of one of the northern
bays of the lake, there is a section of about forty feet thick, con-
sisting of white sandstone, with shaly and slightly ca.lcareous
layers at the top, and conglomerate below, which is seen in
contget with the Metamorphic rocks, but, (in consequence of
)




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 crystalline rocks.
One exposure occurs on the line dividing the twenty-fourth and
twenty-fifth lots, in the tenth concession of the township, near
the town line of Lansdowne, where there is a cliff of sandstone
of from twenty to thirty feet high. The rock lies in massive beds,
occasionally measuring four feet and upwards in thickness;
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 eoncession 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 coneession
of Bastard, white sandstone beds, which must be higher than the
preceding, contain fucoids, Scolithus linearis, and in a full
state of preservation and great abundance, Lingula 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 Metamorphie rock, which rises
on the twenty-eighth lot of the seventh concession of Montague ;
and portions of the formation, holding Scolithus linearis and
fucoids, ecome to the surface on the erown of an anticlinal form,on
the twenty-fourth lot of the fourth concession of West Gloaces-
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 conctssion of East Hawkes-
bury, makes for the trap mountain of Rigaud and its accom-
panying Metamorphic rocks. In following the sandstones of
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the Potsdam formation from the Cascades to Rigaud, they were
- found to assume a reddish tinge, on the road in the vicinity of
Pointe du Grand 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 eightand a-half inches across, and the trail is
visible for four feet, and gradually becomes obliterated at each:
end. On the same surface, twenty yards farther up the stream,
three additional tracks of the same sort were observed, each one
traversing the other two ; two of these measured four inches
across, and the third four and a-half inches; the last is dis-
tinct for three feet in length, and the other two, one foot eight
inches, and one foot three inches respectively. The groove in
the middle between the footprints on each side, so frequently
seen at Beauharnois, occurs only in one of the smaller trails.
Calciferous sandrock. Resting on the san dstone just deseribed,
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 Battle 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 layers

of which are frequently interlined with white cale-spar............ 12
Grey less impure limestone............. . 05
Grey arenaceous limestone, thh many geodes of calc-spar, and

cracks lined with the same mineral.................. PP | |
Drab colored calcareous sandstone, with a large quanmy of calo-spar

in geodes........ceeuues oravreaiens N 15
Compact pale grey, yellow weathering arenaceous limestone, rapidly

disintegrating on the surfaces............. .. 08

Compact pale grey aienaceous hmestone thh geodes of cnlc-spar,
a thin division of greenish-brown shale lies between it and the

Previous bed cc.veeeeeiiieiiiiiieieiinnnreiniaiininenn 010
Dark blue arenaceous limestone ................ eenees Cevserentirieniaaenaans 08
Brownish calcareo-arenaceous shale ....cocvieevverrnnnnnincseennisiesieees, 0 3
Dark blue arenaceous limestone, with small geodes of cale-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 .. crereressermesnnenaneeieneeenenee 1 2
‘Brownish-grey rather coarse textured hmestone, thh obscure con-

voluted shells... USROS RN S
Dark blue arenaceous limestone with occasional large coneentric

Ballseccieruirinsrrernerssminniaminineirsrinnsnsensassnenins 2 0
Arenaceous hmeslone eetrasertieestnenaisasieereerateasersiarenrsiieas saasarenns 3 O

17 8

The dip of the measures here is nearly east, at an angle of two
to three degrees ; ascending the river, lower beds are alternate-
Iy 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 liméstone with geodes of cale-spar ; there are Ft' I
exposed on the surfaces of the beds, fucoids and many convoluted
shells..... heeriernaseesterenitenserantereriararasetraoatatnreassieen

Dark browmsh-orey sxlxcxous lxmestone in merrular layers....

Dark bluish grey arenaceous limestone..c.c.ceumevvevnecerasserranicncenirens

Grey quartzose sandstone, weathering brown................

DPark groy calcareous sandstone......esueerererniasisnracissensernnncessons

Concealed covveiiiniririnannennicinrinincisimssininsisireseniessssarnares

Bluish-grey slightly arenaceous limestone......coveveeererensrennenssnsense

Pale grey or drab colored sandstone in thin beds ...c.eccerrsivererneanes

Concealed ...uvueinimeneernrnnnnseinnnsinareccssenes craernns eeosernritessranesenne .

Pale grey arenaceous limestone with greal quantities of fucoids on the
UPPET BUI A0 cuerserrtasvaresenarsnsenssnsssissonnsasnsasessesnrassersearasss
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White sandstone, calcareous on the upper part.....cceueriiseiiieeanienenne 4 0
White sandstone, with soft brown-stained vertical streaks probably

Scolithus linearis............ ereee e et rerrre e 5 o

Concealed ...ccreeeirenennenne. TR (LI 1)

Brown 1sh-orey calcareous sandstone .......................................... 20
White quartzose sandstone, with some thin interstratified calcareous

DANAS cevrerrerinriinrssisiriiisierriiseisisninsnranacieneaiee. saeaseeens 8 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,
whete 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 from 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 Corrier. On the Rideau Canal, it
is seen at Smith’s Falls, in a cliff of thirty feet, and at Kilmar-
nock, Merrickville and Nicholson’s Rapids. In the south part
of the township of Gloucester, it forms a cliff of thirty to forty
feet, running from the fourth concession to the town line on the
sixth, a distance of ten miles, and the Potsdam sandstone
coming out at the base of the cliff, forms an anticlinal arch,
which has been already alluded to. In the supposed continu-
ation of this anticlinal in East Hawkesbury, it appears on the
thirteenth lot of the seventh concession, where it constitutes a
well marked ridge for several miles across Lochiel.

Very few beds belonging to the formation yield good lime ;
mlch however, do occur in some parts, as at Brockville and
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Merrickville ; the lime produced from them is dark colored, but
is effective in giving strength to the mortar made from it.
Stone for building purposes is abundant in the formation ; many
of its beds yield a tough, solid and strong material, but it turng
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 (Atrypa
plena of Hall), and there are present with it a few examples of
an unfigured species of Cythere. The rock rests upon greenish
shale, abounding with fucoids, and it constitutes the base of the
Chazy limestone formation, which succeeds the formation pre-
viously mentioned. On the twenty-fourth lot of the fourth conces-
sion of Cornwall, about a mile and a-half or two miles north
of Mille Roches, a 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, Sireptoplasma erassa, Schizocrinus
nudosus, Leptena alternala, 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 Stictopora acuta, Shizocrinus nudo-
susand Isotelus gigas, as well as the genera Chatites, Leptena,
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-
reond lot of the second concession of Charlottenburgh, black and
dark grey beds shew Leptena sericea, L. deltoidea, Orthis tes-
tudinaria, Schizocrinus nudosus, with Pleurotomaria, Cyr-
tolites ? and Orthoceras. Turning more northward, and pro-
.ceeding to the thirtieth lot of the seventh concession «f Lan-
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caster,on the River Baudette, black beds probably of the Birds-
eye or Black River limestone, give Pleurolomaria, Murchisonia,
Lituiles, Isotelus, and Cythere ; and across the stratification to
the westward, on the eighth lot of the seventh concession of
Charlottenburgh, Leptena sericea, L. alternata,and Orthis testu-
dinaria occur in grey and black Trenton beds. Farther north-
east on the River de I’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 on the seventh lot 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, gooed fossilliferous Trenton lime-
stone isexposed with characteristic Yemains. From Dalhousie
Mills, the base of the Chazy sweeps round to the thirty-third
lot of the 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 4 la Graisse, where good massive beds of
Trenton limestone again occur, within half a mile south of
wpieh, 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 Leptena sericea,
L. alternata, L. filitexta, Orthis testudinaria, Lingula elon-
gata, L. like quadrata, but without the radiating striee, a large
bivalve like Avicule elliptica, and Chatites lycoperdon. Si-
milar beds extend nearly across Winchester on the Petite Na-
tion River, and quarries in them are opened in several places
near Armstrong’s mills on that stream. On the eleventh lot
of the second concession, they hold Cythere, and from the
twentieth lot of the second concession, black limestones char-
acterised by Trenton fossils oecur at intervals to Crysler’s
Mills in Finch, the whole of which township appears to be
underlaid by such strata. At Crysler’s Mills on the twelfth
lot of the tenth concession of the township, a section shews
alternations of grey or bluish and black limestones, dipping
N. 50 E. at an inclination of a little over forty feet in a mile.
Lumps of iron pyrites occur in the rocks, and the strata are
intersected by a set of parallel small veins of calc-spar, run~
ning N. W. and 8. 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. alternata, Orthis testudinaria, O. lynx, O.
subquadrata ?  Sireptoplasma crassa, and the genera Belle-
rophon, Murchisonia and Orthocergs.

