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GEOLOGICIL SURVEY OF CINIDI.

MONTREAL, 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. &c.
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TO HIS EXCELLENCY

THB RIGHT HONORABLE

JAMES, EARL or ELGIN AND IINtJARDINE, I. T.,
BARON' BRUCE OF KINROSS AND OF TORRY,

ONE OP HER MAJBSTY'S MOST HONORABLE PRIVY COUNCIL,

CAPTAIN-GENERAL AND GOVERNOR-IN-eHIEF

IlII AlO> OVER

THE PROVINCES OF CANADA, NOVA SCOTIA, NEW BRUNSWICK, A1fI) 'I'BB

ISLAND OP PRINCE EDWARD,

AND VICE-A.DMIRAL OF THE SAllE.

MoNTREAL, 1st May, 1850.
MAY IT PLEASE YOUR EXCELLENCY:

I have the honor to submit to Your Excellencis 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 ofthe 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 a.naJ.yses 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 ofthe formations ofthe Eastern Townships, in
their continuation beyond the Chaudiere River to the Temis­
couata 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 occu­
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 L'Islet, 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 ....n the neighborhood
of Bay St. Paul, and also those of Murray Bay, which pre­
sent features of a similar kind. The time thus subtracted N
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 struct1ll'e.
Many of the facts that have been ascertained appear isolated,
aDd would require a knowledge of many more to bring into view
their harmonious relation DB pans of a whole, and it can only be
lL very general sketch of some of tb~ ..,,~ i! '"f'ob,:i,::d featWt". of
the district, that can at this momPl~ 1)(' PTl:f :It ...rl in c' "ll"..'. 'on
with and Continuation of those exhibited in last year"s Report.

In proceeding to place before Your Excellency IIO!1l6 of the
prominent facts ascertained during the season, it will be eonve­
nient to give precedence to those derived from Bay 81. Paul and
Murray Bay, as the rocks there met with sapport those consti­
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.
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BAY ST. PAUL AND MURRAY BAY.

These two bays, about seven leagues apart, are the tennina..
tiona of two valleYJ', scooped. out of a mountainous country, and
reeemble one another in almost every respect, with the exception
of their direction. The valley of Bay St. Pa.ul, through which
Hows the River Gouffre, has a north and south bearing, while
that of the Murray Bay River in the portion of its course at pre..
eent included, runs about S. 55 E. ; the former isthe one furtherwest,
and it follows that the valleys approach one another in the inte­
rior; lJO that about ten or twelve miles up the MUlTay Bay River
the distanoe 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
R." B "'" :','tll (I"" J~ .he Ruisseaudes Fr~nes, the Little Lake
>p~(; :\:,;f!l'" 1.-41\, \\":.huh are all tributary to this river. Both
t1v 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,
~ in the middle of the valleys these materials are found singu­
lally 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 gene..w. elevation must be considerable, perhaps over a tho¥,"
II8lld feet above the level of the St. Lawrence. These elevated
parts however, often shew excellent farms, from the fields 01
whioh the stones have been removed with great labor, and tJus



fanns produce good crops of oats, barley, rye, pease and pota­
toes, in addition to which in the valleys, before the Hessian fly
becamesodestructive 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 (,~. considerable
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 calledLe, Eboulis, displaying the ruins of a great land-slip,
by which a vast mass of clay, sand and gravel has been preci­
pitated froni 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:

J. Metamorphic Group.
2. White Quartz rock. (PotSlh>'1 ~,.:-"dstone.)

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.
Antoinecrosses 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 Riviere 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 upl8Jlds west of
St. Urbain Church, where the rock holds great masses of 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 gn~issoid 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,
I\Ild there are some bands antong 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 35°, and there is present among them a large grained
Nd 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 eut 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 ieet, the rock, consisting almost wholly of mica, is set with
a ~at 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 belween Les Ecorchis and Le Heu 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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~ 88l'VeII, wUh aft antioliDal fttW. in the bedlt to tJac.
west, to illUstrate the disturbed~OR of the stra~

The gaei8s ofthisdistriot belODg!l tou..tme~egroup of
rocks,. whklh in previous }l.epwtshas been described aa ex.isting on
the Ottaw8,.IIJul as trooeable thenoe;removed back usually to ..
dii~nee of twelve to t.wenty miles t'Nm the north-west margin
ofthe 81.L&wre~ allthe way toCa.pe Tourmente belowQuebec.
where it comes upon UIe river awl €fOlD. wWch. it is wuhed by
it to Bay & Paul. None of the higJUy m:ystalline limestoDe&,
~oo~~~W~~~~~&~of~~.

were ol>sel-ved in the region under a.tte.n.tiQ~but the ~amiJlIr.

tion has been of too limited Uld cQrSOry a. nature to determine
tlleir absence.

2.. Jfi.ite Quartz rock.-This rook, which ovarlies the previous
formation. was not seen at Bay St. PaW. but was met wita OIl

the west side of MUlTay: Bay, ahem: White Point, and aJi two
spots on the east side. one of them within sight of the church
just before reaching the Cape which it ia J18Cessa.ry to double in
proceediDg along the beach to. Les. Ec:orchis, and the other "lose
by~ Ecofchis. In tbese thret: localities the formaWm eon..
si,sts of white tr.&nS1ucent slatyqu~rock, rendered. clea.vable by
the presence of silvery mica., into plates. of half an inch to two QI

three in.ches tbick,.which a.ppea.1' tobe oonfQrma.blewith the st»ati­
ficati.on.; cracb in the rook occa.siona.lly present green. stains
due to caxbon.a.te of copper. If it were not fOl' the. fa.c&;, that. in
the ditferen.t loowities of its presence it ~eCeedBditf6rent quaU­
tWa of the gneillsQid beQs, WhilE; Ii, ~ormity¥i Pl'ese.rvtld in. U1e
.eharacter of the strata. that sw:ceed it, the rock might be JDia..
taken fur a more than usually qu.&rtzQiIe member of the subjlt4l4ll1t
fon:oa.tiOl4 from wbich however it might petbaps be. occa.siona.lly
distiDguished by a want of confunnitN iD its stratiti.ca.t.ion. TM
thickness of the. de.pQsit at I.e. Ecore1WJ is abou; forty-five fe.et,;
llut it is. not improbable, that lyinB on an uneven surfaae, tlMr
inequalitiefJ of whieh it IDaY fill UJl\.it Dl&y be fOuM to 8¥ceef1
thiJJ in othef pll*II. There~ 1;0.00~e doubt. that tbiIt
roekis equiv~~to the J.>otsdam~ of New YOlk.

3.Caldfet:aI&woci.-Resti.ogcooWnDlt-blyon.t1¥l pteviou.
.fol'lPtiDD,.tU~ if. ~t~ ..ca~Q8~IW, or aI'MIr
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MOW! J.ime8tone,ofw1rich, though observed both ft.! BaySt. Palrt
and Mnrray &y, the sequetlee is determined by the expomrts'
at the latter place. At Murray Bay the rock 'Was rntrt with at
White Cape; the point which there bounds thtl boat eave on the
south i8 eomposed. c:K it; in the COTe \!lOme beds, partially con·
"N11ed by sand, «tip N. W. mag. <51°, 'but at the small point
'W""ioned, the dip gradually cbattge8 by a fold in the mata to'
t-, mag. <58°. With thUl tiip, the bed! ~ewa breadth of abO'at
twenty-three yards, which would give a thiclmeslil of 'Ifty-e1ght
feet. As a mass, the roek is here a calcareous ssntlstone, bM:
the arenaceous layers lire interstratified with OCC8.!ional bands
'Of H:mestone; the uppennost bed is of limestone, and there are
8Ott1e rew of the same kind near the bottom. In one or two of
the arenaceous beds there are qua.ttz pebbles M large as hens'
eggs, eoMtituting them conglomerates, but in general the grains
l"'8Jlge from the size of mripe to that of partridge and pigeon shot,
and they are usnally go well l'Otlnded as to gi\'"e an oolitic aspe~t

1;0 the rock; they 'CbttlMt both of limestone and quartz; some­
times the calcareous bnt in general the siliceous grains prevail,
and the latter fteqU'ently to a eonsiderable extent; the colo!"
-of the bed!! is in genet8.1 a dirty white. To the west of the boat
cove there are two hummocks of the took, :fbrming the Muff
from which White Gape takes its name. The character of the
strata here displayed very much resembles what has already
been described; tlwl fMe of the cliff shews a section giving
a thickness of betw~n fifty and sixty feet, across a shallow
trough mthe t!trtt'ta, whieh on the west mde, rise up at an angle,
as displayed on the beach, of seventy degrees, maintained. for
ftttteen yards, which 'WOuld giv-e a thickness or forty-five reet
more. There then~ an irregumrity, beyond which a dip of
N. 4/iD E. lWag. <S50 to W, i8 maintained for about thirty-five
~ tt:bd the 105 feet !'e$Ultihg from this ma.y probably present
6 'l'epetition of the t'Wt) pre'Vious mewmrements. A gravel
covered space of about fifty yards in a south-west direction
occurs between the calcareous sandstone a.nd a clUf of gneiss,
the strOot 1. of which dip N. 45° W. 1ll68'. <49°, RMJdeI'aQDg to
<30° a short distance in the strike; the suqjaced whiooq1iartz
fOtk may be covered up in this interv~ but it was not seen.
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Some of the beds at White Cape are fossiliferous; a coral oocurs
in one of the coal"8e 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 coane ~nglome­

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 calcarea-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 calcarea­
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

constitlJt«:s the face of the cliff, say......... 150 feet
Dark graybituminoUi thin bedded limestone, holding fossils......... 12
Dark gray bituminous thin bedded limestone, somewhat nodular,

holdiDir tbssiIB 16
-178
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Ligln gray calcareou. sandstone; slight diiferences of'shade alternate,
the darker ·",eathering to a reddish white, the lighter to a
yellowish white .

Light gray calcareous sandstone, in a thick bed, weathering to a
yellowish white ..

Light gray calcareous sandstone, ill alternating differences of shade,
weathering yellowish white and reddi~h white ..

Light gray calcareous sandstone, weathering yellowish white ..
I~ight gray calcareous sandstone, weathering reddish white ..
Light gray calcareous sandston!', weathering to a yellowish white;

when wet the exterior of the stone is a light drab ..
Light gray and whitish sandstone, of a calcareous character ..
Light gray calcareous sandston!', some of the beds of a conglomerate

character, holding quartz pebbles as large as pigeons' and hen,'
eggs .

Measures imperfectly exposed, in which a few alternating beds of
gray and white quartz rock or sandstone are seeD .

White qnartz rock, dividcd into plates by the presence of silvery
mica ..

Meuures concealed, supposed to be white quartz rock, succeeding
which gneiss appears .

Total thickness displayed ..

The fOflSils met with in the bituminous part of the section,
several of them having been ~und loose at the base of the cliff
at Les Ecorchis, adopting the nomenclature of Mr. Hall of New
York, in the first volume ofhis Palreontology, are as follow~:­
Ckatites lycoperdon, Stictopora? ---? Streptoplasma corniev­
lum, S. crassa, Receptaculites neptuni. Schizocrinus nudosus,
.Leptena alternata, L. sericia, Orthis pectinella, O. ? Atrypa
ambigua, Orthoceras ? Platynotus trentonensis, Calymene
genaria.

At Bay 81. 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 sixtydegrees,
as it approaches the gneiss; between the limestone and the gneiss
there ia an interval of concealment of about fifty yards across



14

the mea.sures, in which the e&lciferous 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 bottom: the calcareous be<k art> (11'
various thicknesses, separated by partings of blaok bitumin, If!

shale. The rock is fossiliferous, and among the remains here
met with are JiUcoide, ? Graptolithus amplexicaule, Asteria8
matutina, Leptena 6eTicia, Ortkis testudinaria, Atrypa maAl,
Avicula trentone'1t&sis? OalyrMn,e Ie1l.aria, O.-? and Tri"ucleus
concentricus,-nearly a.ll, 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 min on the Riviere 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 whi~ quartz rock, and at the point of
eonto.ct, the slope, which near the mill doel!l not exhibit more than
twenty to thirty degrees, is suddenly 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 cllif,
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, aDd continues' present on one side of the raTine,
while gneiss occupies the other fur the space of nearly ftfty
yards, to the second vertical leap in the fall. Here a taee of
poiss presents itself; running N;. 35° W. mag.; and on the eut
and west sides of the limestone thus limited, mineral veins 000U1"

holding small unworkable quantities of galeDa, which was tried
for silver, but gaw DO trace. .Tbe gangue in which th. ore is
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set is compo&ed of caJcspar, partly colorless and traDsparent,
and partly opaque white, mingled with apple green apatite, 01'

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 ea8t side there are two parallel veins ill the space of six feet.
0116 of them being three feet wide, including a fragment of gneiss­
Qid rock, occupying half the breadth. Vems of " similar char­
aoter, running in a nearly parallel course, were met with near
Les Ecorchis, where they cut all the formations.

The direction of these ve~ 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
probably been instrwnental in giving the formations of the val-·
leys oiBay St. Paul and Murray Bay, their peculiar geographical
distribution. These formations lie ill the valleys in the shape of
long irregular troughs; in the valley of the Gouffre, the bitumi­
nous limestone, which at the mouth of the River has a breadth of
two miles, was traced up to 81. 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 Riviere Remy, but it widens
again to a mile, before it tenninates above the Church of St.
Urbain. In Murray Bay, ami on the coast below, it presents
upwa.llds of six miles to the 81. Lawrence, and rnns 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 surfa.ee anarrow belt of the gneiss, which, running
ia an east and west course, approaches the coast beyond I.e
Hell, and there appears to be another parallel undulation imme­
dia.tely behiod Les Eeorchis. Proceeding along the road from
the Murray Bay River, by the Ruis8eau des F~nes, there occurs
a..small patch of the limestone before reaching the Little Lake,
aad a larger one appears to extend from the Little Lake to
Ne.irne's Lake. The latter patch is not over ten miles from the
limestolle of 81. Ul'bam, aIIl it is not impossible there may be
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others between the valleys oftheGonft're 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 fifo
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. LaTerriere, where a succession of lofty waterfalls, towering
precipices and wooded crags, combine to offer points of view of
most striking beauty. This strip ofcalcareous country no doubt
marks the general course of the outcrop of the Trenton lime­
stone and the two inferior formations, 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
Gouffre and the Murray Bay Rivers are long tongne-like projec­
tions, with, in the latter case, outlying patches beyond.

Tertiary Deposit.

In the valleys of the Gouffre and the Murray Bay Rivers, R8

well as along the margin of the,st. Lawrenoo between them,
there are at variou~ 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 horizonial 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 amved at in regard to !'ern, 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 de~
"its in which these terraces were worn, consisted of clay, con­
taining marine shells, among which were Tellina groenlandica,
T. calcarea, Saxicava rugosa, with the genera Nucula, Venus, My­
tilu8, and Balanu8; and their presence was traced up to a
height of three hundred and nilaety 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 csscade over a very steep face in the deposit,
which is evidently fast yielding to the destructive agency of the
water. The presence of moisture in some bed low down in the
cliff, mo\"e 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 .!mperin­
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 aWdY 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 surface, with the exception of
a channel of no "great depth for the river, for a mile up the vak
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
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doubt also from those of the Goufl're and the MurrQ.y 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 ofCrown 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
renee; and that another formation (contemporaneous with the
Hudson River group of New York,) superior to the Trenton
limestone, but also far beneath the sam~ 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
justify such an experiment, have prompted me, sooner than in­
tended, to effect the examination from which the facts 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 ofsuch 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 worthyofcredit,havingvisited 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 Gouffre,
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 snpply '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 ofvegeta­
hie 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, a\d 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 a.ppear 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 dislocations 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 prese!lce 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 scareely 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 th~

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. It is 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 coa~ accompany the seams, that it affords
one ofthe 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 threeorfour furlongs east ofthe 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. <320 ; the limestone
is seen also ~tween 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 Rats, 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 ch811nel
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 formatioos in
question wh~re 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 examiqation, 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 abund8llce. In the section of the Nova Scotia
coal rocks, at the Joggins, for example, as detailed in the report
transmitted to the Government in 1144, it will be found that in 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 pecnliar charac­
rer ~o 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 ~hatever,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 01 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
joints there are thin layers of quartz and of iron pyrites; there
is present al!'o in the speciIVns, small patches and thin layers
of what in Phillip's System of Mineralogy is called mineral
charcoal, a substance which has a glimmering silky lustr~, 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 thj.n 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 atirition; 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 auy very great series of years. \Vhere
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 hop; 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-



nized carboniferous rocn of North America; it is probable
therefore, that the specimens have not been deriVed from the
roeks of Bay 81. Paul. If .rnic~scopio examination should
shew tlmt the species of plants composing the fragments are of
the true carbOnifel'ol1s f1ge, then the oob(llnsion forced 1ilpon us
would be, that the Specimens a~ d$'i~ed from some imported
cargo, and if the notion is rejected that they reached the spring
by a forgotten accident, the probable 8upp6Sition must be, that
they were placed there by design. The frequency of these
mnguIM coal bearing springs in the vicinity, elsewhere 90

unusual, arid the l!IC8.l'Cit)t of fine grains of the mineral in them,
rather tend to strengthen this suspioion. The number of the
spribgs attested by the resJ.!6ctable pel'8ODS of Bay 81. Paul,
wn~ certifioate accompanied J. Bouchard and A. Menard's
petition, u; three, but I have been infonned that another was
brought prominently forward some years ago, as affording the
same indicatio~ of- 008.1, but that the late Mr. Andrew
Stuart of Quebec, and Captain Bayfield, had ascertained
beyoud U doobt, that the spring had been packed by the
p~prietOl' of the land with a view to enhancing the value of
his property. Possibly this person may have packed his
Deighbon' springs at the same time, with a hope that, should
othert make search in consequence of hiA pretended disoovery,
their reSearohes might discloSe facts to confirm his own.

There being not the remotest doubt whatever of the geolo­
~a.l age of the llmMtone of Bay St. Paul, supposing the spe­
eimens were really «Mrived from the strata, and that the species
of plants should at the llama time be ascertained to be identictI
with soille of those of the ottrboDiferoWi period. it would prove
thAt all evidence up to~ present time has been imperfect, and
tbIlt the dora of this perlOO is of hitherto unsuspected antiquity.
But even lri BUdh Ii CMe, or Il1lpposing the plants were different
ja species frum \OOae of the true coo.I era, the paucity of vegetable
~m&iDs being such that SCBl'oely a trace of them- is found in 80

gt'fAt and so ne8l' do development of the strata as occurs at Cap
au Refs, the probability, amounting almost to certainty, would
~ U1Kt the speoimeDi were 'erived from some local patch so

D
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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 mRsses 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 line 0/ 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. Acoording to the analysis
of Mr. 'Hunt, the ore'is mineralogically an ilmenite, eontainmg
so large a proportion of oxyd of titanium, as to reduce its 'produce
in metallic iron to 361 per cent; its specific gravity is 4.6,' sg

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
llJD ore to practical purposes, it would be pmdent to institute
experiments to ascertain whether the large amount of titanium.
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, befbre concluding that the whole
may have a uniform character.