Thin bituminous leaves not only part the beds, but irregularly
penetrate the rock, and in this position, probably replacing
fucoids, they give the rock its nedular character. To the
westward of the High Falls, 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 ar
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very dark blue shale. Several of the shale beds are very fossi-
liferous, the shells in most abundance being Leptena sericea,
Orthis testudinaria and O. peclinelle. 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. <177 ;
and while the north bank is occupied by thick bluish beds of
granular limestone, the section on the south is as follows, in
descending order :— '
Ft. In.
Black shale supplied with one species of coral in great abundance ;
the upper part holds large concentric concretionary spherical
nodules of a fine-grained black limestone, passing in some parts
into a bed of black limestone eight inches thick... vreereieee 3 6
Dark blue or black limestone holding Cythere in abundance, some of
them of a quarter of an inch long.............. cesareoee coveree crenvernee 110
A strong bed of black bituminous limestone, somewhat nodular in
BLruCture veveererennenes cenrenreens veerererenes cerrresens eeerasieansseanens e 30
Black 8hale .....uoieriiiieiiianemreaiiccciesiniirenenieancnneees R . 0 4
Dark blue limestone, with imperfect divisions of black shale.......... 1 6
Dark bluish-grey black weathering limestone, with divisions of cal-
careous shale holding imperfeet fossils uuvuveciriicinriniienueirennss 2 4

12 6

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

The Trenton limestone and its associated rocks are exten-
sively developed on the banks of the Ottawa near Bytown,
where the whole group comes in, and must attain a thickness
of pretty nearly 400 feet; but the irregularities occasioned by
a succession of dislocations by which the strata are several
times partially repeated, disabled me from ascertaining eor-
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rectly the exact amount, to determine which will require
some additional examination. On the Barrack Hill there was
measured an uninterrupted succession of beds, in all making
187 feet of thickness, and on the west side of a fault running
S. 78 E., which occurs about 500 yards above the Barrack cliff,
throwing down the strata on the south-west side abouit 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 usunally 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-
weathering 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 imestone.... . .cceveereecreniiressrssasscsssensersecsrsasansaes - 35
Thia bedded limestone, parted by bituminons shales.............. 16
5t

Utica slate—About half a mile up the Ridean River the
black bituminous shales of this formation, holding T'iarthus
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Beckii and other fossils characterising it, are found resting on
the nodular limestone above mentioned, and with these nodular
beds, were traced to the eastward as far as the twelfth lot of
the second concession of East Gloucester, keeping a course
nearly parallel with the bank of the Ottawa, and dipping very
gently in a direction from it. Ascending the Rideau, between
four and five miles higher than the half-mile previously men-
tioned, these black shales, after repeated exposures in the inter-
val, shew a last one alittle above Billings’ Bridge on the seven-
teenth lot of the Rideau Front, while the first succeeding lime-
stones appear nearly a mile above, on the twentieth lot;
and a couple of miles further up, in the first and second lots of
the second concession of West Gloucester, they constitute an
escarpment of a hundred feet; at the lower of these calcareeus
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 Roadbetween
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 ountcrop 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
8t. 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 areabe-
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
bigher portions of country, especially towards the shores f the
St. Lawrence. They were observed on this river as high as
Dickenson’s Landing, where a brownish or drab colored calca-
reous clay is overlaid by a coarser clay, holding various pebbles
and boulders, derived chiefly from the Calciferous sandrock,
mingled with many which have been carried from the crystal-
line members of the Metamorphic series ; and they compose,
in a great measure, the banks of the river down to the Cas
cades. They occupy much of the south bank of the Ottawa,
and are exhibited on all the tributary streams in the seigniories
of Vaudreuil, Soulanges, and Rigaud, as also on the south
Petite Nation and its tributaries. On the Riviére a la Graisse,
in Rigaud, (which probably owes its name to the greasy
character of the material through which it flows), there are
extensive exposures of clay, the lower portions of which are
of a blue or greyish color, exceedingly fine in texture, calca-
reous, but apparently free from limestone pebbles or other
coarse materials, The blue clay is surmounted by clay of a
brownish color, in whick a red band is interstratified of from
eighteen to twenty-four inches; both of these likewise are
calcareous and fine textured. Sections of clay are exhibited
far up the Graisse in Hawkesbury and Lochiel, as also on
the Rivieres de D’Isle and Baudette, which maintaining a
character very similar in all respects to that displayed ih
Rigaud, suggest the probability that the whole belong to
one set of deposits. No fossils were met with in these
clays ; but clays occur higher on the Ottawa, in the vicinity
of Bytown, at the mouth of the Gatieau on thé north, and
of Green’s Creek on the south side, which in addition to
matine shells, of the species Sazicava rugoss, yield in the
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latter named locality two species of fish, the Mallotus villosus
or common capeling, and Cyclopterus lumpus or lump-sucker,
both of which are still inhabitants of northern seas; the cape-
ling still frequents the Gulf of St. Lawrence in great numbers,
and the lump-sucker, the northern coasts of Scotland and
America. Their fossil representatives are always enclosed in
nodules of indurated clay of reniform shapes, and they appear
to occupy a bed nearly on a level with the water of the Ottawa,
about 118 feet above the tide level of Lake St. Peter; the
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 associated 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 accamulation 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 #nd 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 spaller 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 Wir-
chester, near Armstrong’s Mills. Here the shells, which were
much broken, were associated with sand mixed with loam, and
appeared to be chiefly Saxicava rugosa. The height may be
about thirty to forty feet over the Petite Nation, at Armstrong’s
Mills, and is estimated at about 300 feet above Lake St. Peter.
In Kenyon, Saxicava rugosa and Tellina granlandica, were
met with on the seventh lot of the second concession in the
bed of the Garry River, mixed with fine sand, and no boulderns
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 rugose 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 : large
boulders of gneiss, mica-schist and hornblende rock were scat-
tered over the fields, and the height of the locality may be 330
to 340 feet over Lake St. Peter. Two. localities occurred it
Lochiel, one of them on the fifteenth lot of the first concession,
within a mile of Dalhousie Mills, where Saxicava rugosa W&
mixed with sand, and the height was ascertained by a¢
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 io-
mediately under the vegetable mould ; many boulders or freg-
ments of sandstone and limestone lie on the surface of the sar
rounding country, and the height of the spot is about 28010
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. Itisworthy of remark, that while the
greater part of the upper portions of the mountain and a large
extent of the country south from it, were found thickly strewed
over with boulders of its own debris, there were scarcely any
of that character seen on the northern flank or ou the flats be-
tween the mountain and the Ottawa River; on these the erratic
blocks, consisted chiefly of large angular masses of sandstone,
apparently of the Potsdam formation, and rounded fragments
of the Metamorphic group.

ECONOMIC MATERIALS.

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

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

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

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

Bog Iron Ore~This species of ore.was observed in the

F
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Seigniory of Vaudreuil, on the sixteenth and seventeenth
west lots of Cote St. Charles, the property of Mr. R. Lancas-
ter. This locality has been mentioned by yourself, in the Re-
port of 1845-6, but the thickness. of four feet there given to the
ore, was doubled in the small brook in which a section of it was
exhibited to me, as it there measures fully eight feet. It has
been struck in various places around the spot immediately
under the soil, over an area of three acres, and it probably ex-
tends much farther. An analysis by Mr. Hunt, shewed the
presence of some amount of phosphoric acid in the ore, which,
when in excess, is considered by manufacturers to render
the metal cold-short. The bog ore used at the St. Maurice
forges near Three Rivers, is however known to produce an iron
of excellent quality. An analytic comparison between the
ores of the two localities yet remains to be made.

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

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

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

Lead Ore—A well defined vein of calc-spar and heavy

. spar, intersecting coarse disintegrating crystalline limestone of
the Metamorphic serie# of rocks, occurs on the second lot of the
eighth concession of Lansdowne. The vein runs nearly due
N. W. and S. E., with an average width of about two feet for
a quarter of a mile. Galena is disseminated irregulary
through the vein in crystals, which are for the most part small,
and similar crystals are not uncommon in the limestone on

. either side. Some years ago, this vein was uncovered, and
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» few trinl shafis sunk upon it, with the expectation that it
might prove a profitable lode of lead ore, but the quantity
found appears to have been too small to give any encourage-
ment, and the work was abandoned.