After I had quitted the valley, Dr. LaTerriere, to whom I am
.indebted for much kindness and attention, informed me that on



the lJ&me side of the Gouf&e, but some miles lower down, another
mas.~ 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
enolosed in the gneissoid rock; they are all comprehended in a
distance of twenty·five yards, in a direction N. E. and S. 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 oxyO, is
not at all magnetic, and holds a large proportion of titanium.

Galena.-The traces of lead ore already mentioned as met
_with in the phosphata.ca1careous 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,Jmersect the Trenton limestone and its conformable fOl"lD8t­
tions bent98.th" 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. Paul
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 phosphate of lime of this locality was found on. a qualitative examination
by Mr. Hunt, to contain a large portion of fluorine, doubtleS8 combined as a f1aorid
of caIoium; traces 01 this element are very ~ommonly present in the naaye
l1aosphaie, bat the quntlty in this case _ms to.be unomally!arge, and renders a
quantitatiYe analysis of the mineral desirable.



. occurs in disseminated hexagODal crystaJa in the limestones of
the metamorphic rocks of the Ottawa; it lies in amOl'phous
ID8.8868 in the veins of Bay & Panl, and though the pel' centage
of these veins may be too low to render them profitably WOl'k­
able even if they were wider, the exiB1lea.ce of vew m
which the minen.l is preSflnt, gives the hope that otheJl analogoWl
localities may be found in which a higher per centage may
render the rook more available. BoD8l!l, so serviceable as a
manure, contain something over fifty per ceM. of phOlphate of
lime, and it would be as a Ilubstitute for them, that the minerai
phOlphate would be used. There u. an annual importatiGll of
of honea into the United Kingdom f~ agricultural purposes.
chiefly from South America, which in 1844, equalled in va.hae·
:£300,000, and may now amount to :£400,000.

Building Sttme.-Many bands of the gneiss would yield
building stones of a handsome appearance and dnraWe nature,
but the expense of ~ing them, at present influences the
inhabitants in rejec~ng tRem 88 too Cl08tly in ilie erection of
chul'Ohes and such other edifiees as tltey construct of stone.
The best example observed was in a field, on a lot about 1M
aCre& below the bridge over the Riviere 00s Ma.res, aad about
iOO yards to the weat of tIle road. Tile rook is nDe ~ained

and consists of whit«t feldspar and quartz, with " moderate
quantity of black mica. The gneissoid stmcture is ol>8cure, and
the stone looks very like Q. tree granite of a light gll3Y ~ nearly
white color; it splits. into rectangular blocb.

The bitnminoWllimestone though brittle ise~ <lre$Jl6d, and
proves a serviceable material fOJ bDilding I "'~ is.~w
black or dark gray when freshly fraoturpd, but iii cQngas w. &

lead gray 011 the exterior by the ao.tiOJi of the weaihe,;i~
dressed. wiflh tae. ohisel have a gray color. fMm. tIM effeM of
tooling.

A handsome building stone is obtained from the calcifer­
OWl eandstone; examples of it occur in Mqrray Bay at Les
EoorchUJ a.ndat WhiteC~ but the bflfft beds met with were on
&he same side of thQ lla.y as White Cape, on. the fa.oe 9f tb hill
overlooking the boat oove. They lie on the pl'0pfJl'ties of MI'. J. B.
Du Berger, who kindly aooompaniedme to the quarries, and ofMr.

1
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Thomas Chapreon, 'WB:ere an alternatio~ of In6fe and less are­
naceous layers are intel'Stratified with a few bands capable of
yielding lime, a.nd dip N. 35 E. mag. <14. The arenaceoQS
layers give the builcling stones, in which equal sized grains of
~ are uniformly distributed; the color of the stone is in

. general a very light gray, which changes but little by the action
of the atmosphere, assuming however under its influence, a very
lIlight yellowish tinge; the beds are evenly disposed, and vary
iii thi.okne~ from tme to sixteen inches, a very usual thic~
being eight inohes; they are capable of divi8i0n in the planes of
two sets of parallel jointll vertical to the strQ.tifiCCl.tion, but nqt

quite at right angles to one q,nother; but as the stone dresses
'¥ery eaaily, the blocks can with fa.Qility be rendered rectangular.
The church in. Murray &y is built of the stone, so also is the
p1.'eIilbytl'ry and Mr. Du Berger's house. Multitudes of chimneys
ua fOlmdatioDs of hQuses have be~ COD.Structed of it, aqd it is
used for chimney pieces, lintels and window sills.

FkJg St01l.e.!•.,-Some of the thinnest beds of the ca-Iciferous
sandstone of Mr. Du Berger's qU8.1'l'y would yield very good
flag stones, but though of a better color they would not be so
durable u t~e whieh might be raised from the slightly mica­
eeous hornblende slate nea-r I.es 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
l'IOllle difficulty in dr6SJling 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
znake excellent pa.veIllents; the color is very dark gray or nearly
bl.a.ck. .

Mill Stones.-I w~ informed by Dr. LaTerriere, that one or
two of the beds of the ealci.ferous 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
gri,nds wheat aqd other grains better than any of the gneiss­
oid rocks of the vicipity that have been tni'd. He uses
Fre~ burr stones allfO, and he finds that while the~ require
dressing but 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 arid white.
Some of the comforts arising from an abundant supply 0'£ 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 staeks or substituted stove-pipes, prevailing in such newly
cleared parts as are far removed from good calcareous rock.
Bay St. Pau}! and Murray Bay furnish annually, a good many
small cargoes of limestone and of lime to the south 'Fide of the
St. Lawrence for a considerable !>1retch 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 sulphuro~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 bitnmlnous limestone through clay:

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

2. On the land of Mr. Thomas Potvin on the east side of the Gouft're, about
twenty-five acres above the church and three east of the road, there is a
"pring giving a considera!>le 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 nms from
it. A sulphurous odor can be perceived at all times on aJllll'osching ibe
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, there is a sulphurous
spring giving a copious supply of water; the grass aloDi the channel in
which it flows is whitened with a deposit from it.

4. About half a mile above the Pointe aux EbouhS there is a copious sulphur'
IIUB spring, giving a white deposit like the previous one. .



31

5. Another is met with close above the same point, being about half a mile
below the previous oDe, and there are others between the two.

6. About half ,a mile above the bridge 00 Murray Bay River, there is said to
be a sulphurous spriog; at the time of my visit it was covered by the water
of the river. aoJ could Dot be seeD. ,I

7. About twenty acres Itill (arther up, on tbe west side of the river, there is
another sulphurous spring on the land of Ambroae Gagnon; il yields a
large quantity of water, which is discharged from Il 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 00 the east side of the Bay, on tbe
land of Vitard Goudreau, back from LeR Ecorchis.

SOUTH SIDE OF THE ST. LAWRENCE.

Lower Silurian Rocks.

The eountry on the south side of the St. Lawrence, between
the Chaudiere and the Temiscouata road is inferior in general
agricultural character, to that between the Chaudiere and the
Richelieu; it does not present the same breadt4 of champaign
margin, and in that which may be called flat, ther~ is a larger ex­
posure of ~1(, giving it a more rugged aspect. The mountainons
belt described in a previous report as occupying a breadth of
thirty to thirty-five miles in the district above the Chaudiere,
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 st,rata 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 onthe 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 ()f a nearly constant dip to the south-east,
at high angles. These folds are so numerous, and frequently
repeat the meawres several times in so short a distance, as to

'.



destroy confiden~e in every endeavor to estimate tht thickness
of the different divisions 'of deposit, and the want of a know­
ledge orthe 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 oonsiderable distances
by means of the geographical distribution of contorted masses of
the subdivisions, but Unless a connection or relation with tegard to
each other, is followed ont among these undUlations, 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 or dark-gray cla.y !l.ates, 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 graprolites, and appears
to be terminated by a set of bitutninous shales and black lime-­
stones.

2. A series of gray, green and occasio~yred shales succeed.
with thin calcareous layers, andit is not quite certain whether
a considerable deposit of red. shales, in addition to those associated
with the gray, does not occasionally lie at the tap of the series.
These shales appear occasionally to hold bands of calcateo118
conglomerate, cracks in which are filled with indurated bit\lmia­
oUS material.

3. A depO'Sit of hard sandstotres, varying iit color from light
gray to iron gray, and Sometimes slightly greenish j they
appear to hold but little mica j they geem to be sometimes fme..
grained and thin, but close-bedded, and sometimes ooarse a.nd
massive, being occasiol1ally ob8erved to pass into beds of a
conglomerate character either whnl1y or in part; the peb1blesof
these conglometates are frequently composm of~ limestone,
containing orgarHo remains of the Treuton furtnaOOn, "fl.OO ill.
many places tlleyappear to Mt1EII1itute:berds so ·li.bnndaMly~e6.
with calcareous- materittl Rl! to be bUMt for lime.. Thin beddetl
gray limestones are occasWnally met with near 1lM cftlC8.l'OOUS
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eoDg1om.eratetl, aM. are 8tlJlP086d to beldDg to this ctivieion of
deposits, and it is not improbable that the whitish limestone of
Upton, ActoD. and Wickham meb&ioned in a previous ~rt,
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
calcareoU8 conglomerates; the red color is ofa chooo1&te cast and
the iron to which it is probablydue, I\PP6&I'8 very freqnently to be
associated with titanum; the red is geaerally striped with greea,
and the green in some exposI11'e8 predominates over the red ; the
red and green shales appeal' frequently to be interstratified with
bu.ds of bald, light-gray, fine-grsined sandstone, which is very
frequentlyealc8l'oous.

a. Succeeding the red and green sha.1es, and interstratUled
With some Gf the same'Chat8.ctft", ~helle oOCCUl'8 a series of eoI8.I'l!I6'­

grained green sandstones, which hold more mica t.aaa dw lower
sandstooe8, and frequently present small spangles of plumbago;
they appear to derive tBeir prevailing color from ehloriie, but
red layers 86 coarse u tIie creen and hokling nearly as mueh
chlorite, are in some pans in1ierstratified I the beds of both colo1'8
which are almQflt always 1BM8ive, are in general ealca.roouB
and Oftenprel!elit b&Ild8 of coarse eonglomerate, with quartz
pebbles, which sometimes appear to become mingled with pebbles
and even boulders of gray limestone holding fQS8ils, pr'lbaw, of
tile Trenton formatieB.

Theee nve divisions of deposiUII occupy all the olmmpaign
country east of the Ritlhelieu, between the mountain belt aDd
the St. Lawren.ee, with the exception of the localities stated in
a previoua repwt, displaying the TteDton limestone &Btfl Ut.ioe.
elate. in a.line ,betweeil PBilli~ and the GroDdines; .. in
a mote or less metamorphio oonditiondley appear to cobstittlte
the mountain belt aMo, the interiQr bitunaiDous shales beooming
plwnbb«inous ldates, tile gray sudstoOOll being probably 00Il­

verted iBW quartz rook and taIcose quartz slates, and in relatioR
to tbis silicious zone, there appetl' 10 be in the metamOilPhie
district, two magnesian belts shewiDg delomiteand serpentine.
the equivalents of which in the UDaltered rooks require farther
investigation; the red mates uti green ll8Ilditones seem to

E
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become chloritic, epidotic and ferriferous sla~ and less sclUstose
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 Temisoouata. road
and the Chaudiere, 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, 88

far as the investigation has been carried, to consist of the
reIllaining four divisions; but above the Chaudiere as far 88 a
line between Phillipsbnrgh 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 thatReport, the positions ofseveralanticlinalswere indicated,
and some of them have been farther traced both above and
below the Chaudiere. 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 distributioll of red shales
on the Rivers St. Francis, Nicolet and Becancour. 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 ~f upwards of three miles
more; on the Becancour 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 Becancour
The red portion of the trough, connected with these exposures
on the Becancour 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
divi&on 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 greensandstones and red shales
is met with. There are corresponding exposures on the Nicolet
and Becancour, 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 Becancour on the other, while lower shales come
out on the eleventh range ofAshton. 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 brings up the Trenton
limestone in the vicinity of S1. Dominique; in co~uence of a
transverse depression however on the crown of the arch, the
limestolUl 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 all the
three rivers. The Utica slates, and above them these shales
with their fossils, come out on the St. Lawrence, sOllth-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 occupya tra.nsv~rse breadth ofone third ofa mile.



TIle green sandBtolle8: and l"tlCl IJIates above Drnmmond:ril1e
present a na.rrow expgsure of about half a mile; they belong
to t11e fifth division of deposite8, and probably mark the po8itiOll
of a synclinal axis; proceeding from them, along the south east
side of the general trough to which they belong, red sbal~

green &Ad sometimes gray sandstones Me met with in a nearly
sb'aight line, on the twoNieolets in Horton, 011 the Sta.nfuld road:
in the ninth range of the Township, on the folll'teenth lot of tile
eighth range of Somerset, and Oft, the Becanoour in the north
cornel' 9f InvernelS, bounded by tile stl'ata of the fust divisioa
aJl the way; and while between this liJle and the DOrth rim of
the tFough to St. Nicolas, no rocks hut such 8S migb* be referJ!8d
to. the second, thB-d, fOUl'th a.nd MIl diviAions, have heeD met
with on three transverse lines of sectiOD,. 88 fur as the St. ClJf>U
road; no strata but such as are referable to the first diviaion,
b&~ been fmmd on the banks of the St. Francis, to· the siDhhMJ
of Kingsey, a distance of abom fourteen mites, in a straight
line. As stated in the previous Report OR the Eutern !,['().WJr

ships, this transverse span of the ftrst division compr~nds a
very impol"tant anticlinal, tm.ceable from the Province Line in.
St. Amumd, 110 which it appears probable that twOIJlOre; instead
of one. as there mentioned, are subo1!ttinate, the main. one. be~
still further traceable· to the norta cGmer of hlvemess.' It ap­
pean probable that this &Xis Cl'OlIM8 the Chaument between tw4
6xp08W'6S of roo: rocks two. and a. half miles apart, M a sJMli
about fourteen miles in a straight liDe fttom its mtNtht and tDe·
E1lcheJDi.n. a.bou.t two- miles highcJ" up than the bfJIld above SL
HeIlI'Y' where it attaills one of the tribatary branches and part
of the IJl&in eontinuoos stem of tile :R:ivieN du Sud, fOllowing
this to its mouth.; ontlle soutb-e88t8ideofthesela.taerst~ light
gray qUal'W; rook oeeasiQna.lly shewi~ a band of ealcal'oous.
oonglomerate runs all ~ w&y from St. GervaU. to St. Pi~rte;

while gra.y' slightly oalooFeOWl se.nclstoDes 8J'& seen neal" St.
ChPIes, on Ute north-west, with roeks of' the fourth and ffth
divisiOns on each side; fu.l'thel reMOved'fromthe uis.. FromV.
:P1oorince :Lill& ittSt. APmaaid to.8L Thoma&, the distaDoe is abQat
,one hundrecll and~ miles.
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A section of the metamorphic rocks, which occur OIl the St.
FPancis, 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 plumba.ginous B1ates and limestones,
has already been given in the Report for 1847-8, aM it has
there been stated that in these dark-colored slates and lime­
stone~ (which belong to the first division of depositSt) there
l"U1'1S 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 Melbgume and Shipton anticlinal there occur green. talcose
slates, gray sandstones, serpentines and corneous quartz roek,
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 Wolfustown and Ireland is very doubtful, but it
seems probable that it comes out upon the Chaudiere, some dis­
tance below St. Joseph's Church. Dark colored clay slates and
limestones cross the Township of Broughton, from the fourth
ra.nge of Thetford, and come upon the Chaudiere near the extre­
mity of the Broughton Road, aDd 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 mre not yet satisfactorily made out, and it is
not certain whether the serpentine belongs to the upper or lower
magnesian belt.

In Ireland a.nd 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
8.1lticlinal axis, and there is not much doubt it is a continuation
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, ass0­

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 ofserpentine. 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 ~he serpentine of the Bras and the Guillaume in the
Seignory ofVaudreuil 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 Chaudiere 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 Chaudiere 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. hi 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 Chaumere pro­
ceeding north-westward across the measures from the serpentine,
after a concealed interval ofa quarter ofa mile, 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
Hubspheroidal 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 calcspar, and occa­
sional colorless translucent quartz; the latter four minerals are in
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 ci»cumvallation 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 direetioI;l 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 thiri fragments of a slaty character,



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 variegared
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
Riviere des Plantes, there rises a thin small ledge of a darker
color than the rest; some of the rognons become epidotic
towards the exterior, and epidote runs in various cracks and
irregular bands through the rock. This singular mBBB has a
breadth of nearly three hundred yards (iBcluding 0. part towanJs
the middle which approaches the character of a red slate), a.nd
in its structure and minerals though not in color, it very llllaCh
resembles a green rock heretofore deseribedas met with neal"
the eastern band of serpentine in Bolton, in the valley of the
Missisquoi Hiver. 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 Riviere 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 0. transverse measure of about
four miles from the Hiver Etchemin to the line betwoon Cran­
bourne and Frampton.

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 Chaudiere it must be much more, and it is probable
tha.t some of those between the two may on reaching the Chau­
diere have increased in importance. In the vicinity of this river
there are evidences of the existence of these intermediate ariti­
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 Ship,ton,
occur on the north-west side of the band nearly all the way.
Where the band crosses the Chaudiere 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 exposure:; 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 of 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.
Sandstone........................... 3
Limestone conglomerate, holding silicious and calcareous pebbles, the

latter being very numerous; the matrix is a very arenaceous lime-
. stone........................... 6

Sandstone........................ 3
Limestone conglomerate, as before; the limestone pebbles and the

matrix weather brown, particularly the matrix, which holdcl more
llllDd than the pebbles; internally both the matrix and calcareous
pebbles are gray, the pebbles the darker of the two 18

Total thickness............... 30

The next exposure occurs about two miles to the south-east,
on the second lot of the Chute settlement, occupied by Samuel
Orr; in one 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 ofabout
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°,

J"
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and the rock changes its conglomerate character to that
ofa 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
"Bea'Urivage RiVer; its strike would carry it about a mile south­
'east of the previous band, and the following is a horizontal sec­
lion of the measures exposed near the band, proceeding from
north-west to south-east:-,-

. Yaros.
Quartzose conglomerate, holding sman quartz pebbleI!' cbie1ly, in a

calcareo-arenaceous matrix ..•... •••. .••... 8
Calcareous cOD!lomerate, holding gray limestone pebbles chiefty, with

BOrne of qnartz in a calcareo-arenaceous matrix; the matrix wflathers
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 .: .

Quartzose conglomerate, as befure; 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 cour8C of 400 yards on the tttrike 4

Measures concealed; in this part there is probably an anticlin~l axis;
the dip of the preceding band is 335°, mag. <35°; that of the suc-
ceeding portion of the section is 135", mag. <45° 6(1

Couglomerate, partially calcareous, as before [)
Measures concealed ••• 6
Gray fine grained Mndstone, weathering white 11
Measures concealed, probably sandstone 11
Gray fine grained Mndstone, only pln'tially displayed..... 18
Measures concealed .•• 15
Green smooth surfaced slates 15
Red aod green slates 6
Measures concealed IlJ
Bed slates ; 23

'The St.Syl'v'eSterexposure also is associated wi1!h fine grained
sandstones and roo. ~lates, and can be followed fJ;om the CbuI'ch
along the road fuSt. Mary Seig'nory, to the turn which com­
mences about a inite forward, where it appelU'Sto leave the
road, keeping on in a Straight line; 8. band, in the course
.it maintains, 'is met with otlthe road between the St. Martin
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&.J:ld St. John ranges of St. Giles Seignory, at the distance
of abou~ two miles from the St. Mary road, between which
sppt 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 n.early ~llel with it, three exposures occurring
about two miles apart from one another, and the last a, little
over a r,iille fro~ the left bank of the ChaudieJ;e River, at about
the same distance below St. Mary Church. This is the highest
point on the Chaudiere at which the calcareous conglomerates
have been, met with; four miles further down they occur in the
bend at which the Quebec road leaves tae tiver, and again in a
probable continuation of the same band about a mile and a haJ.f
lower, a little above the extremity of the road from St. Bernard
Church; two miles. beyond this theJ,"e i,s a. great exposure of
co~~ained limestone, shewing nO conglomerate, but probably
referable to the same stratigraphical position; about a mile and
a ha,lf below this there is a.n exposure of coarse arenaceous
limestone, a little before reaching which a display of aJnyg­
daloidal trap occurs, and in less than the same distance farther,
three bands of calcareous conglomerate are met with before
reac~ the position of the St. Thomas anticlinal. On the
Etchemin an exposure occurs I;l.bout half a mile below St. Clair
Church, 8J¥>ther about four miles farther down, where' the
band shews no eonglomera,te. and a third about four miles
still farther, where the ro~ is a. conglom,era.te, and probably
co~espondswith the lowest ewbition just m.eD,tio~ on the
Chaudiere. lled ~ocks oc:cur in the vicinity ofmost; of the expo~

urea of cq~lomel'ateon both the rive~ and extend. in b~adth

on both. abOut two ~~ beyond. them, farther up. ~ corr~
p.onding width of the same has been ~n On tlle ro~ I'UJllring
Bql,1t!l-east from St. Gervais Church. and extend~ eight miles
19 the b,oun\ial'y of B,~cld~dTowg,ship. On this roa,d the e~
sures ~ red and greeD, rock, fo~ two ~es ~d a. h~ bear flo
sWillar ~J>idotic an4l chloritic c~ter to ~0S4il 4l, Cran~ume
&J.ld St~ Joseph, ~e ~t exposuf~ ~~~bo~t a, ¥rile. froql
the Church" where a,~of ~ y~ry ~~aD, .ct UlD¥lt wi~
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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 calcarea-arenaceous matrix, enclosing hard
jaspery fragments, and beds of red sandstone and red slate were
in association with it'; a red 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 talc,
chlorite and vitreous copper ore. Between these two red marked
areas the country rises into a ridge on both sides of the Chau­
diere, displaying a great amount of gray sA.ndstone 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 about a mile into Armagh Township, is
occupied by red and green slates and sandstones.

At l'lslet 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 illtervals, 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 oonsiderable ridge, and occupies a breadth of
about two and a halfmiles, in the Seignories ofl'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 colors
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 Kaniouraska 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 grantllar quartz rock beds, the thickness of which,
as displayed in one locality, appears to be about two hundred feet;
tlie 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 Riviere du Loup, below the fall of Caldwell's Mill, where they
probably do not occupy half the breadth. In the Village of
Riviere du Loop greenish sandstones are displayed, and they are
traceable along the coast from the outside point of l'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 135-



mag. <300 is 290 feet, .but it is by no means certain that the
whole of the strata belonging to the band are exposed. 'l'he
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 ba~, the breadth is nearly five h1,llldred 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 pharacter,
holding quartz pebbles chiefly, among which are occasionally

.mingled several of limestone, some of which are fossilifero,us.
The strata of this hill and of the village are supposed to be re­
ferable to the fifth divisi~n of deposits, but no interstratifica,tion,
of red slates was observed among them. Red slates hO,wever
constitute Riviere du Loup Point, whose strata would run
to the north-west of Pilot Hill, and they lire met with between
the village mill rocks and the quartz rock at the foot of Cald­
well's Fall.

On the road between Riviere 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-runD.ing double range, a
distance of five miles; but on the four succeeding lots granular
quartz again makes its appearance, very p;robabl;y mar.~ing

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 do~ble range; and the latter prevail for
upwards of' a mile and a half to a small stream on the thirteenth
lot, about half a mile beyond which, on the eighteenth lot, a fO.l+r
1eet band of close grained sandstone, resembli~ the grl;l.nu,lar
quartz rock, is met with; th9~gh no great mass of &uch rock
w~ seen associated with it, it may indicate the vicinity of au
anticlinal. No exposure occurs for upwa~ o( a mile to the
River of Rocks, on the twenty-eighth Ipt; but at the summit of
the hill which succeeds, massive cO<\I'fIe green chlor~tic sa,ndstonetl
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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 redchloritic sandstones occur, 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 thee:iception 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
imrfaces, and gray slates interstratified occasionally with thin cal­
careo-arenaceousbands, the bands weathering to an ochre yellow.
These rocks, notwithstanding the absence of red strata, may
pos.<;ibly 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
e'ntrance upon the Temiscouata Seignory gray and greenish
~dVt()ries 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
taIling into Temiscouata Lake. In the next fonr miles the rocks
exposed are hard gray sandstones, sometimes exlu"biting 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
argillaceous slates, with thin gray limestone bands weathering to
an ochre yellow earth, and occasionally 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, beyond
which the two or three exposures in the remaining two and a
half miles to the lake display gray, black and green c.lay 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 mountai!I range
cannot be pointed out with precision. But from what has ben
stated, it would seem probable that the anticlinal of Riviere 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 UpperSilurian 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 lime8tone, 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 proximity 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
ciftthe, in a distance of about sixty-five miles. The clay slates
which are beneath the Potton Ferry and Georgeville limestoneSf.
and appearing on the St. Francis, have been found also on the 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-·
Pating Ward's Bay from the body of 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 masst;g
constituting which are a foot in diameter, most of the~ being
very feldspathic and appearing to be of igneous origin; these
sandstones and conglomerates, interstratified with hard, fIDe
green 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 'JUcceed, and have a transverse
breadth of four miles and a half to Lake Colombe ou 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 Silwian 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 chloritie .slates and sandstones, with an obscure
indication ofan ophitic character on the thirty-ninth lot, ana slates
of a talcose character nearer the lake, with a band of dolomite
about twenty-five yards wide, on the twenty-eight4 lot. The
bed of the St. Francis River, between Lake Aylmer and Lake
81. 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 a mile between the
water's edge and the magnesian rocks and epidotic 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; fr 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 intruslve 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 crystals of brilliant mica., and. reddish andalusite
in the argillaceous beds, whilethe sandstones have beeneOnverted
tQ. a dark gray quartz rock with disseminated grains of pyrites.
On the 'f'Ol'Il surfaces of loose fragments of slate fOUlld in several
parts round the lake, slender raised forms were attributed to the.
presence of imperfect crysta.llizations of the second named
mineral. Three miles beyond the granite tw~ "PPOSite poiDts
jut out and funn the Narrows; that on the right side consista .
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of taleose 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 these latter become inter- ­
stratified with other sandstones that contain little or no lime,
day slates often separating the beds.

On an excursion of twenty miles across the forest, from Lake
St. Francis to Lake Megantic, aU 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 ~rata

abont 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 not visited by
any of our party, but I have been assured by a competent person
that the rock is ofthe 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, lIot over from one to two miles removed to the south-west
of the line bet~een Aylmer and Gayhurst Townships. The
rook was observed. in a hill about a mile to the south-east of
Lake Louisa; in another upwards of three miles long in Wins­
low, . about 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 Chaudiere, between Lake Megantic and the Great or
Jersey Fatl, 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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rock! 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 Riviere du Loup, and three miles up this tributary;
it also belongs to those between this tributary and the Riviere
aIll. Famine, with the exception of the fossiliferous limestone met
with on the latter. The fossiliferous beds occupy a low ridge
removed a short dis14nce from the stream, and are confined to a
breadth not exceeding ten {o 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 Chaudiere, 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 vallCi of the Chaudiere 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
considerable 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, oliye­
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 Chaudiere, 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-



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 subol'dinatc to which is
strongly calcareous; just above the church, dark gray and
black clay sla.tes prevail, interstratified with a few bands of
sandstone, and little change is met with until reaching a corneous
rock displaying diallage, standing boldly uj> 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 F~lls, and the St; John's River in continuation, to the
vicinity of Woodstock, affords the means of a transverse inspec­
tion. The upper part of tq,e 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 Fortr they consist
of gray slaty limestones, splitting into thin firm lamiure, 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 lenticlltar patches
of a fibrous limestone, the fibrous structure running at J;'ight
angles to the beds and quite across them; these slates and fibrous
band~ 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 Lac,
or Mill Brook, but they were observed extending aloug 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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slates. 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
mollS bands is so stl'ikiug, 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:-

Feet.

Whitish massive sandstone of a moderately fine grain 45
Coarse calcareous conglomerate; the matrix is a greenish sand, and it

holds a large amount of angalar fragments and some rounded forms
of gray limestone,.with a much llmaller num ber of quartz pebbles;
no fQ$si1s were observed in the limestone pebbles and fragments... 20

Measures concealed '...... 90
Green sandstone, with a few conglomerate bands similar to the previ-

(lUS one 20
Red and green Nhale in alternating bands, noae of which were observed

to be calcareous; there are three successive exposures of this
shale, with fossiliferous limestones between tbem, but they are
suppose~ from changes in the direction of the strike and one
observed anticlinal, to be repetitions, the shale being subjacent to
the limestone 125

Gray nodular limestone well stored with fossils; the. limestone presents
a columnar structure at right Bngles to the beds, occasioned by
two lIets of joints dividing the beds into sub-right rhombic prisms 50

Gray bard sandstone; no fossil.............................................. 10
Gray fossiliferous limestone, with a c'alumnar structure........... 20
Gray areuac~ous limestones and calcareous sandstones, witb fossils at

the base and at the summit, and probably all through i some of the
beds have but very little lime, and many may have none at all.
This cQDstitutes the main body of Wissick MOQDtain, and the
thickuess is derived from the heigJlt of the Mountain, which is
550 feet, no rocks being seen. across the measures from tbe band
(If gray sandstone above mentioned for a conlliderable distance... 500

8BO
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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. < 13"), 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 meas~swould be
four hundred yards.

Black Point, and Burut 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. < ()1° 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 ofthe 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 430 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



side. With a hope of ascertaining the intermediate strata, so
covered up on the lake, we ascended the Cabineau for tour 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 bandst also without fossils; if the limestones
of the exposure had been fibrous, which they were not, the
measuFes would have FelielIlbled those be16w 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 thQ 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 pl"obably 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:­

yardlt..
Gray argillaceous I<lIlly slates of the same kind lUI deacriOOd above,

interstratified with bands of sandstone, varying in' thickneu from
an eighth of an inch to one inch; IOmll of the bands are partially
calcareous, and tOOy are in general cut by veins of quartz Dot
exceeding the thickness of paper "81

Measures concealed ••• .•• 14
Gray argll1lleeous slate with sandstone bandll as before ••••• 69
Measures concealed, but IIUpJOIIlId to 1>e the same IS
Measures COIIeealed, but 10 thickly covered with large angular blocks

of a light gr&1lJ811dstone with a greenish tint, of the same cha­
aeter alt the bauds, that there is little doubt much of it is present
in tbick bed..... •• 24-

Sandstone oftheliune character a. beftlre, bot in thick beds; it is ofa
liBbt py color, slightly tinged with areen, hard and fine grained,
ver, nearly appl'O&Cbiog • snm~ l}U&rt:& rock, and it is in the
slishMet degree poi8iblecalCII'eOOI. The dip is 143° mag, <:83°... 7

MeaSUrell concealed, but probably the aame .andstone 88.

H



Yardlf.
Light gray sandstone of the same cbaracter as before, with a few beds

of slate separating the layen v............................... 9
Measures concealed............................................................... 7
Light gray sandstone as before, weathering of a lighter gray thau the
.' internal color 10

Gray argilla~eous slate, weathering green and crumbling under the
influence of the weather................................................... I

-223
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 beld in a proper position with reepeci to the Ught have
a pecu:'. r glimmering lustre from the symmetrical arrangement
of a mult,. de of minute crystals of feldspar JO

Dark gray tough argillaceous sandstone of a similar character without
any calcareous matter, alternatfng 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 10

Measures concealed, probably beds of a similar kind; tbis constitutes
Pointe Qu:t: Tremblel ...... •,. 3()

Greenish tough argillaceous sandstone alternating with beds of a uni­
form purplish chocolAte colored jasper; the sandstone beds have .
grains orred in them mixed with tbe green, but' the general tinge
is green 25

Measures concealed............................................................... 86
-161

Greenish tough argillaceous sandstone; in some parts it 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 tbe matrix; fractures go through both without de-
flection 18

Measures concealed :..... 1&
Greenish tough sandstone as before; the occasional presence of pebbles

is more observable than before; they sometimes stand up in relief
0;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, appearinp; in gen­
eral to be of metamorphic origiu. 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 band..
are of a darker hue than the general color, approaching an iroD
gray, but weathering to a yellowish white~ by these bands and by
bands of a deep purplish red slate the dip eo be readily diltiD-
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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 j there
is a very regular SE't of joints in the rock of which the underlie is
295" mag. <:22!0 96

-132

616

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 sec~p.d point is
of little or no importance in the configuration of'tIfe coast, but
it runs back into a ridge, with a valley on each ~fde 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 corrnsponding point, would possibly be calca­
reous slate, of a blueish gray color and fin~ 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
intermediate 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
a~d 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 cateareous slates have

•
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•a. transverse measure of 290 yards, with a dip, when it could be
determined, of 1450 mag. <Mil.

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 ba.n.dS, and $Ome of
the beds are more arenaceous than others; the colors are dark
blueish gray, light gray and black; the divisions of the original
bedding are obliterated by cementation, and in fresh fractures it
is Oldy by the colora, the differences of which are often very
obfJcure, that the stratifioation Q&Il be made out; bu~ the action
of the weather and w~ter on the ice-rounded or moutonne forms
which COOle upon the lake, distinctly shews the bedding by the
unequal wear of the more and less calcareo\ls layers, the one
standing out in heltdlil and the other re-entering in grooves. The
beds are aJmOott universaJIy thint and the surfaces give a piQtorial
QU;play of" vast variety of ~e most complicated contortions,
spmetinles'in folds leaning over one another to the north west,
IioIld :wmetimes in involved arrang.ements, which it is quite im­
PQSsible to disentangle or understand, witlwut a larger exposure
Ulan usqally ~p~; combined with the oontortwns there are
often disruptions or dislocatioJUl, which however ~ew no veins
of interppsed wl"eigR mfl.terial, the tol'lJ, and twiated mass having
~eI,l apparently cmnpl"ellilCd f;Qg~~r and become ~mented i.D
~ a way, that e¥Qe~ for the eoJ.Ql"S or uneq~l w~:r ~t would
~ver ~e suspected that it bt¢ been distu:rbe4 at all. In lilOI¥.e
pa.rta hQw.evefl tJae~ ~~ rQCJi,s~ c~ up by a :mul$i~

of ~all v~iml of ~1'\l'OOU88p4r. In the vic~w.ty of the Little
Island, W~ ~nds QPPosite the Grl\Rd Bay, a lIPan of t~
~rs of a ll\Ue ~0IilS too measures, includUw the ~f,
shews no o.a.1<:~:reoU8 matt~ i.u ~~ ~aw, w~4 wea~ r&the~

gree~ef t~ th$ heW! higher up, b\lt tQere ~ ~~~t Qf
lijne in t\le ha.rd b~ds, w~ /We Vff(y thin. lila~~ Cale~

~~a98oua 1I1Me fRen l\Ppeaa again fl.nd CQQ.tiJl\W6 for
t\w IMlcceeWDK mile~ a ~U; w,ld the rem.ain@g ~c~ ..
~ e~t. oi ~~ .~. AAot1;J,er~ Mtl a ha.1ft~~~ W
~, gfn~AA s~s_~~ ~o:na.l th.WkeJ,' bed of~pJi~
gray,~.eOr~ 81~ @\diJJM ~y t~ oal~~

~ a.wl WMM~~k ~y ~ol\l~eo~ beds, in~

•
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stratified with light gray slightly calcareous 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
slateil, whioh are gray internally, but weather to a dull olive
green, resembling those near the Toledo River; the beds are all
slightly J¢caceous, the slates more than the sandstones.

About half a mile down the Madawaska, where the rock
comes c10ile upon the river, the same greenish weathering, gray,
slightly micaceous slate is 8eef1, with thin light colored bandrs
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 utiiformly of the
same slates and sandstones, the slates vastly prevailing and
occasionally displaying a small amount of calcareous material,
as where the hills approach the right bank between the tenth
f!.nd eleventh mile posts. At the Little Falls the color of the rock
is gray internally, weathering generally to' a dull obscure olive
green, but IiOmetimes so deoided as to give a chloritic aspect, and
the slate which is micaceous is interstratified with occasional
MOO· compact bands cleaving with difficulty, and possessed of
sufficient grit to entitle them to the name of li6ndstones. Rocks
of a similar general quality are seen on the St. John River, below
~e Little Falls, l\S for example near the Squesibililh, where there
is a transverse exposure of ~oo to 300 yards, and where the
$late, internally gray, weathers slightly greenish, and is interstra­
titled 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 a mile and a quarter above the Shi­
guash, a. baJid of ooafSe congwmerate crOlilSeS the road.
wh!.h bears a l$"ong :resembla.nce to the Black Point con­
glome:ra.te on Lake Temiscouata, and holds a great amount
of large pebbles a,nd small boulders of black limes~ne, wea­
thering to an ash gray; some of the calcareous pebbles are
tOOmselve6 of a. cOQglomeFate ohamcter, and their constituent
pebbles shew a derivtLtion from a stratified formation, while
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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 quartzt

and several are found of blackish green serpentine; the matrix
is a hard calcareous sandstone, with graius of transparent and
colorless, opaque white and other colored quartz; internally it is
gray and weai:hers 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 slateSt
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 calcareous 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 ~reasonable to expect that limestones equivalent to those
of Mount Wissick should appear at some distance beyond i4
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 though it is not over twenty miles from the MOOa·
waska, we were not successful in finding any of the conspicuous.
ly marked rocks of' Temiscouata Lake; we ~earched 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 beneatll them,
and all that we could establish after ascending to the head of
the third lake, called by the Indians Wollenabegeg, or the
Water Basin, was that the farthest down exposure of a coarse
greenish ChlOl;tic sandstone associated with green slat41s, which
we supposed to belong to the lower series of rocks, occurred
just 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,
Battewichcil.gameg, (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 so 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 8t. Francis, there
occur the same gray micaceous slates and 8&Ddstones, occasion­
ally slightly calcareous i 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,

. calcareous slates occur, with black or dark gray coarse limestone
bands, similar to those some distance above the fossiliferous
limestones on the Chaudiere and thc 81. Francis; and half a
mile above 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 stat~ 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 sandstones of the fifth division of the lower series were met
with 300 to 400 yards farther ~p 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 chloritie, they shew scattered spangles
of plumbago, and they are interstratified with an occasional
band of red slate.