Copper Ore.—Having been given to understand that a good
vein of copper pyrites had been some years ago discovered at
Beverly in Bastard, and that a trial shaft had been sunk upon
it, a visit was paid to the locality with a view to its examina-
tion. 'The locality is on the twenty-fourth lot ¢f the tenth con-
«cesgion of Bastard, where the interstratification of a bed of sand-
store and conglomerate in the limestore of the Metamorphic
series occurs, as already described. The dip of the strata, as
before stated, is N. 55 E.<30°, and they are intersected by a
vein of cale-spar of between two and three inches wide, with
several still smaller veins of a similarkind, close by. A shaft of
about twenty feet had been sunk on this, and two others from
seven to eight feet; but neither in that part of the vein which
was on the exterior surface, nor in that cut in the shaft, were
more than small disseminated crystals of copper pyrites, coated
with green carbonate, observed. It is said, however, that a
string or vein of ore of an inch ortwo in diameter was followed
down the shaft, and this seems at the bottom to have turned
aside 1ato a thin vein or sheet of cale-spar, which separated
from the main one, and ran in between two of the strata. No
indications of this remained in the shafts, in which there did
mot appear an amount of ore sufficient to justify the expectation
of afavorable result. It.is probable that the trial had been
induced by the previous discovery, en Gananeque Lake near
the locality, of somre loose masses of very fine and rich copper
pyrites, of considerable size. One of these procured at Beverly
for the Provincial Collection, weighs several pounds. From what
‘place these loose pieces had been drifted, it is at present impos-
sible to say ; they are identical in color, brilliancy and generat
character with the produce of the shaft; not a particle of the
gangue is attached to the specimen procured, but it is very
evident from the impressions or moulds left on those parts of
the mineral which were in juxtaposition with the gangue, that
it was calc-spar and heavy spar; it is not improbable that thé:
source of the loose masses is not far removed from the position:
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in which they were found, and that they ooccur in some calea-
reo-barytic vein cutting the Metamorphic limestone.

Iron Ochre—This mineral paint was met with in Vaudreuil,
on the lot belonging to Mr. Laacaster, which holds the eight-
foet bed of bog iron ore ; the depoesit lies on the top of the
ore, and is about a foot thick. The color is an ochre-red, and
2 material might be obtained, by simply washing the deposit,
and freeing it from roots of plants and such like impurities,
that wonld quite equal any of the nnporned painta of this de-
seription. :

Phosphate of Iron.—~This mineral which is used as a pig-
meint, is of a blue color, and is sometimes found in the vieinity
of bog iron ore; it is so on Mr. Lancaster’s lot, where it exists
at the edge of the ore deposit, apparently underlying it, in a
bed, the thickness of which it was not easy to ascertain,
as it was covered by water ; it does not, hewever, appear to be
considerable.

Sulphats of Barytes.—Of this mineral, which is used for the
manufacture of permanent white and Dutck white, the latter
consisting of a -certain mixture of it with-white lead, has been
mentioned under the name of heavy spay, as constituting, in
conjunction with cale-spar, a vein holding specks of galena
on the twenty-fourth lot of the tenth eoncession of Bistard.
The vein was. traceable for a quarter of a mile ; no part of it
wasfree from sulphate of barytes, and inone place, where a shaft
had heen sunk eight to ten feet in search of lead ore, eighteen
feet of the lode, in addition to ten feet more, oceupied by the
shaft, with a breadth of twofeet and a quarter, censiated, to the
full depth of the shaft, of highly crystalline, almost colorless
sulphate of barytes, of which the vein in this part would yield
about ten tons to a fathom forward by a fathom vertical. The
value of the erude material is said to be eight to ten dollars
per ton to the manufacturer, and the mannfaemred article
thirty dollars per ton.

Stone and Sand for kalang.a—ﬂemg aware that good
pure white sandstone, fit forthe purpose of glass-making, existed
in the Potsdam formation in Vandreuil, and other parts of the
eastern extremity of the district whick has engaged wmry atten-
tion, a similar quality of:stone was searched for in the westem ;
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Pt in this part, as has already been stated, a large portion of the
formation is strongly impregnated with iron; and though the
beds thus characterised are surmounted by others which are of
@ general pure white color, these are almost invariably pene-
trated with what has been called the Scolithus lineoris, sup-
posed to be the remainsof a plant. Where the rock ie weathered,
these are hollow cylindrical tubes piercing the stone vertically
for some distance, and they are always lined with a brown
<color, which is diffused a little way into the stone. Where the
cylinders are not weathered, they are filled with sand rather
more calearcous than that around them, and there is still a
slight discoloration inthe part corresponding to what becomes
the interior of the tube. The brown discoloration arises from
the presenece of iron, and the remaine are so abundant that they
would probably reader the white beds unfit for glass-making.

In the subjacent Metamorphic series, however, some of the
beds of quartzite, that have been mentioned in the geological
division of the Report; famish a material that @ppears to me
well worthy of being submitted toan effectual test, with & view
of ascertaining its qualities for that purpose ; an example of it
occurs on Bleckhouse Island oppesite to Brockville, and on the
main land at the west end of the town, where the rock is a white
close grained translucent semi-vitreons quartz: It is exceedingly
hard, and would be expensive to quarry, and there are a few
small yellow specks in it, owing their color probably to oxide
of iron, but it would require & ehemical analysis, for which
there has yet. been no opportunity, te determine the quantity.
There would be no. deficieney im the supply of the material,
shiould it prove suitable.

A fine white silicions sund wis met with on Rabbit Island
aear the south-east shore of the main body of Charleston Lake,
which, while I was on the spot, was sapposed from its general
aspect to be sufliciently free froea impusities to fit it for glass-
making ; but om cleser examination afterwards, small red and
black graiss were perceived disseminated: tlpough it, and to
chemieal tests it yielded mose- ison than the best thaterial for
ghass-making should contaim. This sand is probably derived
fsom the disintegration of the: wiite beds of the Potsdam forma-
tion, and it ocewue in greut abundsnce in the various bays and
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inlets of the lake. The red bed of the Potsdam and the mag-
netic iron of the Metamorphic series, may be the source of
the impurities.

Feldspar. — Understanding from you, that some economic
process has been discovered for the separation of the potash
in feldspar, and that rocks of pure feldspar, sufficiently
rich in potash, have in consequence assumed a commereial
value, I would suggest an analysis of some of those large feld-
spar masses which have been mentioned as rumnning with the
stratification of the gneiss near Brockville ; should the percent-
age be found sufficient, these masses are very conveniently
situated for working, and a large supply of the rock might be
obtained.

Fresh-water Shell Marl.—Of this mineral manure, de-
posits were met with in three localities. One of them is the
thirteenth lot of the eighth concession of Yonge, where the
marl occurs in a swamp, which, when visited by me, was al-
most all under water ; the deposit, however, was struck with &
pole and penetrated to the depth of six or seven feet, and I was
informed by Mr. Landon, of Farmersville, that in some parts
its depth had been ascertained to be fourteen to fifteen feet,
-and that the area the marl was known to occupy, was between
twenty and twenty-five acres. Another locality is in another
lake in Elmsley, where the material is exposed in the bays on
the south side, giving a thickness where penetrated with a pole
of from three to four feet ; the marl extends into the lake, but
was not seen above its level. The third locality was on Mr.
Delesderniers’ farm, near Point Cavagnel, in Vaudrewil Seig-
niory, and here the marl, of a yellowish color, extends over
about twenty acres, with a thickness varying from a foot to
eighteen inches. Mr. Delesderniers, aegquainted with its value
as a manure, uses it largely and beneficially on his farm.

Marble.—White limestones of the metamorphie series of
of rocks wese oceasionally seen of a quality capable of taking
a polish, but they were invariably too coarsely crystalline to be
suited to the more elegant parpeses to which marble is devo-
ted. They moreover frequently inclose various minerals, such
as serpentine, mica, quartz, pyroxene, tremolite, chondrodite,
and graphite, which materially injure the appearance of the
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stone, after it has received the smoothest surface which can be
given to it. Near Beverly this limestone is quarried and ap-
plied to some of the purposes of marble, being cut and polish-
ed for tablets, tombstones, and the like. On the north side of
Charleston Lake, similar limestones were observed, portions of
which might equally be applied to the same purposes.
Limestone which appears to be of a sufficiently fine tex-
ture to admit of a good polish, is occasionally found in various
parts among the fossiliferous rocks. The quarries opened for
building in the black beds of the fourth concession of Corn-
wall are of this quality, and stones of the same color and as
fine a grain were seen in the eleventh lot of the seventh con-
" cession of Charlottenburgh, the twenty-ninth and thirty-fourth
lots of the seventh concession of Lancaster, the sevemteenth
lot of the second concession of Winchester, and at Crysler’s
Mills, on the Petite Nation River in Finch. For ornamental
purposes, the material from the black limestone beds would re-
quire to be very carefully selected, as it frequently happens
that the fossils, especially the orthoceratites and corals, are re-
placed by calc-spar, which would injure the homogenousness
of the surface, and parts of the beds are often highly charged
with iron pyrites, which would render the stone useless.
*Building Stone.—The stone used for building purposes
at Brockville and Prescott, is taken from the beds of the Calci-
ferous sandrock formation, which at the former place is ex-
tensively quarried on the second lot of the first concession of
Elizabethtown, the property of Mr. Perry, and on some of the
adjoining lots. The beds here selected as giving the most
durable stone, and the handsomest when faced, are those
which contain the largest amount of calcareous material,
and they are worked in courses that are one foot to fifteen
inches thjck. At Prescott there is abundance of good material
of much the same character, between Battle Windmill, about
two miles below the town, and the upper windmill, about two
miles above; the stone at present used is quarried at the
lower windmill. The beds of the Calciferous sandrock forma-
tion have been extensively used in the construction of some of
the locks of the Rideau Canal, and these in general afford good
examples of the stone. It is a strong tough sufficiently durable



material, grey when first wrought, but soon turming yel-
lowish under the influence of the weather.