Materials capable of Economic application.

The general nature of the materials ~apable of economic
application, accompa.nying 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 appears to be 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 occurs on: the east side of the C~audiere in
St. Lambert, on the Seiguory 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 surfuce 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 not found
practicable to effect a thorough examina,ijon, without conside­
rable delay and expense; the thicImeas of the bed appears to be
about twenty inches.
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A thh-d locality was ascertained to exist on the property of
Captain Morin, about one mile above the junction of the two
brhnches of the Riviere 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
ofabout twenty inches j the next area is removed about forty yards
farther west, and was measured 1200 yards northward, with an
average b;eadth 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 ia 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 Chaudiere, which appear to be in
nearly equivalent geological positions in regard to the strati­
fi6ation 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 rivel",
and about a mile removed from it, nearly opposite the road above
the Ohurch leading out to Frampton, where small spots of vitre­
ous copper occur disseminated in quartz with talc, 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 paint about a mile above the Ohurch. The rock of the
country is here also red and green slate ofa talcose character with
green chloritic sandstones on each side ofit. A few bands ofred
dolomi,tic 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 contortioJ1§, strings and short partial veins of
quartz. and calcspar with.chlorite and talc in the limestone hold

I .
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8pOts of vitreous and pyritous copper, while small fissures and
cleavage joints are coated with green carbonate. In many parts
patehes of the disturbed and broken limestone have decayed to
a dark brown earth, holding iron, manganese and a trace of
copper, and ca.vities in the rock are lined with this; no regular
lode eould be discovered, and the quantity 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~firstrange of Upton, for t¥ purposes
of the St. Lawrence and Atlantic Rallioad, tile 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
8erve to give a better understanding of the probable mode in
which the ore occurs. Several spot& at ore running in a liD.e
N. W. and S. E., nearly across the general range of the lime.­
stone, induced the supposition that the lode was tPanlWelse to
the stratification, but a bed of a conglomerate charactel', which
accompanies the fine grained beds,. having been found to make
asudden turn parallel to the COUFSe of the ore, it seems probable
that in this case, as in an others in which metalliferous. viens
have been met with in the pocks of that part bf the hovinee,
the ore may in reality run with the strata,. and the irregularity
he dne to a twist in the stratification. The ol'e is very irregularly
distributed in banches, some of which wight produce five, and
ethers two to three hundred weights of "between twenty au
thirty per cent. to a fathom of groUBd; "but the irregularitieS
Appear too great to render the ore capable of bdng profitably
mined, unless 88 aft adjunct to the quarrying oftlte roek for the
purposes of obtaining materials for building OF for huning to
lime.

CAremic Irtm.-A bed of ohromie iFon wu mit witll in the
augmentation of Ham, in the vicinity of the :tlfty~third mile
post Oll the Gosford road,. f,eing six miles &om Rlee"lJ Battlement y

it OCCQl'S in 8epP6l1tine in the north·west corner 9f tile twenty·
first lot of the seeond range of the 81lgmentAtiOlly &Bd Ilbews
a thickness of twelve to fotll'Men ftrches; a length of (tve yard<J
.of the bed was visible, running with the senera1 diteetioD of"
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serpentine at the spot, E. N. E. and W. S. W. mag. The ore is
of 8. brilliant black and highly crystalline; and though it has not
yet be6ll analyzed, it is probable it will equal if not surpass in
riclmetlS, the samples heretofore tried from other Canadian
localities.

Farther' to the N. E. in the same band of serpentine, on a small
islaa.d in Breeohes Lake in the Township of Gal'thby, opposite
the fifth :tange of Ireland, there is a coDBiderable amount of
disMeminated orystals. of chromic iron running in parallel lines,
but n()t in sutlicient aggreration to be workable. The fact
however is worthy of being noted, in consequence of the great
deveWplll6nt which the band of serpentine displays about six.
miles farther 00. in Ireland aDd Co~raine, where as already
stated, there exists an area of the rook of fifteen square miles,
affotoding a favorable opportunity for researches for the mineral.

Gold.-The occurrence of gold in the gravel of the valley gf

the ToWfe des Pins, a tributary of the Chaudiere, has already
heeD mentioned in a previous Report, and on revisiting the
SeigDol'yof Vaudreuil Beauce, a few \lays were spent in endea­
wring to ascertain over what breadth across the stratification,
the auriferous gravel might extend. Seven different places were
tried, ud 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 aDd money than the funds de­
voted to the Buntey would permit, no such result as might have
been consideredajustcriterion could possiblyhave beenarrived at.
We were satisfied to establish the fact of its presence merely, and
the smallest particle of the metal was deemed suffioient fur the
~; two of the spots were indicated to us by Mr. Angers
aslocalitie8 in whicb he had hitnself met with traoes; one ofthem
was on a Itnall brook, tributary to the Riviere alaFamine, enter·
ing it oil the south IJide about four (if five miles from its mouth.
About a mjle and a·half above the fall on the Famine, there
commeraoes an 6'Xtensi~e depomt of oIay, sand and gravel; we
fullowed the Motion made through it by the river for about a mile
and a,.hal( MId coD8t&litly foUbd the clay beneath and the gravel
~ 00. it; towards the top of the gravel, the bank often
presen&ed a ho~ontal depoRt 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 them 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 whick gives
a section through it at right angles to the main stream, on the S.
E. Jlide; 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 Chaudiere, 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 clefts 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 sman 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 stream. 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, where it could not be far removed from the band
nf serpentine constituting the rock of the fall. .

These five localities, as wellas that ofthe Touffedes Pins above
mentioned, the Ruisseau Lessard, and. the Ruissea.u 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
~tal have been found· on the River Metgermet, flowing into
the Riviere du Loup, about fifteen miles still farther to the
south-east . than the Riviere iI. la Famine. Without a much
more detailed and expensive examination than can be given to
anyone locality, on a Survey that is expected to embrace witbin
a reasonable period an inspection of the whole Province, it
would be premature either to assert or deny, that the precious
metal may be held in sufficient quantities to yield a profitable
return.

Bog Manga1lese.-Indications of bog manganese were observed
in Tring, on the road from Lambton to St. Fran<;ois Beauce,
near the eastern boundary of the Township; the deposit was
visible 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; fi-om the difficulties of the
ground however, it could not be followed farther on one side
than th~ 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 pf Mr. Hunt, is 25 per
cent.

Indica.tions of the same ore exist on several successive farms
on the west side of the Chaudiere, opposite to the mouth of the
Famine River, running across the lots and parallel ,vith the
bank o(the Chaudiere.· 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 ~ 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 ~f 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 F.xa.mpton, on the land· of Etienne Gregoire i 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 U.
centre, thinniIfg 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 take~ 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 Church, in
the bearing S. 54 E. mag. The indications appeared to be con­
fined to a patch of cultivated ground, oovered 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
InverneflS, in the occupation of J. Forbes, about the middle of
the ~orth.east line, there occurs a band of talcosequartz· 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, and
they display surfaces that woUld require little or no dressing.
Th~ band is about twelve feet thick and the color of the I!llabs is
light gray with a tinge of green.

&ofing Slates.-On the fourteenth lot of the first rimge of
Halifax, there was obl!e!'ved 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 laminre 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, po~esses a duH gloss arising
ii'om the presence of a small amount of talcose material. The
plates are firm ~ut not brittle, and may be easily piereed and
dressed. It is probable that slates of any required size, hom
twenty-~veby eighteen inches to thirteen by seven mohes, ~ht
be obtained. The quality is abnost 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 vicillity 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 Riviere des
Plantes, in the Seignory of St. Joseph, informed me that he had
for more than hR.lf 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
oeedingly tough; the color is a very light gray, nearly approach­
ing white, its 'luartz 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 Riviere des Plantes, would also furnish
good material for millstone& Judging from a specimen brought
me from the tenth lot of the eleventh range of Ham, a congle)·
merate" bed there lying immedia.tely 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 matrix, which is .not quite· so hard as the
pebbles.

Peat.-For the valuable uses to which peat il!! applied, I beg
to refer to the remarks of Mr. Hunt, accompanying his analyses
of specimens from the deposit in the Seignory ofSt. Hyacinthe at
St. Dominique. In addition to this locality he mentions others in
the Seignories of Longueuil and Ste. Marie de Monnoir. It is also
met with in the Seignory of Riviere Ouelle, where an extension
of it called La Plaine spreads over four thousand square acres.
Another deposit occurs in the Seignory of Ritlere du Lonp,. the
breadth ofwhich, on the Temiscouata road, is a mile and 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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betwe~n 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. Wa.lsh's farm, just above the twelfth mile p'lst on the road to
Little Fi1Us.

Catalogue oj Economic ..llinerals.-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 collection 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 ofthe 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 rne in the Survey; there being however seve-
ral districts which have not yet been examined, I have depended ' I
for some sources upon information obtained from others.

I have the honor to be,

Your Excellency's most obedient servant,

W. E. LOOAN.•
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SIR.

After having accompanied you during a part of the season,
in your explorations along the St. Fran~is and Chaudiere Rivers,
l prooeeded in the month of Se:rteml.>~J:' tl;) the western portion of
t4~ rrovinc~.with ~ view to some chemic~agricultural inves­
tigaqq:qs, in accordance wi,th the design eXl'ressed in the Act
for the Geological Sw;vey, which provides for the examination
of the soils of the C()UIltry. ~y pla~ was to visit different
districts, anq 'collect from them specimens of such soils as I
judged to be representatives of the neighborhood, selecting
genel'&1lr. such as hf!.d n~ver been cultivated, that I might ascer­
~ their constitution when n.eith~r enriche4 ~y ,manures nor
exhausted by lo~tUI~e. For the ~ake ofcomparison however, ,
~ flot unfrequently took specime:qs fro~ landa w~h had been
iffiPoveri.sb~by long: culture. In connection. with the samples
~£ SQj!s. It wa,s 111so deemed important to coll~Q~ 8.l!I fQJ' ¥ couJ4
\w qbt~ed frqm the cuJtiv~tors, info~watiCU,1 as to the ch&raeter
~q c~l?fJ.p~~ 9£~" ~il fqr .~~ ~ereI!-t·:ela.pt$, the liI:U~~on
pf Cf~ ~d p4m ¢ f~M~~ ~d t4e ~n.~es, ij' ~y,
w~chh4d ~~ell ~pJpye~ wi$ ~~eq,9bserv~.

K
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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, ~rra,

Oxfor~ London, Lobo, Chatham, Raleigh, Niagara, and Port
Dalhousie, amounting in all to twenty samples.

After my return to Montreal I made an excursibn along the
River Richelieu, that I might have an opportunity' of examin­
ing some of the soils of its valley. I 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 fOl:eseen 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, ~
the time allotted previous to making the Annual Report. I have
however been able to complete the ana-lysis 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. C~
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 scientific interest, 'Would have greatly pr.olonged the
labor, and have rendered the number of analyses completed much
less, without adding materially to their value; and on the other
hand to detennine w4h accuracy, the proportions of those ingre-
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clients u.pon which, although present in comparatively minute
quantities, may often depend the barrenness or fertility of a soil.
It is for this reason important that these ingredients should be
determined with exactitude, as Q.D.alyses of soils conducted in the
lll8JlIler of those which we find described, and for which pro­
cesses are laid down in popular works on agriCirl.tural chemistry,
8l'e often of little value to the scientific agriculturist. .

In the course of the analyses which follow, I have given first,
s. partially mechanical analysis, in which the amounts of clay
and Iland 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
300 0 F., until it no longer lost weight, and the organic matter,
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, I have carried the previous process of dessication as far as
Could be done without carbonization. Inreference to the amount
oi moisture, it is to be remarked, that. the soils had been pre­
viously 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 as not actually available to the purposes of vegetable
life, although serving as a. magazine of v~etable aliment to be
slowly set free by the disintegrating forces constantly in opera­
tion.

The process adoptedwas 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



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 a
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 solution 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 potassiuInand sodium
were determined by combining the chlorids with chlorid of plll.~

tinum, 'and separatingtl1e potassium from the sodium salt by
means of alcohol, in which the fOrmer is insoluble.

A second meaSUre of the solution Was mtted with a solution
of chl()rid of barium, and after heating and a repose of sorrre
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 deterrnination of the.
phosphoric acid; notwithstanding the importanee '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,Wn, and almriina, and "the
separation of it from these bases, especially the last, has always
been a very difficult problem, which has engaged the atttmtlon
of many skilful cheinists, "wbo have from time to tUne, proposed
processes to this end, which have however, "SUbsequently been
found on thorough examination to be objectionable and uttable
to afford. reliahle resuits. h was therefdre nOt without"hesita­
tion thai I undertook thffi difficult matter, nor wasituntilaf'ter
many unsuccessftiItrials, that 1at last succeeded inobtainiDg
results satisfactOry to mysel£ I Was thent1greeably surprised,
when a few weekS lift~r, I receIVed through the foreignjo'atttaIs,



a memoir bythe distinguished analytical chemist, H. Rose,ofBer­
lin, in which, after a thorough examination ofthe 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 deS(lribe briefly my process, which depends upon
principles already well knOWB to chemists, and has nothing new
except the application of facts previonsly made known by Rose
and Berzelius.

It is based in the first place, upon the fact that in the pre­
sence ofa great excess ofa persalt of iron,the addition ofammonia
precipitates the whole ofthe phosphoric acid in combination with
the peroxyd of iron. The acid hydrochloric solution is heated
to ebullition, a few crystals of chlorate of potash a:dded, 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 carbonate of lime from the carbonic acid of the
atmosphere. As the precipitated peroxyd of iron and alumina
always carry down with them a trace of magnesia, which in a
8ub~ueilt st~ of the process, would be liable to vitiate the re­
sults, theprecipitate should be redissolved in hydrochloric acid, and
again precipitated with the addition of sal ammoniac, by a slight
eftess of ammonia. It is thoroughly washed and dried, and then
consists of the alumina and peroxyd, with the whole of the
phosphOric acid of the original so~ution. To separate this,
it is pUlverized, carefully levigated and intimately mixed with
four'parts ofcal'bonate of soda and aoout two-thirds of its weight
of pure silica. The mixture is then introduced into· a platinmn
ci'tlcible, .which is enclosed in one ofclay, andihe whole intense­
lyheated fdr' about a.n hour, in af'urnaee. It is essential that
the beat be sufficient'for a complete fusion; by this process the
alwnina and iron are converted irito silicates, and the phospho­
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 ofdissolved silica.
The filtered liquor is then concentrated by evaporation, the
excess of carbonate of soda neutral~ed 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 ofa little
sal ammoniac, as the ph08phate of magnesia and ammonia, from
the weight of which when ignited, the amount of phosphoric
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 phosphateSt 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 ammonia-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 soilSt although
never absent, and as it is not regarded as performing any part in
the nutrition of plantSt 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 ~al­

yses. The phosphoric and sulphuric acids are given without any
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 satisfactory means of
deciding whether it is to be regarded as combined with fu:ne or
magnesia, with iron or alumina; fortunately this is a question
of little or no practical importance, for we are aware that plants
have the power of decomposing and recomposing the compounds
presented to their roots, to form those salts which are best adapted
to their economy.
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49.2
23.4
20.8

6.6
-- 100.0

100 parts of this soil gave to hydrochloric acid:
Alumina ~.... 4.820
Oxyd of Iron............................. 3.240
Lime,. } ill. part as carbonates. { l.'033
MagneSia, .749
Potash............................................. .435
Soda................................................ .795
Chlorine 't .080
Sulphuric Acid ,........... .144
Phosphoric Acid.......... ,557
Soluble Silica ,........................ .075

SOILS FROM CANADA EAST.

St. Chfzrles.-In thei.l' 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 andoverlaid with
a light black vegetable moUld, averaging perhaps ten or twelve
inches in thickneRS. 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.

From this Seignory I selected three samples of the soil. The
black mould at eight inches from the surface, No.1; the und~rly­
ing clay at eighteen inches, No.2; these two fire from the domain
of the Seignor, Mr. Kierzkowski, about four acres from the river.
and near the parish church; and a third frOfll 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 : .
Clay .
Vegetable matter ..
Water ~ : .
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100 parts of this soil gave to distilled water .786 of soluble
matte~, priBcipally organk; by ignition ~t left .104 of an alka­
line ash ; it con,tained .008 of cWorine, a small portion of nitrates
and a trace of sulphates. The bases were alkalies, lime and
magnesia. •

No.2. This contains buta trace of vegetable matter, and con­
sists of

Sand. 66.0
Pebbles........................... 80
Clay 27.8
'rater............................. 8.2

--100.0

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

100 parts yielded :

Alumina .
Oxyd of Iron : ..
Lime .
Magnesia .
Potash ..
Soda .
CblorilJe .
S~pburic Acid. .
Phosphoric Acid .
Soluble Silica .

. 1.440
.3.780

.650
1.036

.976

.340

.134

.034

.215

.150

100 parts of this soil yielded to water, .0506 of solid
matter, which by ignition wl\Sreduced to.03i7; \t contained.0134
of cWorine .00046 of sulphuric acid,. and .008S of lime, besides
magnesia and alkalies; no trace of nitrates was detected.

St. Hilaire..-The olays wQ.ich I saw in this Seignory seem
much like th<»le of 8t. Charles, but with a smaller admixture of
sand. Around the base of the -mountain the ~bris of the
decomposing. trap, hlis made a band of gravelly e~h'well fitted
for fruit and for those Cl'0p8 whieh require a light warm soil.
The compact texture of these very heavy clays, wasped by the
waters flowing from the hill side, is such 8.8 to require thorough
subsoil draining, which has been effected in an adm.irable man-...



81

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 011 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 1)f 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 san~ com­
posed of quartz and feldspar; it contained but very little organic
matter. •

Sand :............... 3.0
Clay.................................... 89.7
Water and vegetable matter...... 7.3

100.0

L
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teo parbJ of it yielded:
Alumina ..
Osyd oflroll '"
Lime .
Magnesia : .
Potash .
Soda .
Ph08p~rie Acid. .
Sulphuric Acid .
SeluWe 8ilioa ..... "•• It. I •••t. It ••••••••••••• " •••

It.4N
7.329
.681

1.490
.691
.231 .