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

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

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

Mineral Caoutchouc.—The black shales of the Hamilton
group, in the Western Peninsula, are in general probably more
bituminous than those of the Utica slate. Several places in
their distribution are characterised by bituminous springs, and
a visit was made in the early part of the season to a bed of
nearly pure bitumen, of which the existence has been noticed
in previous Reports, including that of last year, in which the
range of the Hamilton group in the Western Peninsula is
. given. This bed of bitumen, which in some parts has the con-

sistency of mineral caoutchoue, occurs on the sixteenth lot of
the second concession of Enniskillen in the county of Kent, but
its extent does not appear to be 8o great as we were at first led
to understand. It does not seem to exceed half an acre, ex-
tending five chains in a north-east direction, with a breadth of
rather less than half a chain. By different trial holes which
have been sunk through the deposit, it would appear to have
a thickness of two feet over about twenty feet square, towards
the south-west end, from which it gradually thins towards the
edge in all directions, varying in some parts along a low ridge
which it forms, from a foot to four inches. The bitumen isun-
derlaid by a very white clay, which I was.informed had been
bored through in one part for thirty feet. The upper portion
" of the clay was observed to be more or less penetrated with
petroleum, and small black globules of the same were seen scat-
tered through the mass for a depth of four or five feet. Bitumi-
nous oil was observed to rise to the surface of the water on the
Black Creek, a branch of Bear Creek, in two places on the
seventeenth lot of the third concession of Enniskillen, and I
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'was informed that it had been observed at other parts farther
down the stream, but to what amount the material might be
daily collected at any of the places, I am quite unable to say;
a freshet prevailed in the river at the time of my visit, the cur-
rent of which swept away the oil as fast as it rose.

1 have the honor to be,
Sir,
Your most obedient servant,

A. MURRAY.
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Siz,—During the summer of last year, I was for a great
portion of the time engaged with Mr, Murray in his explora-
tions between the 8t. Lawrence and Ottawa Rivers. I how-
ever found time to make some examinations upon the Riche-
lieu, in the vicinity of Quebec at St. Nicolas, in the-county of
Kamouraska, and in some other localities. The resalts of these
observations, and of the examinations of soils, roeks, and mire-
ral waters collected onthege excursions, I propose to present as
far as yet completed, in this Report, in eonnection with some
other results of my labers in-the laboratory during the past
winter.

In the first place I beg leave to call your attention to the
peculiar nature of the metameorphosed shales of the Hudson
River Group, which with their associated sandstones, are ex-
posed upon the south shore of the St. Lawrence, near the vil-
lage of St. Nicolas. You had drawn my attention to the faet,
that an intrusion of trappean rock in this vicinity had produced
an alteration in the texture of the shales, and in some instances
converted them into a substance resembling serpentine. As
the results of our researches in the Eastexn Townships had
demonstrated that the serpentines of that metamorphic region,
really belong to the series of Lower Silurian rocks, called the
Hudson River Group, and as the exposure of shales and
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sandstones at St. Nicholas is but a prolongation of these same
rocks, it was to be hoped that a careful chemical examination
of the altered shales in the vicinity of the intrusive rock, and a
comparison between them and the unchanged shales near them,
would throw some light upon the difficult questions of the
nature of these changes, and the origin of serpentines.

Reserving to yourself the more particular geological descrip-
tion of these rocks, 1 will only mention, that between beds of
greenish sandstone of from one to three feet in thickness, are
interstratified greenish or bluish and reddish shales, generally
in thin layers. Their colors seem dependent upon local
causes, and connected probably with the different states of
oxydation of the iron which they contain. The green color
is sometimes observed in small oblong rounded patches in the
red slates, and where in a mass of the latter, a thin layer of
from half an inch 1o an inch of calcareous material occurs, it is
bordered on each side by a layer of green slate, sometimes no
more than a quarter of an inch in thickness. In a section near
Point Levi, the green color was seen following down a rift or
joint in the red slates, across the stratification, and spreading
irregularly on either side. Such modes of occurrence suggest a
local deoxydation of the red slates, by imbedded or infiltrating
organic matters.

In the immediate vicinity of the mtruded rock, it is observed
that thin layers of schist are converted into a soft greenish
translucent matter resembling serpentine, which sometimes
is an inch in thickness. The adjoining sandstones seem fo
have undergone a similar change, or at least, to be covered
with a film of the greenish translucent mineral, and often ex-
hibit a concretionary or mammillated structure upon their sur-
faces. In one instance, the thickening of a stratum of shale,
forms a mass of several inches in diameter, which is earthy and
opaque within, but upon the surface contiguous to the over-
lying rock, assumes the translucent serpentine-like character
already alluded to, and in a continuation of the layer, where it
becomes thinner, the transformation is complete. In the in-
terstratified sandstones, which sometimes assume a conglomerate
character, cavities are seen filled with a similar mineral, and
fragments of bright red and much indurated shale, were found

A
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at the foot of the hill, having fallen from the cliff above, which
contained in their fissures the same soft green mineral.

The careful analysis of this substance has shown that it is
entirely distinet from serpentine, and not a magnesian mineral ;
it is essentially a hydrous silicate of alumina, protoxyd of iron
and potash, with small portions of soda, lime and magnesia.
It is also distinguished from serpentine by a lesser hardness
and a greater specific gravity, the hardness of serpentine being
from 3: to 4-, while that of the new substance is 25, rarely 8- ;
the specific gravity of serpentine is always below 2-6, and gene-
rally 2-5, while the mineral from St. Nicolas has a specific
gravity of 2-7. To distinguish it, I shall provisionally adopt
the name of parophite, to express its similarity to ophite or
serpentine. Some results of the analysis of it, and of the ac-
companying schists are subjoined.

No. 1.—Parophite in schistose fragments; texture granular
and exceedingly fragile, especially when moistened ; color
pale greenish-white, streak white ; lustre waxy, shining, sub-
translucent ; when cut with a knife, the surface is smooth and
greenish-blue, resembling an indurated talc; the powder is
impalpable and unctuous ; hardness not more than 25 ; specific
%ravity 2-705. When ignited, it loses water and becomes
ashy-grey. It is but imperfectly decomposed by hydrochlorie
acid ; the earthy ingredients were determined by fusion of the
ignited mineral with carbonate of soda, and the alkalies by

decomposing it with a mixture of fluor-spar and sulphuric acid.
It gave in two analysis :

Silica, ceveveeeaes
Alumina, .....eeees
Protoxyd of Iron,.

No. 2.—Parophite from the same locality, in schistose frag-
ments like the preceding; color pale yellowish-green, trans-
lucent upon the edges ; hardness 2+5 ; specific gravity 2-708,
—2-714. Its analysis gave :
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Silica, cvvsereerseinininnen 48420 niieiinenns.. 4814
Alumina, ........ nvesennes 27-60
Protoxyd of Irony...eeeee. 4°50
Lime, sovecersiessncasonans 2:80
Magnesiay......courenneecns 1-80
Potash, ......ovvumnrnenranae 502
S0da, siererirenresiianninnns 278
Waterycercennnisanenens 6-88....... emnsesars 730

99 80

No. 3.—Parophite from the same locality, botryoidal, with
appearance of concentric structure, olive green, translucent,
fracture conchoidal, hardness 3; specific gravity, 2-784; it
passes into a schistose form, which gave 2.681; analysis yielded:

Silicayicceererensenteeisareeriersennenssans rresreren 49-13
AlUMiNAy.cceeceeerireniessniersocsssenncsanssnes 27°80
Protoxyd ofIron,...............’ .................. 590
Lime, weveeieeresrensieinanieseenenees teenseseenes 3-80

Alkalies, not determined,.....cccceseasiensenss

94-33

No. 4.—This is a fine thinly laminated schist, which passes
in a little distance, into the parophite No. 1. Its color is dark
ash-grey, sometimes marked with red. Thelaminz are some-
what curved, the surfaces feebly shining, and slightly unctuous.
This schist is completely earthy in its characters; it is opaque
even upon the edges, and very soft, yielding with great ease to
the nail ; its powder is not at all gritty. Analysis of the eleutriat-
ed and thoroughly dried substance gave—

Silicays.ceircrcrsosrasosansenreas ses vonses coresss 48-10
AlUmingy.eeeeiecesiesentamrerecrnniacreassessnone 2870
Protoxyd of Iron,............ crestertasenseerenare 4-80
Lime, e iorrieisecisrennanirerniinisesencosesasences 210
Magnesia, ..c..eeeseneresinerisnsecesees weseeme 1441
Potash,..eunenneens everteseenenseassensssnrassases 449
Soda, ceeevecceinenens cerrasee teestasensrrrratanien 1-53
Waler) covveeceensrnseseassenes roussasassasesnenare 8-40

99-53

No. 5.—An analysis was made of a red schist of the same
formation, from a locality on the Etchemin River twgp miles
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above St. Anselm. It is not distingnishable in its general
characters from some of the unaltered beds at St. Nicolas.
‘The earthy ingredients were determined by fusing the ignited
mineral with an alkaline carbonate, and the alkalies, by de-
compaosing it directly with liydrofluoric and hydrochlorie acids,
in a platinum vessel ; the solution was not perfect even after the
digestion, eleven per cent. remaining undissolved, but the alka-
lies were determined in the soluble portion, and are given in
the following analysis :—

Silicayeieeiiuis vrrnnrirseisicresinencreaninnee. 66:00

Alumina,....e.... g

Peroxyd of Iron, § == weweemeeersesssssninease 24-60
Potash, covvvieciiinicirircnicie i venirenenne, 3°67
Soda, ciriiiircrirriin e eene e 222

Lime, Magnesia, and Manganese, traces,
Water...vecisrecnrensarrnsessnnncsrensesssamenee 3700
—  99-49

The preceding specimens all gave traces of manganese.

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

(e}
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strong alkaline reaction, which was much less marked in the
case of the parophite,

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

In composition and characters, the mineral resulting from
this metamorphosis is somewhat removed from any described
species ; a lithomarge from Zorge in the Hartz, analysed by
Rammelsberg, approaches closely to it in composition, but dif-
fers in specific gravity; (Dana’s Mineralogy ; 3rd edition,
page 285). Professor C. U. Shepard has described under the
name of dysyntribite, a mineral associated with specular iron
from St. Lawrence County, New York, which had hitherto
been supposed to be serpentine, and clesely resembles it in its
cplor, lustre and general appearance. It has however a
greater specific gravity than even parophite, being from 2:76 o
2:81, and a hardness of 3:5 to 4'0. He has given the following
analytlcal results : silica 47-68, alumina 4150, pmtoxyd
of iron 548, water 4-83, and traces of lime and magnesia,=
99-49, This resembles_the St. Nicolas mineral, but differs in
the greater proportion of alumina, and in the absence of alka-
lies, Although homogeneous in appearance, the altered schist.
may yet contain. more than one chemical compound, and as,
any variation in. the composition of the sedjmentary bed, would
affect the composition of the mineral, we cannot in the. present
state of our knowledge, claim for it the rank of a distinct species,
but only assume the name of parophite for a hydrated alumi-
nous alkaline silicate, resembling serpentine. in.its general ape
pearance..

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

Among these, a serpentine associated with the chromic’
iron-ore vein in Ham was examined. It occurs massive and
compact, fracture splintery, color greenish white, sub-translu-
cent. Hardness 3'3; specific gravity 2546. Its analysis
gave—

Silicayermenses erermassacean . 434
Alumina and Peroxyd of Iron, e 36
Magnesia, by loss, ......... ervesvereasarene ovoves 40-0

WatOrycvnesei s ievaenisnsen rerrsvsenossonsvrasre 18°0

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

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

SiliCay.cieuvererccaorarrarmeseenvannaressssssrserees 4370
Maﬂnesm, e coeemanennns 2346
Alumina thh Peroxyd o‘f Iron,..... .......... 23-00

Water, e e ivm e svivnsenssvsssavesssssnsneneanns 11057

presrt,

101-73

Traces of manganese Wei'é'détectéd , but no lime or chiromium.
The high specific gravny, the dxmxmshed ‘amount of water,
and the presence of so large an amount of alumina and iron
indicate a mixture of an anhydrous’ silicate W1th the magne-
sian mineral, which is probably pyroxene; at least it fre-
quently-occurs under the form of diallage, in serpentine rocks
of the region. Another serpentine rock from the vicinity’ of
Nicolet Lake, of a dark olive-green color with yéHowish-gteen
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spots, had a gravity of 2-701, but contained diallage in distinet
grains,
CLAYS, sOILS, ORES, &cC.

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

Carbonate of Lime,..................T'10 eqnal to Lime.... .....3-97
Carbonate of Magnesia,....cueen... 360 <« ¢« Maguesia.....1'92
Alumina and Peroxyd of Iron,....12:95

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

Alumina and Peroxyd of Irom,... 27-30

Lime, cocvcverrcriinreronanccrenirarennnes 532
Magnesia, .cccercereiorimmairacsnnnsia 2:62
Potash,...cccreiueniereinennnsinannensnes 126
Soda,erecueiiensinennes sosrencsssnerenss 206

Phosphoric Acid, ....cccrvvvunrvinnes T4

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

A blue clay which isinterstratified with the last, yielded to
hydrochloric acid, from 100 parts—

Carbomateof Lime.......ccoccereearunneend*9 equal to Lime,....... 274
Carbonate of Magnesia,.....c..vereconrnes 59 # < Magnesia..2:86
Alumina and Peroxyd of Iron..........14-4
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1ts complete decomposition gave for 100 parts—

Lime,..coicviereiriricneenes 812
Alumina,....c.ccearenenrennes 13-:00
Peroxyd of Iron,.......... 13-140

The alkalies and other ingredients were not determined.

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

1. Marine clays of the St. Lawrence Valley, sometimes cal-
<areous.

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

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

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

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

6. Soils from the disintegration of the Calciferous sandrock,
oceupying some portions of the Johnstown District.

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

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

No. 1 was from St. Jean, Port Joli, and was collected at a
depth of four inches, in a field covered with a short turf; at
six or eight inches, the upturned edges of unbroken slates were
found underlying. By sifting the dried soil, which is scarcely
coherent, the fragments of slate which it contained were separat-
ed from the finer earth, which was of a deep red-brown color
and contained no organic matter except a few fibrous roots.
The ingredients soluble in boiling dilute hydrochloric acid were
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determined according to the process detatled in the Report for
1849-50 ; one hundred parts gave—

Alomina and Peroxyd of Iron, with traces of Manganase, 4.755
Magnesin, ........................................................ *183
Potash, ..ccoiiierrveeiiiiiiicenn e nessssieees 240
80da, cicrrviieniiiinriniiiicerenisessetatisessnssesreserenns 254
Sulpharic Acld, ................................................ -~ 020

Phosphates... ettvesnerseneensensesensieasesees (ITRCEB)
Soluble Silica,...................................................... 255

No. 2 is from St. Thomas, and is of a similar origin to the
last. It wastaken from a depth of six inches in a pasture field,
where the red schists are about twelve inches from the surface,

.but their dlsmtegratlon has been more complete thap in the last,
and the soil when dry, is dark red and strongly coherent ; it
was crushed apd separated from the fragments of undecom-
posed slate, and gave to hydrochloric acid the following in-
gredients for one hundred parts:—

Alumina and Peroxyd of Iron, with traces of Manganese...... 5-940
LIM8y.eienrencrecrnsonrenssnsensonsancenseesersesnsenersrsssesnssransansense “L30
Magnesia,...oeereeeerenreereciorereriareasmnosrosasessesssssssrnssscrssses “I04
Potash,.....uieeeriiieimiiiiniirmicniiniiise i isereirissatt s caneenns 250

Sulphuric Aeid,.....cccrserenemenscarsssesniosismemcecsssossonssssnannsse “015
Phosphates P L LD
Soluble Silica,..uieciierirrenierercirnniinriiinrersiarioraseeniassenesees 270

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

No. 3 is a soil of the first group, from Ste. Anne de la Po-
catiére, and was taken from the low meadow land some dis-
tance from the foot of the hill, below the college. The clays
of this place andof the adjoining parishes, are generally grayish
or bllllbh often stanined with yellow apd 1;ed and erumble
when exposed to the weatbe;', jnto a ﬁne, mellow and very fer-
glle soil ; they are often undenlaid by a heavy blue clay, and
sometimes by beds of gravel ax;d bouldel;s, furnishing a natural
dramaoe This soﬂ was a clay, almost entirely free from sand,
and was from a ﬁ,elq whth had been long in grass, Wllh ac-
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casional alternations of wheat, and had received very little
manure ; 100 parts of it gave—

Alumina and Peroxyd of Iron weeueeiveeiie seseensncnensennns 10-455
LiME uiearevnenrsrsresisonneessssssasnscirnessismisssesonsessonssess  "309
Magnesia, cvvereeesnsoereasiisnenieinirevenineresaens terverenenes 503
Potash ... rerrensrestarseseseaessarie s s ssarssesurannnens 469
Soda,... .. e irartesrecseseserseneersssernssnrsrseenens 38D
Pho«phonc Acld ................................................ 285 °
Sulphuric Acid, ..cveeeasirnnec i, "103
Soluble Silica, ... ieierrerstieririaseeniseanesicaieiniees -335

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

Magnesia
Potash...