.39&

.Oft
.IOS

No. 4. This clay contalna but traces of sand aDd erpoic
matter. It loses by ignit.lon 160$ per C$Bt of water.

100 parts or it yield :
Alumina....... 4.380
Oxyd efbon.... •.. 8.2~

Lime .'84)
Magnesia ..............•..•.....•.•.......... _. l.~

Potash .763
Soda .~5

PhOsphoric Acid...... .474
Sulphuric Acid .0'14
Soluble Silioa .QI:&

OAaahly.-ThesoilBoftlli&8eiglwry·areprincipallyofarecldMll
ela.y, which whene~ to the air, readily faDs down into a
mellow granula.r soil. In the places where I had aaopport.aeity
of observing, it is underlaid at the depth of three or four feet by
811 exteedingly teD&Oio.. blao ~la.y wBicll breaks mtoangular
:tragIa.ents, and resifl1s ta.e aotion of the iNtather. The bppel"

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, prin.cipally pine 8.Dd
tamarack, is a gravelly~. waioh Dear 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 succ_ve crops of wheat for UUrty and forty
years, without manure and aImest without any alternation.
They are now considered R.S 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, onc~ the gramvy of the Lower Province, has
for many years scarcely furDished any wheat for exportation.
But the insect, which for the 188t 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 &I'&-One of the reddish clay
taken from a depth of sixteen inehes, from lL 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 8djoiDiBg, but exhausted by having yielded crops of
wheat for many successive yea.rs without receiving any manure,
No.6; the latter supported a seanty~ of a short thiR wiry
grass, which is regarded as indicative of an impoverished soil,
and known as h8r1Je d clunJal/ both 'W8e &em the farm 9f Mr.
Bunker; the third, No.. 7, is a speeimen of the gnweHy loam
above mentioned, from an untilled field upon the farm of Mr..
Yule, who vcry kindly assisted me in my examinations.

No.5 contain.ed a ~Dlall amoPllt of silicieus sand and traces
of organic matte', and gave 5.5 per cent of water.

100 parts of it yielded':

Alumina ...... "................................. 3,300
Oxyd of Iron... 8.680
MaRglUleI8 .ISO
Lime............................................. .711
Magnelia ..•.•...••....• ..•... ... ....••... .••..• 2.810



84

Potash .636
Soda.............................................. .340
Phosphoric Acid.............................. .418
Sulphuric Acid................................. .020
Soluble Silica... .ISO

No.6 consists of-

Silicious sand with a little feldsparu .
Clay .
Vegetable matter : : ..
Water ..

9.0
79.2

6.8
6.0

- 100.0

Water , .

Grave!. .
Clay .
Vegetable matter ..

100 parts gave-

Alumina........ DOt determined.
Oxyd of Iron :.. 4.660
Lime ,.. .347
Magnesia .888

~,:h } .380

Phosphoric Acid.................................... .126
Sulphuric Acid... .031
Soluble Silica........................ .080

By the action of water, a solution containing minute traces
of chlorids and sulphates of lime, magnesia, and alkalies is 0b­
tained. 100 parts of the soil give in this way, of chlorine, .0013;
sulphuric acid, .0005.

No.7. This soil contained about"20 per cent of pebbles, and
. 12 of coarse gravel; that portion which passed through the
.seive consisted of-

76.0
13.7

6.1
6.2

- 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...... .....• .•.... .•..... 2.935
Oxyd of Iron....................... 5.506
Lime .156
Magnesia...... .409
Potash................................................ .109
Soda................................................... .144
Phosphoric Acid......... .220
Sulphuric Acid ••. .018
Soluble Silica... .•..• ••.. .•• .080

St. Dominique.-The savanne of St. Dominique and the re­
claimed lands in its vicinity, present many thiri~ of interest,
and being at St. Hyacinthe, I availed myself of thc 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 ofSt. 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 Inany p~aces, 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 Orchidere and Ericacere. 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. The drained 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,



Fixed Carbon .
Ashes .
Volatile matter .

Fixed Carbon ..
Ashes .
VolRtile matter .

..

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 feef(, the finest farms have been made,
yielding rich timothy and clover, alternating with wheat and
peas,-a system whioh is now very generally adopted in the
vicinity. There are however, some fiel~ that have been tilled
for a long period of years, without manuring, and almost without
any alternation, which are now quite 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. 9;
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 tM mosses, and 8bows
equally the remains of Equiseta and other larger marsh plants
intermixed. When heated in a close vessel, it evolves a la:rge
quantity of gas burning with a brilliant flame, and gives a com­
pact coke, which when ignited in the air, kaves a light reddiah
white ash.

A thoroughly dried l'lpecimen gave the following for its com­
position ;-

29.6'7
6.76

63.68
- 100.00

Another specimen of more compact turf from the vicinity
gave-

29.30
7.27

6':l.43
- 100.00

As the composition of the mineral portions was in an.•r1.
cultural point of view, of much importance~I proeeeded tG m&Iro
an analysis of the ash; the specimen of peat taken fm this pIII"

pose, gave 6.58 pel' cent.



87

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 ;........... 47.040
Magnesia 3.150
Peroxyd of Iron................ 4.680
Alumina 2.440
Oxyd of Manganese :.......... .040
Potash................................................ .330
Soda .254
Chlorine .247
Sulphurie Acid. 9.175
PltGspboric Acid ·932
Carbonic Acid " 23.060
Silica 4.920
Sand (mechanically present)..................... 4.040

52.410
10.431

3.1110
«80
2.440

.040
2.019

15.085
.603
.076
.4.12

4.920
4.040

- 100,308

The clay No. 9 left by wa.shing, a portion of silicious sand
with a little ~eldspar and mica.. It consists of:

Sand 38.0
ClIlY 69.0

.Water............... 8.0
-104\0

These ingredients combined in the usual manner, will give'
the following compounds for 100 parts :

Carbonate of Lime .
Lime } . iii t { .
Magnesia ID part 8.11 s ca es ..

Peroxyd of Iron .
Alumina .
Oxyd of Manganese _ ..
Pbosphate of Lime ..
Sulphate of Lime (gyp!um)......... • ..
8Wpbate of Potallh .
Sulphate of Soda .
Chlorid of Sodium .
Silica .
Sand ~ ..
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100 parts of it gave-
Alumina •.. 4.620
Oxyd of Iron....................................... 6.440
Lime .717
Magneaia 1.122
Potash................................................ .158
Soda................................................... .340
Phosphoric Acid.................................... .152
Sulphuric Acid .017

The exhausted soil No. 10, consists of-,
Send .
Clay .
Vegetable matter .
W.ter .

46.0
42.2

9.6
U

- 100.0

100 parts of it gave-
Alumina 3.676
Oxyd of Iron....................................... 4.660
Lime (in part as carbonate)..................... 1.008
Magnesia .687
Potash................................................ .189
Soda .256
Sulphuric Acid .102
Phosphoric Acid ••• .342
Soluble Silica......... .270

It will be at once seen from the composition of the peat ash,
thatit is a powerful fertilizer j it contains more than two per cent.
ofphosphate of lime or bone earth, more than fifteen per cent. of
gypsum, besides the alka~ine sulphates and cWorids, carbonates
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
iltate, that it is soon removed from the surface of the porous peat,
being drained off by the atmospheric waters j hence the .rapid
deterioration of the fertile soil which is obtained by burning the
surface j 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.



MoO
62.2

1·6
2.3

- 100.0

Clay .
Vegetable matter ..
Water ..

The analysis of No. 10 was exeouted t1J»n 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 impoveriBhed 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 &C-

o 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 portiOJ'l 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.
ff 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.

~t. Hyacinthe.-Last fall, through the politeness of the Hon.
A. N. Morin, I reoeived two specimens of soils said to be from
about two miles south of the village. They were described 88

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 JDAtter. Its composition is

Sand _ ..

100 paIts of it gave
Alumina 2.200
Oxyd of Iron 6.860
Lime .756
Map;Deaia .1.024
Potash........... -450
Soda ..• .•....••••••.••.••.••.•.•.•••.•.•.••••••••.• .630
PbOlpboric Acid .189
Slllpblirio Acid .018
Soluble Silica....................................... .136



6.200
6.840
2.626
2.647

.723

.380

.252

.006

.210
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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
Alumina .
Oxyd of Iron •......•.•••..••.••••..•.....•.•....••,

Lime..•.: •... 1 in part as carbonates} ..••••
MagnesIa... S ..
Potash .
Soda .
Phosphoric ACId ••.•••..••.•••.•..•••••....•.•...
Sulphuric Acid ..
Soluble Silica......••.••••.•••••.....•...•••••••••..

This soil evidently possesses the elements of fertility, but its
mechanicaf composition shows that it is entirely different from
No. 11, and consequent7 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
gra.'iS or clover, ana pastured for one or two years.

Potatoes and root crops, as beets and turnips, succeed equally
well upon these plains, which under 8 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,



47.4
49.2
2.4
1.0

- 100.0
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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, ~nd is apt to suffer &om
rust, but it produces abundantly all the other crops of the up­
land.

Of the specimens illustrating the composition of these soils, the
analyses of two are subjoined, which were collected at Strath­
more, the residence ofMajor 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 ofeight
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 na.ture 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 .
Finer material ..
Organic matter .
Water .

100 parts of it gave
Alumina..................... 2.09D
Oxyd of Iron..................... ••• 2.520-
Lime .310.
Magneaia .456
Potash .105
Soda .060
Phosphoric Acid ••• .3Sl)

.sulphuric Acid.. .008
Soluble Silica...... ••• .•• .060

The black loam, No. 14 is slightly calcareous; it consists of
Sand 72.0
Finer material.... ••• 20.0
Vegetable matter.................. 6.5
Water .......••....••.•••..•..•..... J.IJ

-100.0
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100 parts of it gave
Alumi1la..................... .911
Oxyd of Iron....................................... ~.415

Lime (as carbonate and sulphate)............ 6.200
Magnesia (as carbona\(! in part)............... 3.460
Potash ~................................... .162
Soda .190
Pb08pborie Acid .803
Salpburic Acid (-.168 of Gyps.m)......... .093
Soluble Silica •.. .125

The examination of an interesting series of specimens which
I collected while in the vicinity of Chuham, Western DiIJtriet
is as yet tmfinished. The rich alluvial flats of the valley of the
Thames extend from the north lwa.neh of Bear Creek, on the
north, to near lAke Erie on the Itouth, constituting a large por­
tion of the western peniDsula. ~ land is quite leve~ and re­
quUes draining to make it fit for successful cultUre. The I!IOiI
may be described as a rich black mould, which along the ThameIJ
is from six to ten inches deep, but near Bear Creek i1Isaid to be
very much dueker.

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 surface, appeared. a tenaeious 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 dispo~ w nut, tendencies
which are atTested by an· admix:tw'e 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 or forty
years, without manuring, and with very little attention to crops
or fallowing, and yet these still yield: "err fait' returns. Upon
the best conditioned l~ thirty-eight to forty,. and even forty-



two bushels of wheat to the aCfe, are obtained in good seasons.
Hemp has recently been tried with much success.

The newly clea.red 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 nne, 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 di.<iease, and I was informed by
a gentleman interested in agriculture, that a plan which has
been tried in very rich soils is to sow a much .larger portion
than usual of grain to the acre. The result of this is, that the
plant becomes checked in its otherwise luxuriant growth, and
ripening more rapidly, escapes the rust. 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
h. hitherto been felt of a system of rotation in crops; some
liowever 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 eonsiderahh~ article of export.
Fine groves of sugar maple are also met with, from which
laPge quantities of sugar are annually made.

I give here an analysis of a specimen of the black mould from
the se~enth lot of the first range o(RaJeigh. The mould here is
~ht or ten inches in thiokness, and had been cleared of its wood,
aM used six or eight years {Of' pasture; the speeimen from a
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83.4
12.0
4.6

- 100.0

15. It consisted of-
Clay .
Vegetable mattpr .
\yaler .

depth of six inches contained but a trac~ of white silicious
sand.

No.

100 parts of it gave-
Alumina............ .•. 2.620
OXJ'd ofIron and a little Ox. Manganese 5.660
Lime 1.500
Magnesia 1.060
Potash and Soda ..•.. •••......• .825
Phosphoric Acid •.. .400
Sulphuric Acid.............................. .108
Soluble Silica...... .. .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 skir:ting 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 tJie 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 isiands, dotting its sur­
face. These consist of a growth of soft maple, walnut and elIll,
with occasional willows, which are seen springiJ1.g 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 pqneys 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 ei~hteeninches
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 ofthe 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 crops 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 d~pth of six inches, No. 16, and
one of the clay at twenty inches, were taken. The analysis of
the mould is subjoined; it contaiDB no sand, and consists of:-

Clay.............................. 80.9
Vegetable matter............... 13.6
Water 5.5

- 100.0



57.00
29.40
6.91

.39
4.40
1.90

- ]00.00
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100 parts previously ignited, gave:
Alumina 4·340
Oxyd of Iron 7.090
Lime (in part as carbonate)..... 1.580
Magnesia 1.030
Potash .865
Soda .240
Phosphoric Acid .320
Sulphuric Acid....... .156
Soluble Silica................................. .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 ofLondon, 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
Carbonate of Lime ..
Carhonate of Magnesia .
Phosphate of lime ,. .
Oxyd oflron and Alumina .
Water, alkalies and loss .

,. The composition of the phosphate of lime here represented, is that oC
bone earth, of which thirteen parts correspond very exactly to six of anhydrous
phosphoric acid.
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.51
.09

4.70

-- 99.78

It contained besides a small amount of sulphuric acid, which
was not determined.

I have refrained from speaking of the conclusions to be drawn
from the preceding analyses, 01' 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 mch 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

A similar clay to that ofLondon 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 Niap;ara, 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 ofLime............ 11).30
Carbonate of MallOOsia · 7.68

Oxvd of Iron }
AlummB ... ...... 13.50
Manganese, a trace
Alkalies ..
Pbolpboric Acid .
Moisture .
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deposits of peat. Besides the large area above alluded to, there is
an exten8ive deposit of a similu chara.eter which appears on the
road between Longueuil and Chambly, and extends west\vanl
over a large tract; another deL'lcribed as of large size is found
in the Seignory of Ste. Marie de Monnoir, and still another south
of Laprairie; while the peat bogs on the south side of the Otta­
wa, and along the litre of the Rideau Ca.nal, 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 alid 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 40,600. Its price in the city of New
York, where it. is consumed in considerable quantity, is about
,.q 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 wood charcoal
and minerai 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 there~
of steel. Peat affords by distillation a brilliant gas for illumina­
tion, in a qU8.ntity as great as ordinary co8.1 and entirely free
from those sulphurous compounds, which contaminate the g8B
from the latter. In Ireland according to Sir Robert Kane, it is
in genera.l use upon the steamers on the River Shannon, in tile
midst cf a coal bearing country, and is employed in mills and
factories for generating steam, to whieh from its flaming character
it is well fitted.

By a prOee88 recently patented in Great Britain, by which the
;peat if!! condensed with the aid ofa strong hydraulic press to about
,GDe third. its bulk, a fuel is obtained more dense than oak Wood,
~ by charring yields a coke eminently combustible, and
heavier than wood charcoal; it can be manufactured for twenty
.lIbiUiBgs sterling per ton. The patentee, who is the tnanaging_fleW 'of the :I>al71iB Steam Naviption ComPany, ptepa1'6S
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also an artifioial coal from peat, of which ·it is s*ated, as the
result of experiments made on the Tessels of the Company, that
with 1en 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 practioability of manufaeturing oil, acids, wa.x, as well as
gas and coke from the peat of Ireland, do not appear as yet
sufficieutly sUBta4led by experiment to render them perfectly
satisfactory; although such products are undQubtedly 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 he my endeavor to collect for
another year some. statistica as to the extent of our de}>Q6its,
and to submit the different samples to examination in order to
detennine their real and relative v~lue fIS fuels.

In this qonnection I may allude to the asphaltum or m.iD.er61
pitch which is found on the nineteenth lot (}f the sixth or seventh
range of the Township of EnniBkillen, Canada West; attell.tion
was 1lrst called to it by His Excellency Earl Cathcart, who gave
tq)eoimsWl of it to the Commission; since then M". Wood, the
l~ta ql~8r for Kent, has kindly sent a IIUlaS of mpre thaa OBe

lumdred pollIlda weight. It is said to be spread over an a..rca. of
severf!.l ·a<lres, aI1d from tl!.e specimens neeeiveG it is Q.t least two
feet Ul thi~QS&. Its cOWli$ence is about that of the variety
Im.pwn as miner41 cODldJ;houc. The consumption.ef this matmaJ.
wEngland and 00: the OQntiDem for. the oo~tllUction of pa.v.~­

mentB, (or p~yi.ng the bottoms of vessels, and for the~
faQture of illumin~i.nggas, to which it is ~elltly fUlapted, hi
_i that the e~tence of ~poi!!itsof it in this country is '" mat­
ter of conside1'Q.ble ~1'tan~. A cuefQ.1 eUnUn",tion of u.ec

_I
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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. Catherines, 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 is described by Dr. Mack as intensely sour to the
taste, and strongly impregnated with sulphuretted hydrogen. A
qualitative analysis shewed that the acid was the sulphuric, 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 confinn 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. comer lot of the Township of Niagara, upon
the land of Mr. McKinley, and near the margin of a small rivu­
let, which at the time (Oct. 15th) was dry, and showed in its bed,
at ~he 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 spriDg is formed. It is nearly circular, between three and
four feet· in diameter, and about thirty inches in depth. The
water rises to within six or eight inches of the surface, and has
no visible outlet; its level is said to be nearly the 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 iwenty rods further up the stream, and at a level some
fltet 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
tMt in summer, when the 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 GO° was found to be 1002.16; the usual
tests shew the presence in small quantities of limel 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, equa~: 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, leaNing 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 .4~~

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 collected in clean
bottles, was found at the end of some months to contain abun­
dance of small flocculi of an organic substance, which under th~

microscope appeared to consist of groups of filaments, eaoh
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 8ul­
phates of iron and alumina, appears somewhat 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 "Alation between these
springs and the gypseous deposits, that tne first oi those above
mentioned, like that ofTuscarora, 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 Bruyere, and -have been
submitted to a qualitative analysis. It contains a considerable
amount of mineral ingredients, 1000 parts yielding ofsalts dried
at 300 0 F., 5.16 parts. Evaporated to one-mnth the water is
strongly alkaline and saline to the taste; it contains a qnsider­
able amount of alkaline chlorids, effervesces with nitric acid, and
gives with salts of baryta a copious preoipitate, 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 additiOl). of solution.of gypsum, after some time, a
heavy precipitate indicating strontia. This spring then contains
chlorid with traces of bromid and iodid 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 puplic 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 I was unable to determiue 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 calcitim and magnesium, besides carbon­
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
pert.y of Captain Kaill, 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 J.>lan­
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 calciufu; the former in great abundance. Be­
sides these there is a large quantity of carbonates of lime and
magnesia; with a trac~ 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 differ~nt specimens of galena which at your
request, I 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 ~ith silicious sand.