Soda, . teerrerenes varinensen
PhosPhono Ac1d,....-..-:..- .................. 209
Sulphuric Acid,...
Soluble Silica,...; ...................... ceses *480

No. 5.«This soil was taken ffofn 4 long-tilled field upon the
fitra of James Logan, Esq., néar thie city of Moutreal. It is &
dlay containing sottie sand in admixture ; 100 paits of it gave
18-5 of silicious sand, thixed with & little maguetic iron, and
yielded to hydrochlonc acid—
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Alumina and Peroxyd of Iron.............. 8100
Lime..cueeciissiiriniriimenneseieeeaneinnes 806
Magnesia ..ccoceiireneriiniirecniiiiiinniiiinne 632
Potash ...cccoenrnnennannnnn oeesnmsnisnenrannene . 185
Soda... ORI £
Phosphonc Acxd crireninnenienen. 285
Sulphuric Acid..c.ccveveeeriisrinienn veenns 011
Soluble Silica..ccivereneiriiisisencssranenss 225

This soil was submitted to a farther analysis; the entire
amount of earthy ingredients and of phosphoric acid was
determined by fusion with an alkaline carbonate, while the
alkalies were obtained by decomposing a portion with a mix-
ture of fluor-spar and sulphuric acid; 100 parts of it gave—

Alumina ......... PRI APITOR 3 1.1

Peroxyd of Iron .eversieerencincieccnnrerecarnnes 850
Lime ccovreiriricennaineccrvoneersonmmssesnssrnneases 1773

Magnesia ........... eeeereers ceressnrennaiennnsone 1-14
Potash... e L (]
Soda... P UURRS .1
Phosphonc Acxd eressetasenraieentanns 64
Water and Orgamc Matter R - 8- 1]
Silica, by difference.....c.ccceveinns eesernanee 65-53

100-00

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

Iron Ores.—Specimens of bog iron ore or limonite, no-
ticed by Mr. Murray in his Report of this year, were examined,
and particular reference was had to the determination of the
phosphates present. The ore being ignited, and the loss by
this process, corresponding to water and any organic matters, as-
certained, was dissolved in hydrochloric acid, and the solution
mixed with tartaric acid, and ammonia in excess. The iron
being thus in solution in an alkaline liquid, was precipitated
by sulphuret of ammonium as a sulphuret, which was after-
wards converted into peroxyd. Another portion of the ore
was dissolved in hydrochloric acid, with the addition of a little
chlorate of potash, and the insoluble silicious residue separat-
ed. The solution was then boiled with sulphite of soda, to
convert the whole of the iron into the state of protosalt, and
the excess of sulphurous acid being expelled by ebullition, the.
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liquid was partly neutralized by carbonate of potash, and
acetate of soda added, when a slight flocculent precipitate
of phosphate of alumina separated; bromine water was
now added drop by drop, to the nearly boiling solution, until
the precipitate which was formed by the addition, became red-
dish in color. The liquid was then boiled, filtered when hot,
and the precipitate washed with hot water and dried. It con-
sisted of basic perphosphate of iron and a little phosphate of
alumina, and was decomposed by fusing it with carbonate of
soda, some silica being added to the mixture. The alkaline
solution of the fused mass, previously_ digested with carbo-
nate of ammonia, was supersaturated with hydrochloric
acid, boiled to expel carbonic acid, then rendered alkaline by
ammonia, and mixed with a solution of a salt of magnesia,
with sal-ammoniac, to precipitate the phosphoric acid, which
was estimated in the form of pyrophosphate of magnesia.

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

Peroxyd of Iron........cccvuvereniiiiiiennnen, 7780
WaLer ocrenieens vermeniieiiecincrreivecssanerens 1650 '
Phosphoriz Acid weeveeriniierneiineiciiiinee, *61
Insoluble, (sand)...cccesereenernerevnnnen. veesee 1-76
Alumina and 1088 ...oceueirircriavirnerrenerans 3-33

Another darker colored and more compact limonite from
Cote St. Charles, Vaudreuil, lost by ignition 19-70 per cent. ; on
solution it left 5:43 of silicious sand, and gave 1-52 per cent. of
phosphoric acid, besides small portions of alumina, and traces of
magnesia. The influence of phosphates in such quantity as the
last, is regarded as prejudicial to the quality of the iron manu-
factured from the ores. I have commenced some experiments
upon the ores and iron of St. Maurice, which, when completed,
will be interesting in this connection.

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

Phosphate of Lime (PO%, 3Ca0,).............6 753
Carbonafe of Lime.......c.c.oceevnuneneeeresnenses 439
Magnesi ...uiviirvrercrsivenressanscarissonets 168
Pl’om’d of Il'm-. esdsnienserssvisidretteirediding 2'9‘
Insolubln und- Ry srebets we21-10
Volatile matter......................-.‘.. . 215

-— 973
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The lime beyond that required to form phesphate, is repre-
sented as carbonate, and exists as such in part, a portion being
derived from the gangue, but in other specimens from the
same locality, fluorid of calcium is also detected. It was not
sought for in this specimen, but it is probable that a portion of
the lime exists in that form, while the magnesia, and the re-
mainder of the lime are combined with carbonic acid.

In a subsequent examination of the loeality, you detected in
the vicinity of these sandstone beds, a stratum of conglo-
merate with a calcareous base, containing pebbles of lime-
stone, jasper, and of red and green slates, with a great number
of rounded, cylindrical and imitative forms of phosphate of
lime, similar in composition to the preceding. Iron pyrites is
also found in small globular masses in the aggregate, and
seems to be abundant only in the vicinity of the phosphatic
masses, the interstices between which are often filled by it.
Many of the cylindrical bodies have an axis of a foreign mat-
ter, and others have a singular resemblance to fragments of
different bones ; others again from their form and homoge-
neous texture resemble coprolites. They are generally very
eompact, with a fine-grained conchoidal fracture ; their color
is dark blackish-brown, or bluish-black, and that of the powder
ash-grey, becoming reddish-brown by heat. When powdered
and mixed with sulphuric acid, effervescence ensues from the
escape of carbonic acid gas, and on the application of heat,
fumes of hydrofluoric acid are evolved in sufficient quantity
to etch very distinctly a glass plate covering the vessel.
Heated in a tube, a strong odor of burning horn is evolved. The
hardness of these phosphatic masses is about that of cale-spar,
and their specific gravity from 3-035 to 3:151. A fragment of
a compact apparently homogeneous specimen, yielded by
analysis of 100 parts the following ingredients :

Phosphate of Lime... oo cereneranannseneenn. . 4034
Carbonate of Lime nnd some Fluond . 514
Carbenate of Magnesia.... . 970
Peraxyd of Iron, with a little Alnmma and txaces of
Manganese .cececcgeresesacserssracsasteararasasesessanssasseess 12°62
Insoluble silicious reaidue ..c.eeeerecrnrivancenirarierecanens . 2544
Volatile ; water and animal matter.......ceceeeneecrcrienicee 213

— 3T
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Sections of these substances have been made, and submitted
to microscopic examination. The hollow cylindrical mass ap-
pears homogeneous and finely granular in its texture, while a
fragment from the conglomerate bed, consisted of a finely gran-
ular matrix, in which are imbedded angular grains, apparently
of quartz. Throughout the mass of the latter specimen are
found imbedded small transparent cylinders, which are almost
colorless, and appear to be silicious. Some are pearly uni-
form in diameter, with hemispherical extremities ; others are
thicker in the middle, and taper to the ends, which are either
rounded or conical ; they are generally more or less curved,
and are from 1}5 to ¢%5 of an inch in length. Some of them
exhibit traces of a longitudinal cylindrical axis, which appears
to he a canal filled up with some granular matter. According
to my friend Dr. Bacon of Boston, to whom I am indebted for
these observations, they resemble the silicious spicul® which
occur in some of the sponges and other zoophytes, but he regards
his examination as yet incomplete. The results are conclu-
sive as to the absence of any bony structure in the specimens.
At the same time the external form, connected with their
peculiar composition, which is identical with that of fossil
bones, prompts the inquiry whether any metamorphic agencies
could not have so far acted upon the animal remains as to in-
duce an incipient crystallization of the phosphate of lime, thus
obliterating the organic structure. Such a change is well
known to take place in fossils consisting of carbonate of lime,
as the stems of crinoids, which are often highly crystalline in
their texture. As an evidence of metamorphic action at the
Riviére Ouelle, you have observed that the limestone conglo-
merate bed, in which the phosphatic bodies are contained, is
in contact with a band of red and green slates, a portion of
which, where a bend in the strata occurs, is converted into a
fine red and green jasper, containing seams and veins of agatiz-
ed calcedony penetrating it. The transition from the jasper to
unaltered schist is well marked, and it appears not improbable
that the jasper pcht)l22'in the conglomerate are produced from
the metamorhous ¢ f previously imbedded fragments of slate,
which sec::i in .-me specimens of the conglomerate before
me, * irovall to the exclusion of the jasper pebbles. The
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limestone rock, contiguous to the portion of the slate bed which
is changed into jasper, is altered in its appearance, and the
phosphatic bodies which it contains, are harder, more compact
and conchoidal in their fracture. The second analysis given
above, is of a specimen from the rock thusaltered. The large
amount of iron present, and the portion of silica which is found
in the specimens from the conglomerate bed, to be disseminat-
ed in transparent grains thronghout the substance, suggests a
mineralizing agency which bas resulted in the introduction of
oxyd of iron and silica. The abundance of iron pyrites found
surrounding the phosphatic masses, points to the probable re-
ducing effect of organic matters upon a solution of sulphate of
iron, whose oxyd to the amount of more thantwelve percent. has
penetrated them,* and the calcedony of the contiguous jasper
bed, equally shows silica to have been in solution at the time
of the metamorphosis. It is to be remarked that the first des-
cribed fragment from the sandstone, contains but very little
oxyd of iron, and that the prepared section shows it to be
homogeneous, so that the silicious material found in the ana-
lysis, was adherent to its interior surface.

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

#The formation of iron pyrites, which is a bisulpluret, by the desoxyda-
tion of a solution of the neutral sulphate, is accompanied with the separation of an
equal amount of iron in the form of an oxyd; two equivalents of sulphate of
iron, 2Fe0,S0% == §2 Fe? O* w= FeS* 1 Fe O 4-07. An acid solution of sul-
phate could not exist in the presence of carbonate of lime.
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than that from Riviére Ouelle, and somewlat porous; the color
is chocolate-brown. The specific gravity of a fragment was
found to be 2:875. When heated in a tube, strorigly ammmonia-
cal water is evolved, with the peculiar odor of burned horn al-
ready observed in the specimens from Riviére Quelle. It is
partly soluble with slight effervescence in hydrochloric acid,and
leaves a white silicious residue. The solution contains phos-
phate of lime with some magnesia and iron; 100 parts of it gave-~

Phosphate of Lime, {bone earth,).......c.n..........36:38

Carbonate of Lime, with some Fluorid,s.......v.uee 500
Maguesia and Peroxyd of iron, by difference,...... 7-02
Insoluble, Silica,....c.coirerimerinciiiiiinrnnens verenre.49:90
Volatile matter,.....cc.ovevreccciirnniiearriincesaseenes 1470

——— 160-00

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

At Grenville there are beds of sandstone intermixed: with'
green shales, and pertaining to the same formation as those at
Lac des Allumettes, in which similar fragments of phosphatic
material are abundantly disseminated. They are smaller
and more compact than those of the former locality, and often
have the appearance of flattened and worn fragments of daxk
slate. They bave not been quantitatively amalysed, but were
found to give off an animal odor when heated, and to consist
principally of phosphate of lime, and an imsoluble silicious’
residue. Similar-bodies were met with inthe Chazy limestone
in Hawkesbury ; they arerounded forms, one«quartet to ome-half-
an inch in diameter. The exterior is tinged - blackish-brown,
and the color has penetrated to the depth of about aline; the in~
terior is yellowish-brown, and the fractire is earthy; when'
heated, they give abundant evidence of animal miatter, by the-
peculiar odor of burning horn, accompanied by ammoniacal va-
pors, which yield white fumes with acetic acid ; these leave like
the others, asilicious residue on-solution, but lessabundant thae
those from:the Lac des AHumettes.” The analysis of one from”
Hawkesbury gave me for 100 parts—
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Phosphate of Lime, (bone earth)........evecerrenen. 44470

Carbonate of Lirae,....ccveevrenncenneirniereianansens 660
Carbonate of Magnesia,........... corvereenes 476
Peroxyd of Iron and a trace of Alumma cesrerenss 860
Insoluble silicious residue, .......ccvveveerenrreenneen 2790
Volatile matter,......ceeeemiemenineaneesisissirersessnnes 500
97-56

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

MINERAL WATERS.

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

The water of a spring on the land of Mr. Borthwick, in ‘the
township of Gloucester, near Bytown, was sent me through
the politeness of the Town Major McDonald. It is strongly
saline, and resembles the waters of Plantagenet and Lanoraie ;
1000 parts of it yield 11-200 parts of solid matter. The water
deposites by boiling an abundant precipitate of carbonates of
lime and magnesia, with traces of strontia and iron, and the
- concentrated liquid contains besides the alkaline chlorids,
those of calcium and magnesium in considerable amount, be-
sides a small quantity of a salt of stronua, and of 10d1ds and

bromids.
Alfred.

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

Riviére Ouelle.

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

1000 parts of the water from the largest basin contain 13:36
parts of solid matter. By boiling, the water deposits compar-
atively a small amount of perfectly white earthy carbonates ;
and then contains besides common salt, a great amount of
chlorids of magnesium and calcium, besides a considerable
portion of sulphates. When evaporated to crystallization, the
mother liquid gave a strong reaction of bromine, and feeble but
distinct traces of iodine. The presence of the latter ingredient
in appreciable quantity, shows the source of the salts not to be
the adjoining sea-water, in addition 1o which it may be stated
that the adjacent creek, several feet below the level of the
basins, is never salt to the taste, even at hlgh tide, when the
water flows back as far this place.

Ste. Anne de la Pocatiére.

In the second concession of this Seigniory, and upon the
land of Nicolas Rouleau is a sulphurous alkaline mineral
spring.  The supply is abundant; it issues from the
base of a hill of sandstone, and deposits a white film along its
channel. The temperature of the water was 44'5°F. It
is but feebly sulphurous and sweetish to the taste, and
leaves by evaporation 36 parts of residue for 1000 of
water. By boiling it became turbid and deposited earthy
carbonates; when concentrated, it was strongly alkaline
to the taste, and gave with chlorid of barium a copious pre-
cipitate, which dissolved ina few drops of hydrochloric acid,
leaving a trace of sulphate. It contains besides the carbonate
and sulphate of soda thus indicated, a portion of common salt;
neither bromids or iodids could be detected in the water. In
the same concession, about a mile N. E. from the last, and

H
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s mile south from the college, there is another spring near the
rqad, and on the bank of a lityje- stregm. The supply is but
small, and the temperature of the waterin a tank surrounding
the spring, was 48° F. but this was probably heated by the
sun above the normal temperature. 'Fhe water is transparent
qnd saline to the taste ; by boiling it deposited a small amount
of carbonates, and when concentrated, crystals of sulphate of
lime separated; it was now very bitter to the taste, and eontamed
besides chlorids, abundance of sulphates of lime and magne-
gia. The liquid was evaporated with an excess of carbo-
nate of potash and the residue extracted with alcohol, but no
trace of iodine could be detected, although a reaction of bro-
mine was obtained ; 1000 parts of the water gave 506 of solid
residue.
Ste. Martine.

A portion of a mineral water, from Ste. Martine in Beau-
barnois, was brought to me by Mr. A. Primeau, of that parish.
The recent water is said to be sulphurous ; it had a feebly sa- ;
bine sweetish taste and gave 1-98 parts of solid residue for 1000. ‘
I8 contains a considerable portion of earthy carbonates with a |
little iron, and is when concentrated, strongly alkaline and sa-
line, containing besides carbonate of soda and common salt,
a small portion of sulphates, and distinct traces of bromids and
iodids. . ‘ ‘
Chambly. |
In the month of October last, I visited three mineral sprmga |
in the parish of Chambly. The first of these occurs in the !
gecond concession from the Montréal Rlver, at the Grand Co-
teau, and is upon the land of Antome Getté. Here a well has
been made eight or ten feet deep, in which the water rises to the
surface and issues in a small stream. A few bubbles of gas,
probably carburetted hydrogen, escape from time to time.
The temperature of the water, was found to be 53° F. at the sur-
face, and the same at the bottom of the well, that of the air being
72¢ F. The water is feebly sweetlsh and saline to the taste,
and gives by evaporatlon 2:09 parts of solid residue in 1000.
R deposits on boiling a small amount of earthy salts, and the
hquld at first colorless, becomes deep yellowxsh-brown. This
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character, which I have generally remarked in alkaline mine-
ral waters, probably depends upon a little organic matter present,
which is modified by the alkaline carbonate. When evaporit-
&d to one twentieth, the atkaline taste is so strong as to aié- .
‘guise almost entn-ely the saline flavor, and the liquid gives
With a salt of bary‘ta a coplous preclpltate which dlssoives
entitely in hydrochiorlc acid, with effervescence. The al-
'cohohc extract of the saling remdUe gives feeble but distinct re-
‘actions of iodihe and brorine $alts. 300 grammes of the water
were evaporated toa smaIlbufk alittle carbonate of ammonia
was added, and the whole evaporated and dried in a sand-bath
The soluble portion mixed With 4 solution of chlorid of banum'
gave a precipitate of ‘918 grammes of carbonate of baryta,
equal to 1°916 grammes in 1000, and corresponding to 1-0295:
parts of carbonate of soda. The chlorine in 1000 parts was
*5271, equal to ‘8689 parts of chlorid of sodium, and a determi-
nation of the alkali in this form, gave 2:264 grammes. If we dis~
regard the mixture of potassium salt, and calculate the whole as
chlorid of sodium, there remains 1295 grammes of the salt,
corresponding to 11744 parts of carbonate of soda; but
these results are only approximations, and the small amount
of the water at my disposal at that time, did not permit me to
carry my experiments further. The insoluble residue after the-
evaporation of the water with carbonate of ammonia, was dis--
solved in hydrochloric acid ; the silica was separated by eva-
poration, and welghed 061 correwpondmg to *122 in 1000 parts..
Theé solution gave -054 of carbonate of lime, and ‘0908 of carbo-
nate of magnesia for 1600. 1In another determmatlon, the pre-»
éipitate from 500 grammes of the water which had been eva-
porated to one-tenth, gave only ‘018 grammes of silica, a fact
coinciding with that remarked in' my Report for last year,,
upon the examination of another alkaline water, that the silica
temains in great part in solution, until a late stage in the eva-
poration, but is completely separated with the earthy salts,
when the evaporation i carried to dryness. Since the above
experiments, I have met with some observations of Bischof”
which throw great light upon the subject. He has found that
carbonates of lime and magnesia are gradually decomposed, in
the presence of boiling water, by silica éither in its soluble ot
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insoluble forms, a silicate of lime or magnesia being formed,
and carbonic acid evolved. It is probable that a soluble al-
kaline silicate would, under these conditions, produce a like
decomposition of the earthy carbonates, and thus the silica in
these alkaline waters, whether as alkaline silicate, or in the
state in which it exists dissolved in many saline waters not
alkaline, may when boiled with earthy carbonates, convert
them into silicates, and thus be entirely separated from the
waters. The precipitation at a late stage of the evaporation
of a portion of silica in combination with the earthy bases, in-
dicating a solubility of the earthy silicates under certain con-
ditions, has been remarked in a previous Report, and will re-
quire further examination and additional researches upon these
alkaline waters. This of Chambly is remarkable, from the
fact that more than one-half of its solid contents is carbonate of
soda. Taking the first determination of the alkaline carbonate,
we have for the mineral ingredients of 1000 parts of the water—