The detection of thc vcry 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 sulphpr 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 changes it to red. Its occurrence in a shale containing the
remains of a sp~cies 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. Paul, 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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calities shewed them W b,e q\tiW s.ijnij.p.l' jp ~iWm., n.nd~
analysis of a fragment from t~e large rp~ ~ave-

Oxyd ofTitanium.•••.•.'o : .•••••••••

Protoxy? of Iron." .
MagneSIa ..

48.60
46.44

3.60
- 98.114

Oxyd of Titanium (TiO!1) .
Protoxyd of Iron .
Peroxyd of Iron ..
Magnesia : .

Oxyd of Titanium .
Protoxyd of Iron ..
Peroxyd of Iron .
Magnesia .
Protoxyd of Manganese ..

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-

48.60
37.06
10.42
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 oftained-

46.92
37.86
10.74

1.14
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



106

-be made to furnish inexhaustible supplies of it a.t 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.

I have the honor to be,
Sir,

Your very obedient servant,

T. S. HUNT.

•



CATALOGUE
01' IOJm OJ' TIIB

ECONOMIC MINERALS AND PEPOSITS
OF CANADA,

WITH THEIR LOCALITIES.

NOTB-The quantities in the localities indicated are not in every case of a sufi­
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 ncinity, where quantities may be greater.

Metals and their Ores.
lBOK••••••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 21S feet bed) ; range IS. 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 IS. lot

11; range 6. lots 12 and 13.
Litchtleld. Portage du Fort, a small veiD.

Speetdar........Lake Huron, Wallace Mine location, near Whitefish
River. (a lIS feet vein).

McNab, ranges C and D. lot 6. Dochart River. (a 12
feet vein).

Bog Middieton; Charlotville; Walsingham.
West Gwillimsbury. mouth of the Holland River.
Fitzroy. Chats; Eardley. range 8. lot 20; March,

Constance Lake; Hull, range 7. lot 14; TempletoD.
McArthur's mill; Vaudreuil Seignory, Cote St.
Charles and Sac au Sable.

St. Maurice Forges.
Stanbridge. range -. loto-; Simpson. range 12, lot 8;

Ireland, range 4. lot 12; Lauzon Seignory. St.
Lambert; Vallier Seignory. junction of Riri~re

du Sud and Bras.
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TitarU!erOUl...St. Armand East, lot 45, (a 5 feet bed).
SuUon, (in beds of 2 to 8 feet) range 9, lot8 4, 5, 6,

7,9; ran~e 10, lots 7, 8; range 11, lots 7, 9.
Brolbe, (iIi hens or 2 to 15 1'eet) range 3, lots I, 2;

range 4, lot8 5, 6; range 5, lots 4, 5.
Bolton, range 14, lot 2.
Vltudreuil Beauce Seighdry, north comer, (a 45 feet
. bed).
Bay St. Paul, lilt. Urbain, (a 90 feet bed); St. Lazare,

(a still larger mass).

Zulc Sulphuret Lake Superior, Prince's location; Mamainse.

LuD Sulphuret Fitzroy, range 8, lot 12; Bedford, range -, lot, -.
Bastard, range -, lot -; I'etite Nation Seignory l'

Gaspe, Little Gaspe Cove imd Indian Cove.

COPPBll, •• Sulphuret8, Itc....Lake Supetlor-
Spar Island, Priue,,'s location, a 4 feet vein (fJure-

0U8 aulphuret, with nlfJer). .
§to Ignace Island, Harrison's, Ferrier's and

Menitt'sldcatlo'o\l; (hautJecoppet', ...ith~).
~icbiplt:oten Island, (n,ative copper, with ailfJer).
Mica J3ay, Mllmaime; (yellow, fJarie/lated, and

tl'itt-eOtla 8ulp~.reu).

Lake tluroo"'-
Root River, A lJ feel V\lin, (yellow aulphuret).
Echo take, C!lellolfJ 'aul'phuret).
Bruce Mines, a 4feet vein, (yellow, variegated, and

mlredtiB MphWelB).
Waltll~ Mine, Whitefish River, (yellow aulphurlt).

Eastem TownshipS'-
Upton, mnte 21; lOt 51, (argtmtiferoU/l yellow

aulphrJref,) a 1 lOOt vein.
Ascot, range 7, lot 17. (argenti·aurifermu yellow

ItIlpfllwet.,) a 2 fm vein.
Invernesll, range 2, lot 4, (variegated aulphuret,) a

2 fuet vein.

lflCdl'. ...&lp'1dftt, Itc....LlU.e H1!l'OIl, Wallace Mine.
Augmentation to IA Noraye and Dautraye

Seignory, (with irOlI pyrate8,) traces.
BromptoD, range II, lot 11), (nickel ochre,) traces.

SlL"B.....,NdliR, 'fc .....LlI.ke ~lJNidr-
Ptltlce'B locatioD, a \mnch of 4 cwt. of 3& per

cent. met With, equal to 72 Ibs. of silver per
tOil ~frac:k.
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@to Ignace Ialand, Harrison's, Ferrier's and
Merritt's locations.

Micbipieoten Island, north lIide.

GOLD ••• Nati"e, in Gra"el....Vaudreuil Beauce Seiguory, Rivi~re Guillaume;
Rivi~re Bras; Ruisseau Lessard; Riviere
Toufte des Pins for 3 miles up; Ruisse.u du
Lac.

Aubert de L'Isle 8eignoty. Rivi~re Famine.
Aubert Gallion Seignury, Russieau --, Pozer's

Rlyer fur 3 miles up.
IUri~re Metgermet opposite Jeney.

GoLD...Nd1illto, ill Vri1l......Lak~ Superiot, Prince's location, (traces).
AlIl!Ot, range 7, lot 11, (with copper and silver,

nlue ofKold $1 vet too of rock.)

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

UBANIUM-{For gu", staining, ami porcelain painti7lif, !tc.)-
Madoc, range 4, lot 12, traces in the iron ore bed, in the' form of

uran ochre.
CHBOMIUM-For glaall staining, plJTcelain and oil painti1lf! ttc.)-

Bolton, range 7, lot 26, a 12 inch bed of chromic iron.
Augmentation of 11am, range 2, lot 21, a 14 inch bed of chromic

iron.
COBALT-(For glass staining, and porcelain painting, ttc.)-

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

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

MANGANBSE Boo-(For bleaching and decolorizing agents).-
Bolton, range 12, lot 22; Stanstead, range 4, lot 24; range 10, lot 9;

Tring, near eastern boundary on road from Lambton to St.
Fran~ois Beauce ; Aubert Gallion Seignory, near Pozer's River;
St. Mary Seignory, 3rd' range, Frampton road; St. Anne
Seignory.

boll Pnt'lIlB-'-(PM- fIUI~aM&N tJf etJ}1perlu atul mlphftr)-
ClarendoD, raDge 2; lot 7; Terrebonne Seigllory, a 4 feet vein;

Augmentation to La Noraye and Dautraye Seignory, a 40 feet
vein; Gartbby, range -, lot -.

DOLOIIII'B, with 46 per cent. of CARBONATB OF MAGNBSIA-(Far manu­
facture of Epllom SaltIl a1ld the lJIagnellia of Commerce)-

~t of Lake Mazinaw; N. Sberbrooke, C. W.; Drummond; St.
Armand; Dunham; Sutton; Brome; Ely; Durhllm; Melbourne;
Kingsey; Shipton; Chester, HalifAx; Inverness; Leeds; St.
GilI'll Seignory; St. Mary Seignory; St. Joseph Seignory.
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MAGNBSITB, with 83 per cent. of CABDONATB 01' MAOKBSU.-(For tlle~
purpo,e)-

Sutton, range 7, lot 12; Boulton, range 9, lot 17.

Stone Paints.
BABTTBs-Permanent White-

Lake Superior, in a multitude of veins on the north shore from
Pigeon River to Thunder Cape; Bathunt, range 6, lot 4; McNab,
mouth of DochlU't.

IBON OCHBE-Yellow Ochre, Spanilh Broum, ~e.-
Waltham, Paint Lake or Pood, near Harwood Pierce's Clearing,

Black River: Mansfield, Grand Marais, opposite the most n0rth­
ern point of Calumet Island; Durham, range 4, lot 4.

TALCOSB Suo-Ochre YeUow-StaDstead, range 9, lot 13.
French White-Stanstead, range 9, lot 13; Leeds, range

13, lot 17.

SoAPSTONJi-White-
Sutton, range 7, lot 12; Potton, range 5, lot 20,' very pure; Bolton, . ,

range], lot 17; range 2, lot 6; range 4, lot 4; range 11, lot 1;
Melbourne, range 2, lot 19; Ireland, range 3, lot 10; Vaudreuil
Beauce Seignory, range 3 on t1:e Bras, pure; Broughton, range 4,
lot 12; Elzevir, range 1, lot 27; range 2, lot 13, pure.

SBBPENTINE- Greenilh White-
Eastern Townships, in places too numerous to be particularized.

(For the range see Marble.)

FB.BUGINOUS CLAy-Light Red-
Nassagaweya, McKann's Mills; Nottawasaga, Mad River.

Materials applicahle to the Arts.
LITBOG.APBIC STONB-

Marmora, ranKe 4, lot 8; Rama, on St. John's Lake, sonth of the
Junction, and on Lake Couchiching; there are probably many
exposures between Rama. and Marmora, the distance being 70
miles.

Materials applicahle to Jewellery, and Ornamental pUrpOIeS.
AGATES Lake Superior-St. Ignace and neigbouring Islands; Michi·

picoten Island.
J ASP A&cot, near Sherbrooke, in a bed; Gaspe, in pebbles.
LJ.U.ADOIUTB Drummond, range 3, lot 1 ; Bathurst, range 9, lot 19.
SUNSTONB Bathurst, range 6, lot 3.
HyACINTHS Grenville, range 5, lot 10.
ORIBNTAL RVBIBs } . ...
S

...BurgeQ Range 9,lot 2, (m mmute gl1l1ns.)
API'HlBES
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AMETHYSTS Lake Superior, Spar Island, and sundry places along the
neighbouring coast.

RIBBOll'BD CRBRT-(For Cameo,)-Lllke Superior-Thunder Bay.

J.ET Montreal.

Materials for G/o.$s making.
WRITB QUA.BTZ SA.ND STONB-

Lake Huron-on the north sbore, and the Islands near, in great
abundance.

Cayuga, lots 45 and 46, Town line, north of Talbot road; Dunn;
Vaudreuil Seignory; Isle Perrot Seignory; Beauharnois Seignory.

Pm:RSTOIIlI, BASALT and ALLIBD Rocu-( For Blade Gltu,)-
Lake Superior-North shore and Islands; Michipicoten Island, and

East coast.
Lake Huron-in tbe trap dykes of the north shore, and neighbour­

ing Islands,
Rigaud mountain; Montreal mountain; Montarville mountain.

Refractory Materials.

S9A.PSTONB-Elzevir, range I, lot 27; range 2, lot 13; Potton, range 5, lot
20; Vaudreuil, Beauce Seignory, range 3 on the Bras; Broughton,
range 4, lot 12.

ASBIlSTue--Potton, range 5, lot 20.

SANDSToNB-Lake Huron, Island of Campement d'Ours, west side; St.
Maurice Forges.

PLUIlIBAGo-Grenville, range 5, blt 10, 2 veins.

Manures.
PB08PHU'B OF LlIOI-

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 St. Paul; Mur­
ray Bay.

GYPSUII-
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, on
the Grand River, and the Town plot of Indiana; Cayuga, range
3, lots 19, 20, 21, 22,23.

SmILL~

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 lower down the
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ialand ; Clarendon, range 1, I~ ~:I i Mjnk Lake, west of BrolJl1ey ;
McNab, White Lake; N~Q, qJ1. ~Ir.·s land, near Bytown ;
Gloucellter, Hon. Mr. Mc~ay'B land, Jlelll JJytowll; Ar~ent~uil,

. range 1,Iot 3; East Hawkesbury, range 7, lot 11: Valldreuil
Seignory, rear of Cavagnol Point; St. Benoit, Grand Brule, on
Chenier's &rm; Grande Cote, between St, Therese Ferry and St,
Eustache, on McAllister's farm; oppome St. JWae, OIJ the rQll.Ci
to St, TherellC, on UeDricb's fum i St. ArmlWd West,'lots l56
and 157; Stanstead, range 11, 10t.5 or 6; St. HYllciRtbe Seignory,
junction of Granby IUld St. Pie rol\.<b; :\loDtr\!al, St. Joseph;
New Carlisle, iD '.l or .5 ~mall ll\kc~, 1 or 2 miles from the
village.

Grinding and Polishing Materials.

MILL 8TONBS-

The localities of granitic and Kyenitic boulw,rs ~¥'elJ,ed about the
couotry, aDd \lied for millsWneB, are \09 n1,lJlUlJ'Q,1,J,S Jmcl too acci­
dental to be stated; these boulders are derived chidly from the
granitic or gneissoid rocks, which range on the north side of the
Ottawa and St. Lawrence, from Lake Superior to Labrll!lor.
Independent of them various rocks 171 8~ are and JJ!ay be used for
thl' purpose, such as-

Siliciow Conglomerate-Vaudreuillieignory, Cucades, awl PDisJe
du Gl'and Detroit; llluu, range H, lot lP; 'Port ~ie1J .4t
L' Ance a la Veille.

Granular and CorneQ/-U .QWJ~ ~~-T,lJ,is ~ -flCCOIPP,\1WIlth,e
serpentine of the Eastern Townships, (for the range of which see
Marble,) and occurs in too many places to be enumerated; a
good sample has been obtained by the Hon. ·Mr. Knowiton from
Bolton, range 6.

Granite-Sta9stC!ld; Barnston ; Barford; Hereford; nitton; Mars­
ton; Strat!'ord; 'Weedon; Vaudreuil Beauce Seignory, near the
band of serpentine. (Thc Vaudreuil Beauce stone is higbly es­
teemed.)

Pseudo-(Jranite (witltout Quartz grains)-St. Th~re8e, Belreil,
Rouiement, Yama.s~a,Sbeffor!l, aud firome mo~ntains.

GRINDSTONEjl.-A sanditone designated ~s thc grey pand ~hi.c.h lies at the
summit of the red strata of the MedinJ!. flNldst9n~s, and which
reaches from Queenston by St. Catherine, and round t1.Je extre­
mity of Lak~ Ontario by Hamilton, to ES<,l\lesin~, an(l thence to
Nottawasaga, has been used in some of the northern Townships for
grindston~s.
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Some pan..of~J?~d8a ~&,~. bAeJl w.ecJ.tAr tbA pllJ:POlIO
as in. A.Bu~ at ... ~e.~~{alla,;, 0IlIi in Eitzroy, at
Sbirreff's mill••

Some parts of the Gasp€! sandstone, in, G~ Ba;r, would yield
gtiQlls.toDes, bUiS thQQgq th~ migb~J?rove t}lll best oft~ Canadian
~.es, none of tht:m w~uld ejJ,ullJ. those of New Btunswick. and
NQ~ fk:.otlA. or t,hose o( New:c.a~tJe. in li:ngland..

WJm28'1'011D A.1fD. Boue-M:adAc, ~~.6, lot ~J :MamaOJ:ll.o nwge 6,1ot 22;
Lak.e M.ulI~".,reallQf fal.mllretpn.;, FiWQY, Wh.et.jJtone Point,
Lab Cbllldi~ ~ }?Qtl9JJ, ~e, -'l1. on M~g L.akc: ; 5tanetead,
from Whetstone Island, in Magog Lake, by range 6, lots 19 aIJd
2Q" au4 range,7,lot ~6, t.o, ~Ilge 9" lot 28 ; thence through Hatley,
to.raJlge 9.. 1Qt :;J, on. ~assawillpi Lake; Stanetead, ~ge 9,lot 4;
Bolton.~~. 14, lot (j, f &hiptoQ, l'ADge 14, 1Qt 19, and range is,
~ .6; ~tQ.. 1Hl ~~nt.ic L~e.

C~.. Taao~ a IiliQiow ¥UQJlial. depQ"*'-.A~»~tion to La
Noraye and Dautraye Seignory. .

.Materials fo" Pawng. 'PiAngt -te.
!tooJ'l1{G SLA'1'Za- .

Kingaey, Tange ), \i}t 4;, Halitb, NDg8 1', 10* 1"~ :f.ramptoD, OD the
land ofMr. Quigley.

FLAG !'rOl'lBS-
Toronto, Rivet'S Credit', Little Mimic91 a&d Eto'iooke; Etobicokej

River Humber; York, East llrancll. antiNI' DoD ~ Lake Temia­
eamang, 7 mi1elt bero"" the Galhe I .1fO~ ~ Calaboga rapids;
Horton aDO CltreDdoo-, at the Chene_; Satklll, raRge 2, lot 19 ;
Potton, range 10, 10t!S, afl Pottoo. Ferry; StMatead, east side
ofMemphl'e~"ab, fOl'.80lBe mil4ts aoo.e.",Oulet; Inver­
nese, range 2", lot t1; Port »a.telL'Ance.lla Viele.

• Building Materia~,

G.,UIl~1I".JIM'i«< qv-IlA ...... "-.d.• ~~
Stanuesd, nDge8." is. Q, 1, l*~. 2.. " ••4. ~; ~ 9, lot 4 to

.-g& U~ lot 13; lkruloJl••~ 1l,l9t. l ;.~~Q1~nd 11, lots
7 to 16; BarWd, raJI8llI' 1. ¥1d. ~ ~ 4 tq,~. &n;.ord, ranges 4
and 5, lots 19 ud la.Q t l\ilvetQll. 1~ Wiil." M uppilI' end of Me­
gantic ~e; Great ~egantic Mountain, occupying an area of
12 square milell, about t1le United comers 01 Marsden, Hampden,
atMl Ditto.; LittI., ~~ic MoaMaiu, 6 llJua..JIlile,s. in W'¥II'­
lew, aboot II mUes eQAlth•.wut frqmliu ktwellft 4flmer and Gay.
buret; Wf!edon,1 mile eouUh.ut oE:I..Jl.1QulJI'f Winslow, 3 milee
leeg, ebeut ~ oWes lOu~_..of'LaIia~ ; $~rd, 1 mile,
and 3 miles up Felton River; al80 6 mioIofioa wt of Lake St.
lMooiI; Luobton., 61ftilea filomirllla-of lMe it ~ia.

p
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PIBUIlO-GUl'lITB Ulit1unll quartz groi.., Illlai1B, cletmable-
St. Th6relle, HelmU, Rougemint, Yamaska, Sheftbrd and Brome

Mountains.