Chlorid of Sodium, ..ccceeceneerecnecrvonense 8689
Iodid and Bromid of Sodium, .........traces
Carbonate of Soda........ eoraronreersassereoses 1-0295
¢ of Lime.ucctsrssorseavreensseneensss ‘0540
“  of Magnesia,..oeerees -0908
Silicia, vueceeineiesrecinnresisnnnes coesessanntsare 1220
—— 2-1652

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

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

Kingston.

There is a mineral well at Morton’s Distillery at Kingston,
from which I collected a portion of water, and have since sub-
jected it to qualitative analysis. It is somewhat sulphurous,
and exceedingly bitter as well as saline to the taste ; 1000
parts give 1016 parts of solid residue. By boiling, the water
lets fall a considerable amount of earthy carbonates, mixed
with a trace of iron. When concentrated to one-half, crystals
of sulphate of lime separate, and the liquid contains, besides
alkaline and earthy chlorids, a large amount of sulphates;
salts of magnesia are abundant. When evaporated with car-
bonate of potash, the residue treated with alcohol, gives feeble
bat distinct reactions of bromine and iodine.

ANALYSES OF MINERALS.

Sphene.—The cleavable variety of sphene from the plumbago
vein at Grenville, was observed by Shepard and Brooke to be
peculiar in its cleavage forms, and was proposed as a sub-
species by the former, under the name of Lederite. The ordi-
nary varieties of sphene cleave readily in the form of an obli-
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que rhombic prism of 115° 30’; while the cleavage prism of
the Lederite gave the angle 125° 30’. The mineral of Gren-
ville is massive, but crystals from Phillipstown and Harnmona,
New York, were found to exhibit a similar cleavage, and wefe
also supposed to differ in their external fofriis from ordinary
aphene. Mr. Dana has since shown that the discordance #h
fortn 16 merely apparent, and that the two afe ideiitical ih
ttystallization, the peculiat cleavage of the Ledetite eonstitdt-
ing the only recognized distinction.* The observatiohs of M.
Baudrimont wpon the cleavages of calcSpar, have however
shown that the parallel rhombohedral cleavages of this mineral
are not always equally perfect, and that it is much more ¢ors-
mon to find one or two of them distinguished from the rest.
He has further remarked, that in certain varieties, diagonal
¢leavages not observed in others, are found, and also cleavages
parallel todifferent secondary planes.t Apparent anomalies in
cleavages such as are presented in the Lederite, may then
easily be conceived to be only instances of an unusually perfect
development of some cleavage, which in ‘the ordinary crystals
of sphene is very obscure, or not at all observable.

The Grenville mineral was first brought into noticé by Dr.
A. F. Holmes of this city. It occurs in a vein of plumbage
which was formerly wrought by the Hon. R. U. Harwood, and
is associated with white tabular 8par, felspar, green pyr-
oxene, yellow idocrase, and more rarely zircon and cinnarnoh-
gtone garnet. The sphene forms masses often several inches
in diameter, and perfect cleavage-forms measuring from one 6
two inches may be obtained. Itis alsofound at another locality
described in my Report for 1847-48, aboiit half a raile north
from this, in a vein with the same minerals, wheré it forma
drusy-suifaced crystals, often of considerable size. The hard-
ness of this sphene is 5'5; specific gravity of pure cleavable
fragments, 3:490—3-499, from the second locality, 3-5610; color
light clove-brown or chocolate-brown ; translucent. The mine-
ral was finely divided by eleutriation, and dried in a water-
bath. It was decomposed by heating with snlphuric acid,
ahd after removing the soluble portions by water, repea-

* See Shepard’s Mineralogy, Ed. 1844, p. 144, and the American Journal of
jence for October, 1840, p. 857, and January, 1845, p. 180,
Comptes Rendus de Y'Academie, Nov. 8, 1847, P 868.
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ting the operation with the acid three or four times, in the
manner recommended by H. Rose. The remaining silica was
gnalysed by dissolving it in a boiling dilute solution of soda,
and the oxyd of titanium precipitated from the acid solution by
ammonia, was also redissolved, to remove from it a little adhe-
rent lime. A trace of iron associated with the oxyd of titanjum
was not separated ; 100 parts of mineral gave :—

Oxyd of Titanium TiO2, with a trace of Iron...40-00

Silica) veieiniensierenesiensirseescasirnnnsessneesesenn. 3183

Lime, oceeenriieierinnenieriianieiiniacinnsnsesoniees 28-31
Loss by ignition,e.eeeesesirurescoreensirerensocssiesinnes 40

100-54

The composition is therefore identical with that of ordinary
sphene ; the formula assigned 1o the species requires oxyd of
titanium, 40-60,—silica, 31-03,—lime, 28-37. Subsequent ex-
periments were made with the titanic oxyd, to ascertain
whether it was any way distinguishable from that of rutile or
ilmenite, but with negative results.

In a previous Report the existence of sphene in several of the
intrusive trap rocks of this district has been mentioned. It
bas been observed at Montreal, Yamaska, Monnoir and
Brome Mountains. The crystals which are generally imbed-
ded in felspar and are very numerous, are always honey-yel-
low or amber-yellow, transparent, brilliant and exceedingly
minute ; they are often highly modified, and from their
smallness are very difficult to measure. Tkey are evidently
monoclinic, and in the bands of my friend Mr. W. P. Blake, of
New York, gave for the angle of the prism, as a mean of several
measurements, 136° 16’, which is that of a common form of
sphene. To render more complete the evidence of its character,
1 endeavoured to submit it to analysis, and by care was able to
detach from a specimen of trap from Yamaska mountain, ‘2
grammes, which gave by a single trial 2:76 as the specific gra-
vity. By ignition, the pulverized mineral lost only *001 gramme ;
heated with sulphuric acid, it left a residue of silica which was
at once dissolved by hydroﬂuonc acid with the exception of a
little undecomposed mineral ; the silica equalled 315 per cent.
The sulphuric solution gave about 40 per cent. of titanic acid,
and contained besides thig, nothing but lime in solution. The
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mineral was therefore identical in its composition with ordi-
nary sphene.

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

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

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

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

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

I II. 1L
Gold,........... 86°40..c.c00ere8TTToerreniennas 89-24
Silver, ....10...13:60...u..n e 1223.0cueeeens 1076
100-00 100-00 100-00

In these specimens there does not appear any proportion be-
tween the specific gravity and the amount of alloy. The con-
'densation on hammering seems to be by no means alike in the
two specimens. Perhaps the previous fusion of the gold,
would render more evident the relation between its purity
and specific gravity. A fragment of 7'5 grammes weight,
which appeared to be free from cavities or foreign impurities,
had a specific gravity of 15°761, and by a prolonged fusion
with nitre and carbonate of soda, lost 176 per cent. of its
weight, and acquired a specific gravity of 17-43. The pure
gold from the previous essays, precipitated from its solution by
oxalic acid and fused with nitre, had a specific gravity of

18-685.
I have the honor to be,

Sir,
Your most obedient servant,
T. S. HUNT.



ERRATA

Page 15,—5th line from top, for Stromatopora read, Stictopora.
“ 478,—10th line from top, for 250 feet, read, 850 feet.