S~DSTOl'lB yellotDUh llllaite-

Niagara. at Queenston i Barton at Hamilton i Flamborough West;
Ne1IOD i Nusagaweya i Esquesing, range 6, lot 17; range 6, lot
- ; Mono i Nottawasaga i Cayuga, range -, lot 45 and 46 ;
Rigaud Seignory, Rivi~re Ala Graille; VaudreuU Seignory, Pointe
Cav&gnol; IslePerrot i St. Eustache ; Terrebonne Seignory ; Beau­
harnois Seignory i St. Maurice Forges; Allumettes i Fitzroy.

Cu.c.uuwus SA.!lDSTOl'lB-

Rideau Canal i Bytown i various parts of Ottawa, north IIide from
Bytown, to Papineau Island; ,arious places from Grenville to
Point Fortune i Broekrille i Murray Bay, at Les Ecorchats, and
White Cape, and th~ lots of J. B. du Berger and T. Chapreon;
Lanzon Seignory, at St. Nicholas i Cap Rouge near Quebec.

LIJIBSTOl'lB-

Malden; Manitoulin Islands, along the south aide i St. Joseph
Island i Coast of Lake Huron, from Cape Hurd to Rivi~re au
Sable (north); ,arious 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 Aneaster;
Thorold; Matchedash Bay; OriUia; Rama; Mara and various
parts to Marmora i Madoc; Belleville; Kingston; McNab; By.
town; and various parts to Plantagenet and Hawkesbury; Corn­
wall ; Isle Bizard; Beanharnois Island; Canghnawaga; Mon­
treal.; Isle Jesus; Terrebonne; Phillipaburgh; St. Dominique;
Grondines; Deachambault; Beauport ; Bay St. Paul; and
Murray Bay; Upton; Acton; Wickham i Stanstcad; Hatley;
Dudswell; Temiseouta Lake; Gasp6; Port Daniel; Richmond;
Anticoati Island.

LUUI-Common-In the various looalities above enumerated for limestone.
MagnuimI-In the localities indicated for dolomite.
Hydrmdic-Point Donglas, Lake Hurou; Cayuga, half a mile and

3& miles below the Village, on the Grand River i Thorold i Kings­
ton i Nepean, near Bytown; Argenteuil P

Materials for Bricks, Tiles and Pottery.
CLAy-For Red BricA,-Thia ill 110 widely spread in the valleys of the St.

Lawrence, Ottawa, Richelieu, &c., that the looalities are too
numerous to be mentioned.

For W1IiU Bricu":"'York, range 2 from the Bay, 'lotI 19 and 20;
Peterborough.

For Tile, and common Pottery-All the same localities.
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MABBLB- Wlaite-Dudswell ; exit of Lake Mazinaw, rear of Pabneraton (a
dolomite.)

Black-Comwall; Phillipsburgh.
Brown-Packenham, at Dickson's mill.
Grey. and Mottled-McNab; Phillipsburg; St. Dominique;

MontreaL
Variegated, white and green-Grenville.

Verd Antique-Stukely.
Serpentine-In many parts suitable for ornamental pu~, in

a range of 185 miles, running through Potton, Bolton, Stukely,
Orford, Brompton, Melboume, Shipton, Tingwick, Wotton,
Ham and its Augmentation, Wolfelwwn, Garthby, Ireland,
Coleraine,Adstoch, Tring, Vaudreuil Beauce to Crsnbourne;
and in another range of ten miles, running through Leeds.

Combustible Materials.

PlLlT-Wainfteet; Humberatone; Westmeath; Beckwith; Goulbum;
Napean; Gloucester; Cumberland; Clarence; Plantagenet;
Alfred; Caledonia; L'Orignal ; Osnabrn,k ; Finch; Winchester,
Roxburgh; Longueuil Seiguory ; St. Hyacinthe Seiguory, at St.
Dominique; Ste. Marie de Monnoir Seiguory; Rivi~re du Loup
Seiguory; Rivi~re Ouelle Seignory; Matanne and McNider,
between Rivi~re Branche and Rivi~re Matanne.

PBTaoLBUII, NA.PTJU, &c.-Mosa, range 1, lot 29, and several spots wther
. down on the River Thames; River S1. John, Gaspe, at the mouth,

and 6 miles up on Silver Brook.

AspJULT-Enniskillen, range 6 or 7, lots )9.

Sundry other Materials.

MOULDING SA.ND-Augusta,3 miles above Prescott; Montreal; I/Aeadie;
Stanstead.

FIlLLBa's E.u.Tu-Nasugaweya, at McKann's mill, Sixteen-mile Creek.
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GEOLOGICAL SURVEY OF CANADA.

MONTREAL, 2011 August, 18:>1.

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 obedoont servant,

W. E. LOGAN,
PrOCfirteiGl~

To the Hon. J. lRslie,

Provincial Secretary,

&e., &e., &c.



TO HIS EXCELLENCY

THE RIGHT HONORABLE

JAIIES., hBL OF ILGII AND IINVABDIIE, I. T.,
B~ON BRUCE OF JUNB088 ~D OF TaBBY,

ONE OF DER MAJESTY'S HOST HONORABLE PRIVY COUlfCIL,

CAPrAIN-GENERAL AND GOVERNOR-IN-OHIEll'

••UIB .....

'THE PROVIR(lBS OF ilANADA, MO'V.! SCOTIA, OW aaUlfSWlOK, A)fJ) THB
I8LAND'OB PRINCB BDW~,

AJID VIOE·ADMIRAL OF THE SAKE.

MONTREAL, 20th Atlg1Ut, 1851.

MAY IT PLEASE YOUR 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 ofEconomic 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 rep~rting to your Excellency on the subject, I have
to state, that the Provincial Act of 1845, making l>rovision for
tbe Survey, havingexpired 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 atteBtion of my assistant, Mr. Murray,
was devoted to an examination of the Penineula lying between
Lakes HUr()n and Erie; and I have the honor to transmit to your
Excellency his R«:port on the district. It is accompanied by
the Report ofMr. Hunt, on the analyses oIvmons 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 Exbibi~

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 to 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 to state oli the subject of ex­
ploration.

A part of the materials thus brought together, with contribu­
tions from other sources, was disp.yed 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 10 London, now
constitute one class of the native objects occupying the Cana­
dian division of the Exhibition building, where they attract
considerable attention. Until the publication ofthe 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 maae
of a partial examination of the gold-bearing drift of the Chan­
dUlre. This examination was last season continued, and the
facts resulting from it constitute the only additional topic to
which I have to invite your Excellency's attent~o~. The auri­
ferous distrlct was found to spread over an area probably com­
prising between 8000 and 4000 square miles. It appears to oc­
cupy nearly the whole of that part of the Province which lies
OIl 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 Chaudiere and Riviere
du Loup from the seigniory of SL Mary to the Province Line,
and the other from Lake Etchemin to Sheibrooke on the St.
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Francis. The fonner, mnning 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 ofvarious tributaries furnished jndications sometimes for.a
considerable distance up.

The lowest point in the valley of the Chaudiere, 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 ehurch, the next about the same distance above it, and the
fourth is the Riviere des Plantes, about half a mile farther up and
near the south-eastem boundary 6f 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,
E:uisseau du Moulin and the Touffe des PiIj.s, 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 Riviere du Loup, in addition to its oCcurrence in a multi­
tude of spots, in faei 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
Metgennet 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 Chaudiere, it occurred at succe&­
sive intervals in twenty pla~es in sixteen miles, as far as the
south-western boundary of Dorset Township.

The localities of its observed presence on the other line ofex­
ploration were on Lake Etchemin and along the Famine in Au­
bert d'Isle, and Pozer's Stream in Aubert Gallion, towards
Trlng, and again on the St. Francis, in Dudswell, in Westbury,
and near the joint corners ofWestbury, 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 SL
Jobn, while to the south-west it is known to reach Vermont,
and to be traceable at intervals through the United States, eveD,
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 0c­

cupies the valley of the St. Lawrence and some of its tributa­
~ies, Mr. Desor, who has recently bestowed much attention
on the detrital deposits of North America, is disposed to give
the name of Lawrencian. In this, 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 localitielil in which the gold occurs, the coarser mate­
rials of the drift are made up in a large degree of the debria 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, chromic, and titanife­
rous iron (none ofthem absent when the gold is present) are de­
rived from the mountain range, bounding it on the north-west;
pebbles and fragments ofwhite quartz are abundant, which may
be derived from veins of the mineral prevailing in the mountain
range or from otlJers on the south-east of it. With these
materials there occasionally occur in the valley of the Chau­
diere and its tributaries, large boulders of limestone conglome­
rate, similar to the beds of St. Giles and St. Mary, and more rare­
ly boulders ofgneiss 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 185 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 St. 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 oC 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 coit­
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, cau."Ies
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 folCes modify the distribution of the drift, the male­
riall' of which it is composed are carried in that direction.
This, no doubt, 1uul some effect on the finer and lighter mate­
rials, andoccasionally with the assistance of ice and great fresh-
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ets, on some of the coarser and heavier, but the streams W!lSh­
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 mayoccasion­
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 thllrefore 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 ofstreams,
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 combination of
the materials associated with the gold in the drift, there appears
a strong probability that the metal is derived from qq.artz 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
Chaudiere 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 j

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 subsequ!3ntly 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
ried 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 bome 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 Riviere 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,

ProctincilJl GIOlogUt.





REPORT
or

ALEX. MURRAY, ESQ., .ASSISTANT PROVlNOlAL GEOLOGIS'I',

.ADDBUllJID TO

W. E. LOGAN, ESQ., PROVINOlAL GEOLOGIST.

MONTREAL, 16th December, 1850.

Sm,-Agreeably to the instructions received from you in the
beginning of August, after the renewal of the Act making pro­
'rision for the Geological Survey of the Province, I proceeded
witbout 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 fonna­
tiODS, 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 proceedirig 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 detennining this as a base line for farther opera­
tions, little difficulty was experi~nced, a· bold and sharp es­
carpment of the lower part of the fonnation mnning throughout
the whole distance, which may be about 120 miles; but the
higher ropks, which occupy the country west from the ridge
fonned by the previ0118 group, are by no means 80 eully traced,
being for the most partconcealed by a thick deposit ofdrift, and
only occasionally appearing· in the channels of rivers and
brooks, or on the shores of lakes, and at great distances apart.



For information regarding the route to be travelled through
the north.ern townships, offering the greatest facility for the ob­
servation of the Niag~ra group, I am greatly indebted to the
Rev. Andrew Bell, who has devoted much attention to the
geQlogical structure of this part of Canada, and to the col­
lectiug 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 Dnndas, I take this opportu·
nity of acknowledging my obligation to Robert Wells, Esq.,
C. E. In an expedition down the Saugeen, 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 have to acknowledge
myself particularly obliged to Mr. Brough for kindly supply­
ing me with a guide and assistant, while examining the dis­
t1'ict 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 increllse of its products and the growth of its nu­
merous towns and villages, abundantly testify; and it may not
perhaps be deemed Qut 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 t0wnships of Collingwood, Euphrasia, Artemisia, 8t.
Vincent, Sydenham and others, destines them to become with­
in a short time of great agricultural importance, a reswt which
wiU be greatly facilitated by means of the road newly opened,
connecting Toronto and Owen Sound.

Dilltribvtioo of. the rock !Qf'11W,tiOAlJ.

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 ahd Hmestones.
Comiferous limestones. .
HamiltORshalea.
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Niagara group.-;-A beautiful 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 ca.refully measured, previous to setting out to trace the
boundary northward.

Section I.
ft. in.

1. Whitish and grey sandstone with ferruginous spots, being
part of the grey band......... 3 0

2. Thin arenaceous beds, which weather yellowish, divided
by blue or grey shales in thin partings.... 0 11

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
partings of dark grey or blue, and sometimes black or
boff colored argjllaceous and arenaceous shales, con­
taining corals, shells, tentaculites and trilobites.......... 7 0

5. 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
green spots.. . • 8 0

6. Buffcolored shales with thin calcareous bands, with corals,
bivalve shells and tentaculites 12 0

--- 32 8
This is up to the top of the quarry on 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.................................. 7 4
8. Bluish-grey argillaceous and calcareouS shale, with indu-

rated argillaceous bands....... . . 11 0
9. Green and grey argillaceous, oalcareous, and arenaoeous

shale, with hard arenaceous and calcareous bands to-
wards the 'lop : 10 8

10. Thin hard red calcareous and arenaceous bands.. 1 0
11. Green argillaceous and arenaceous shale :.... 2 0
12. Red marlyahale :....... 4 0
13. Red ealcaftlo-arenaoeous rock, holding various fossils,

mostly small corals and fucoids. This probably re­
presents the iI'IIn ore bed of Rochester...................... '1 0
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ft. in.

14. Red calcarea-arenaceous rook, of the same charaoter 88

before, becoming brownish-red at the top, ~ith part­
ings of red marly shale holding numerous fossils, corals,
bivalve shells and tentaculites... •••• .•••.. ..••• 1 8

15. Red argillaceous shale with green stripes and patches,
and three bands of red and green limestone............... 5 0

16. Pale green argillaceous shale, with three bands of lime-
stone 5 0

17. Greenishcalcareous, argillaceous and slightly arenaceous
shale, with thin divisions of a greener shale............ 1 3

18. Pale green or bluish calcareous sandstone, with nodules
of iron pyrites, ferruginous stains and stripes, anJ ob-
scure fucoids, corals and shella. N............................ 1 9

19. 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..................... 3 10

20. Green or bluish argillaceous shale..... ••• 1 3
21. Grey limestone with Pentamerus in abundance and a few

other fossils; joints and crevices are incrusted with
orange-red calc-spar... ••••. •••••• 1 0

22. 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........................ 7 0

23. A massive bed of blue. limestone used for building pur­
poses, and known by masons and quarry-men as the

jiTJe feet baM...... 5 6
24. Bluish-grey, sometimes nearly black, argillaceous, are­

naceous, and calcareous slaty rook, hard and solid in
the bed, but decomposing and crumbling when ex-
posed to the at!Dosphere....................................... 5 0

25. Massive solid beds of bluish-grey limestone, with great
numbers of encrinites, the beds parted by very thin
layers of buff colored argillaceous shale...... 19 3

26. Dark bluish-grey argillaceous shale; this is a well marked
band, traceable for a long distance........................... 1 0

'rI. Blue and grey limestone, with bands of chert and dis-
seminated ohert nodules.... 20 0

_1216

•
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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 :-

28. Dark brownish colored beds of bituminous and slightly
silicious limestone, with obscure fossils, and small
crystals and specks of galena........... 10 0

29. Dark grey bituminous limestone, in rough irregular beds. 5 0
30. Concealed by debris.. 5 0
31. Thin regular beds of black bituminous limestone.......... 2 0
32. Black bituminous shale.... 1 0
33. Dark brown and blackish, very bituminoUs rock of a cal­

careous character, in thin beds with rough irregular sur-
faces................................................................. 2 0

34. Dark brown and blackish bituminous, caloareous rock as
before, with divisions of black shale, holding orystals
of galena with Leptena and other fossils...... 5 0

35. Black slaty shale, with COfWlaria... 2 0
36. Dark grey and blackish, very bituminous limestone, with

black shale at the top; fossils abound, chiefly Stropho-
mena : 3 0

37. ComplWt dark brown and blackish bitur,ninouslimestone... 2 0
38. Black bituminous shaly limestone..... 1 0
39. Concealed by debris....................... .. 2 0
40. Black bituminous and partially silicious limestone beds

with obscure fossil".. .•.• •..•. 5 0
41. Black bituminous silicious limestone as before......... 3 0
42. Slaty limestone, splitting into thin regular and even

pJates................................................................ 2 0
43. Slaty limestone as before, with hard bands of 6 inches

thick interstratified............................................... 2 6
44. Dark brown and blackish bituminous and arenaceous

shale. with trilobite tails '" ••. 0 6
45. Brownish, bituminous limestone beds, with partings

and thin bands of dark brown bituminous shaJe 15 0
-68 0

Total tliickness ..

The top of the grey band at the commencement of this see­
tion was found to be 204 feet above the level of the Desjardin
Canal; and at Spenser's.MiHs, 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.

B
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A ",ertical section i15likewi84:lexhibited at the falls on Spencer
Creek, ill 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 :-

SecIitM II.

BituminOQS Iimelltone!l and sbatss'(45 to !SoC Section 1) 55 0
Cherty limestones, (2'7) 15 0
Thick bedded blue and grey limestoDes, (26 and 25)........ •••• 25 (}
Argillaceousand arenaceous shales, (24)...... •.•..• . ..•..••.• •.• 6 0
Massive limelltones from the top of the five~feet band to the

foot of the falls "(23 a!ld 2!2.).•••• ;••.•• ; 12 O'

113 0

The rocks of these sections frequently form two separate and
distinct terraces, the lower and more decidedly marked es­
carpment e:lq)OSing more or 1e8/5 of the strata below the cherty
14nestone bands, which cap the .precipices at Flamboro' West,
and on the opposite side of tile valley of the Desjardin, near
Hamilton; while the upper escarpment, composed of the bitu­
minous limestones and shales, rises more gradually in a suc­
cession of steps, terminating at ihe summit in a vast extentof
table land.

The lower terrace was followed from 'Flamboro' West, in aD

easterly direction, throughFtamboro' Ellstinto Nel80n,in which
township it takes a sweeping tu:I'il to the north, and 'thence main­
taining a very straight course nearly due north, it passes through
the 8Outh-east corner ofNassagaweya, the centre of Esquesing.,
the north-west corner of Cb.iDguacousey, and reaches Caledon;
here it shews a ·deep~inmJ to thewe8tWard, on the Credit, and
sweeps round ·to the north-weBt 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, oocupied by the valley of the river, it again
·turns north,and 'passing 'up the ·middleof the township, on
the third concession, it :reacbelt Multner, makes another bay,
which touches the toWn line of Melanethon, and mDs:up to
Nottawasag&, 'cJ08lling the town line on the Hmontario Road ;
rumIing a Httle to·the west of llOI1h·in·this township,·it veers to
the westward, and intersects the north~ast corner.of :~,
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proceeding thence across the south-west .carner of Collingwood,
and ~i.ng the Beaver River in Euphrasia. On this river it
makes a deep, .narrow, southerly sinus into Artemisia, and
retW'DB :8O!'thward to .81. Vincent, in which it holds .a north­
westerly course, and fonning.a conspicuous promo..ntory On the
town line between .this and Sydenham, it turns westerly, and
$trjkes the Owen Sound 'Road, about a mile and a quarter
from the lake shore, near the village of -Sydenham.

The ~tone or grey band was seen at intervals all the way
from Flamboro' West tothe.township ofMono, varying in thick.
ness from .fen to twenty feet, but preserving a pretty .uniform
lithological character; ~nd indioations of its presence were'
observed in the township of Nottawasaga, while examining
that part in 1843. It has not, however, C9me under roy obser­
vation in any of the townships west of Nottawasaga, nor is its
presence indic.med 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
purpose~, ~d, inm~ny ipst~ce~, .is ~ very beaQtiful and easily
worked material. IthlUl long been eXfJ1,enBively quarried near
Hamilton and at Wa.terdown, in the ·township of Flamboro'
~, and is equally capable of being worked nearly all the way
along its outcrop, 'to the township pf Mono. In many places
it islikew:ise of excellentq\lalityforgrindstones, for the manu­
facture of which it is used throughout tlie country in which it
is ·known, and its applications thus render it a rock ofconsider­
able economic importance.in its district.

The massive beds ofencrinal limestone, which have been
shown in Section,1. (25) to pass below the cherty band (27) hold
\heerest of the lower eSClU"pment, northfrom Flalllboro' East, lUld
appear to attain a gradual increase in thickness, advancing to
the northward. At Mr..McNaughton's fann,on the seveQth lot
of the ieventh.conces.sio~of Nassagaweya, the.-e .is a vertical
precipice of limestone, \raryi~g from eighty to a hundred feet .in
htlight; and near Mr. Strai:J,ge'slllill, on the fourth lot of the fourth
concession of Eramosa, .a branch of the River Speed mns
between v.ertical and solid calcazeous cliffs of sixty to eighty
feel,wJre~divjsiQnalplanes ofab:$tifi.c~ion~p~rtobea~tj
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the Credit in'Caledon is flanked by similar cliffs in many place!ft
fully a hundred feet in height, which, ascending the vallet, 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 NQttawasaga, 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 pentamems 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, Wf>re 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 v~sited,

was one on the twelfth lot of the second concession, east of the
Hllrontario Road, in Mono, on a oranch 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 a
branch of the Speed. The latter cavern extends under the cliff
for between thirty and forty yards, and is aboutthe same in width
at the moath ; 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
sta1acti'tic 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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7 0

Strongly bituminous black limestone without observed fossils,
Brown, very bituminous limestone, .
Pale brown, very bituminous limestone tothe top ofthll escarp-

ment, .

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 encrinallimestone 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
~per 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 ofthe 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:-

ft. in.
12 0
7 0

·26 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,............ 4 0
Dark brown bituminous limestone, brittle, hard and compact, in

several beds,...................................................... 2 0
Dark brown bituminous and slightly granular limestone,.. 2 6
Brown, very bituminous granular limestone,.. 4 0
Pale buff or whitish oolored, slightly bituminous limestoue with

corals,...................................................................... 3 0

15 6
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A short distance from the' plsee where this last section W88

measured,. there occnrred about six feet of black shale aDd
thin bedded limestone, whieh plobably pass below..
. The upper beds of the bituminous part of the fOrmation were

struck on the Grand River, neaT the town line, between Ga.rra­
fraxa and Nichol, and portions of the' same rooks are t-Xposed
in the bed of that river, from that point to the highest part of
it that was reached,~hieh,acoording to the measurelDeftt made,
was to the eighth concession of Luther, neat the: town lille
between it and Amaranth. These rocks are no where So bitu­
minous on the Grand River as they &Ie farther to the south,
nor are the black shales obsenred on tbat river at all. The fol­
lowing a8Cending section was measured in a cliff on the jj.
teenth lot, between the eleventh alild twelfth c01J.eessions of
Ganafraxa, on the river bank ;......

Compact buH eolored limestone oomposing the bed of tlke river~

Drab-grey limestone, with fceuad cellular 8uriaoes, IIQd 6IlYitiett
showing obscure impressions of sheIla, ..

. Drab-grey limestone, stained and striped with oxidEl of iron, .
Drab-grey limestone, slightly arenaceous, .
COoooalOO, .
Pale grey, hard, oompaot, alight11 bituminous lim88tOll&,- \\'ita

cavities supposed to have held fostoils, ..
Very hard, whitish-gtey limestone, slightly siliCIOUS, with obscure

organic remains, '" .
Drab and grey limestone, a few thin beds at thE bottom, .
Grey limestone, with obscure organic remains, ..
Bluish-grey, hard, compact limestone, with cavities and crystals

ofcalc-spar, ..
Bluish-grey, hard, compact limestone, in irregular, rough surfaced

beds to the top of the cliff, , ..

it. ill.
o 0

0 2
0 3
0 3'
a *'
3 0

4 0
2 6
1 0

2 0

4 0

20 2

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

With the exception of building stone and limestOl'1e for the
kiln, there is little of economic importance associated with this
part of the formation, but good material for either of those pur­
poses can be found in abundance, and stoue from its beds is



used for sne!l, wherever e:xpoemea of the rock approach
a eettled part.

RumoUl8 are C1U!ent through the country of the existence 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 ob1lerVation, any evidence of the exis­
tence of mineral veins, OJ' of disturbances in the strata to lead to
the expectation of them, tbe probability is greatly against the
discovery of the mineral in such qu~tity as to justify mining
operations. That isolated crystals ofgalena are not unfrequently
found in the rook, lIOIJletimes ill colUliderable abundance,
and that fossil shells aJe occasionally replaced by that mineral,
is beyond doubt ; mention was made of such instances in
the Report of 1848, but it does Dot on that account by any
mean.s follow, that the .quantity in anyone place is sufficient to
render its extraction profitable. While at Guelph, I was in­
formed that lead had been fonnel in Iar8e quantity at Mr.
Strange's mill in Eramosa; upoo enquDy of Mr. Stlange him­
self, however., the report proved to M a gross exaggeration,
founded upon the fact, that while quan-yiog out some rock for the
eonstmction of his mill buildings, be had struck a bed of lime­
8tone, about six or seven ioches in thickness, in which there
was an ag~tionof crystals of galena, forming a sinuous
striDg 01. fifteen or twenty feet in length, branching into a few
similar smaller strings. nis 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 C1'Ystals of galena j, from all of which it may be infer­
red, that the aggregation or crystals was confined to one small
bed, and the whole amount of lead, on removal, appears to
have been insignificantly llI1lall. 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 amoant to the north-west and north at others, but the
movementsw~ have occasioned this variation from the usual
nearly horizontal position, have probably been too slight to
occasion any great amount of dislocation.

GypriJerow &"'OUP.-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 been fomld
by Mr. Hall, of New York, to contain certain fossils peculiar
to the Onondaga salt group, and probably ought, in consequence,
to be associated with the gypsiCerous 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 U8llally 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 concession of Dumfrie&, where
they dip at 11 gentle angle about south-west, up to the junc­
tion of the Speed, above Preston, and Jhey continue expos~d

up the Speed for a short distance. They again come out at
Guelph, where they are displayed on the banks of the Speed,
Dear the divisional line between the fourth and fifth conces­
sions, and at several places in the immediate vicinity of the
town. The same rocks appear next on the Grand Rivcr, 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 Ga.rrafraxa and Nichol, where they
come in contact with the lower formation. They are likewise
exhibited 011 the banks of the Rocky Saugeen, on the twelfth
lot of the third c~ncession 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 rn a north-west direction to
the Riviere 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 80 characteristio 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 Dalpe of Megala­
mus Ga'lUlden8is, was observed at all the places above enumer­
ated, in some instanccs in immense numbers, and in a tolerable
state of preservation, while in others it was scarce and obscure-
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Iy recognizable, but in almost all instances it exhibited only
inside casts. This shell appears to belong exclusively to the
upper portion of the limestonee, 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 Loxo­
nema Boydii and Euomphalus Meatus, 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 Riviere 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 oolored massive beds of limestone, with fossils, ft. in.
among whioh are numerous univalves resembling Lo:1:rmema
Boydii andE1UJmphulm Btdcatm,.................................... 56 0

Buff colored coral limestone, with a stratum of a1wJt three feet,
near the middle filled with Megalamm Canadensis,............ 14 0

Thin beds of compact drab colored limestone, with !!ma)) cavities
and cracks lined with calc-spar,.. ,.................................. 12 0

82 0

In the former Report, the shales and limestones with which
the workable' gypsum is found associated, were described as
occuning 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
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thickness o£ drift, eomposedof clay, gravel and sand, andthey
have nowliere been seen in place in any of the towWlhips
passed through northward, between that place and the Saugeen
River, in the townships of Brant and Carriek.

The following ascending section was measured on the banks
of the Saugeen, on the thirtieth lot of. the first OOO<lessioJl,
somh of the DmIram Boad in the township of Brant :-

ft. in.
2 0.-hin-bedded, greenish. eolored limestone, sligltly bitl1mino~••

Concealed, but holding a large accumulation of debris" ahie1ly
fragments of red and green shale, and drab colored limel!1xlue~

some of which was supposed to be water-lime .
Green shale with smaIl quantities of red shle intermixed, hold­

in~ one strong band of drab colored limestone about one root in
thickness .

Drab OOIOled limestone antl.hale, alternating in thin, olose~
lQIIle of the limestone hoWing BmaU le,r;lt\eular orystaI. of
eaJe.-spar, - ~ _.............. 2.5 Q

77 0

At the sdmmit of the bank was found a small slab of dark
buffcolored arenaceous limestone, l!howiftg numerous casts of
a small bivalve tlheU; resembling casts found at the top of
the formation near Haldimand, and suggeBting a compuison
with OytieriM aUc of Conrad.

In the bed of the Saugeen, on the seeond lot of the seventh
concession of Mr. Brough's recent survey of Brant, near the
commencement of a great ben~ called by the surveyors the
Ox Bow, there are beds of pale drab colored bituminous lime­
stone, holding sma. lenticular cavities, freqnently before re­
marked as common in the limestone rocks of the gypsiferoU8
fonnation. 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 lentieular crystal. of calc­
spar 00011l is these bedll, and the cracks and divisional planes
are marked by a thin coating of black bituminous mlltte.r.

No gypsum was observod in the.looalitiell of lUly of the abMe
sections, nor were there mmoUlS of its haviDg been fOUfld is
any part of the coQJltry along the line of strike between the



Grand River, near Paris, and Lal-e Hmon:; nevarthel:eSl!f the
character of the co~ntry, 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
cribed in a former Report, as of frequent occurrence in the gyp­
siferous country, were obServed between Bridgeport aDd Ber­
lin, in the township of Waterloo, and in several parts along the
conrse of the Saugeen; and it is extremely probable that as im­
provement advances, and the hills Sire cut into where roads
happen to in1el"800t them, this useful mineral will eveatnally
be found in many places. .

MOliIt of the beds of fossilifero1l8 limestone, at the base of
this formation, are well adapted for building and lime-bmning,
andare largely quanied for both purpose1J at Galt, Guelph; Elora
and Fergus. At Guelph one Iltrong band, o£ three feet or up­
wards in thiekness, being of a finer grain and less fossiliferous
than the others, may be wrought into-an exceedingly handsome
material fQr facing buildings, and is capable of being messed
to a very smooth mrface.

Beds of hydraulic lime are ooc:l!lionaUy found associated with
the shales l'Ind limestones of the upper part of the group; such
beds were foand at Point'Douglas, on :Lake Huron, in the pre­
vious year, and the1 are well known on the Grand River below
Paris. Rock of apparently similar quality was obaerved
among the sbft1efl of the Saugeen; but unfortunately the speci­
mens collected at the latter place, which were to have been
forwarded through the kindness of Mr. Jackson, have nol
IU'rived, 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 warer in
the course of nve minute&.

Oornijer0'U8limestone--Limestone holding fossils character­
istic of the oorniferoUl~ {ormation, was observed in two places
hear the Saugeen, both within a Short distance of the town-line
dividing Brant from Greenock. One of the- localities was on
the sixth lot of the :first concession, ~th 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 occuned. The other locality was on the second lot on
the line between the sixth and seventh coneessions of the same
township, in the bed of a small brook, which flows down the
high bank of the Saugeennear the Ox Bow. Drab colored, thin
bedded limestones were here met with, whhout fossils, and in
miner~l character resembling the upper portion of the Gypsi·
ferous group, and they were overlaid by grey calcareous rocks,
holdin~ 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 81.
Mary; its color is brownish-grey, occat'lionally weathering to
a green tinge; it is very bituminous, and holds numerous
fossils, principally a small species of Leptena, a shell resem·
bling Atrypa concentrica, 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 exposurelil 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 'J 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 tha~ 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 channel 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, ofwhich 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 crop 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 ZoAe Mills, on the
town-line between Zone and Dawn, and at intervals on the
same stream for between f~ur 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 iton
pyrites, but no species of organic remains could be dis­
covered in it. I was 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: Ifeither 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 Riviere au Sable (south) to the
Rondeau, and may possibly skirt the coast of Lake Erie for
BOrne distance doW!ll.

The rock found at Zone Mills has oecasionally been applied
in a rode manner for building the foundations of wooden houses,
but the nature of the material is by no means mch as to rencler
it generally useful for such a purpose, aso~exposure ,to the at­
mQ8phere, it soon decomposes and crumbles to pieces.

Drift.--It has already been remarked in the Report of 1848,
that a great ,deposit of loose detrital material,consit!ting of
clay, sand, gravel andbouldel'$, deep~y conceals the older
strata in a great many parts of Western Canada; and this re­
mark is peculiarly applicable to the Peninsula between the
Niagara Ridge and the St. Clair River. The lower portion of
the more recent deposits as exhibited .00 the shore of Lake
Erie, where the cliffs are in many parts over 150feet high, is a
blue calcareous clay, frequently holding pebbles and small
boulders of limesto·ne, and small rounded fragments of granite
or gneissoid rock. Clay of an ash-.grey color when dried, but
presenting a li8llt brownish color in the bed, succeeds the blue
clay, and tbis again is overlaid by pale buff and .occasionaUy
yellowish tinged cl~y. Back from the lake these clays are
cappedwith a stlatumof sand, and the more elevated parts.prer
sent Peds of calcareous gravel.

No' organic remains of either marine or fresh-water origin
have hitherto been observed among the sDperfic.ialdepositsof
the Western Peninsula, with the exception of the shells which
COI16titute tbe fresh-water shell marls, .and the ~pressiODS of
leaves and moss wbich are frequently preserved in the tufacepns
deposits around calcareous springs, and on .the ,banks of ri­
vulets, both of which are evidently of very.recent·origin. The
marls are only found immediately below the vegetable mould,
and contain only shells eommon to almost all the lakes·llJId
ri,.ers of the country at the present day; and in the accJlIl1U­

lations of calcareous tufa the impressions.are onl] of such plants
as now gl'Pw in the immediate vicinity of the aprings tmd
brooks, to which the· deposits owe theu,origin.

The materials ofecono~ imponaQOO, coDD~cted .with the
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811pemcial deposil8, lUe brick clays, bog iron ore, shell marl, cal­
careoUll tufa and peat.

All the dayl'! are more or less calcareous, bot 80me 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 hem sampleI'! of which are those made at the brick
yard of Mr. Griffiths on the thirty-fifth lot of the first concession
of Westminl'!ter. near the CommisBioners Road. The clay
l18ed by Mr. Griffiths, is taken from a bed aOOm twelve
or fourteen feet thick, in which it it'! invariably found that
the lower portion makes a compact solid white brick, !'lOme­
times 118suming a pale green tinge, while the middle part
yields a white brick without any shade of green, .and the
npper stratum burns into a bright red brick. Themst
of these varieties·o£ bricks ie usually esteemed :the most
durable and the handsomest, l1nd it is said to be capable
of withstanding a very strong heat,a8 an instance of which
the bricks have been used at ·Mr. Labatt's brewery, in
London, -in the construction of furnace hearths with ,peri'eet
IUccess, one hearth ,having"stood Jor upwards ·of four years
without repair.

Bog iron ore is found in many parts of the country ingreater
or less abundance along theedgel'! .of marshes or on the marshy
banks of streams. It usually occurs in rough irregular detach­
00 muses, 1lI1d of all :sizesnnder 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 Norma.ndale, «lnthe .more of Lake ·Erie,byMr.
VanNorman, who informed methatit had beenJound in several
.pla:eesin the townshipsof Charlotteville, Middleton and Wind­
ham.Mr. VanNorm~had found and used the ore ,in .four
.different localities in Charlotteville, namely :-tbe fourth Jot
{)hhe third conee$sio., and the sixth, thirteen.th and .fourteenth
lots of the sixth concession. In Middleton it is known on.the

. ~venteenth lot of the firstconcesmon, north of the Talbot ;Road,
and in the·third concenion·south of the same road on Venison
'Creek. tin Windbam:the·ore has·been:fuundon 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-water shell marls were observed at several places in
the new town8hips 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 &ad, 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 shews a
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-fir.st 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 ofthe Saugeen, near its junction with
that river, and is in some parts f1111y thre.e 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 setLlement 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 I8f 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
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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
looked for. The material is applicable as a mineral manure,
and may be resorted to for lime for mortar.

Springs of petroleum, commonly know~ in the country by
the designation of oil spring" rise in the River Thames, near
its right gank, on the twenty-eighth and twenty-ninth lots of the
first range of M08a, where the bituminous oil is frequently
collected on cloths from oll' the surface of the water, and is
very genemlly 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 dep9sit of mine­
ral pitclt 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 descrihed in his Report for 1849-50.

I have the honor to be,

Sir,

Yow most obedient servant,

A. MURRAY.
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.SIR,-JIavingbeen occupied with you during the principal
part of the summer of 1850, I proceeded in the month of SeJr.
temberto make some examinations on .t~ north shore of the
St. Lawrence ~~ow ,Quepec, :and after my return thence,
commenced my winter duties in the Laboratory, a Report of the
results of which, I beg lea:ve to present to you.

The older crystalline rocks of the nQrthern 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 rElsearches (){ Drs. A. F. Holmes, of Mon­
tr~al ,and Wilson, .of Penh. Some of these minerals were sent
by them to Dr. Thompson, of Glasgow,who, from hisexamina­
tions, inferred the existence of se:\Ieral new species, w¥ch were
accordingly de.scribed by him as such. Owing, however, to
an unfortunate want of precision in his mineralogical descrip­
tions, their identi,6,catiQn 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 seveI:al 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 8ubjoined.

Felspar.-Among the species of this- genus, which is very
common among the granitic and gneissoid portions of the fonn­
ation referred to, I shall first notice that one which has been
described by Dr. Thompson under the name of Perthite. It ill
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 itardness is 6' upon the scale of
Mohs ;-specific gravity from 2'576 to 2'579, 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
oddent 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 go~den

reflexion like the variety known asa'Venturinejelspar, and polish­
ed specimens of the mineral in the possession ofDr. Wilson show
that it is available for ornamental purposes. The colors of thill
felepar 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 eleutdation, was dried in one
analysis at 3000 F., and in another at the ordinary temper­
ature over a vessel of sulphuric acid. The earthy constituentll
were determined in the ordinary manner by fusion with car­
oonate of soda, and the alkalies by decomposing separate por­
tions of the mineral with the aid of fluor-l;lpar and sulphuric
acid. QDe hundred parts of it gave :-

I. II.
Silica 66·44 6&50
Alumina 18·35 l In.25
Peroxyd of iron..... 1.005...... or

Lime........................ ·67........................ '56
Magnesia.............. ·24........................ '24 .
Potash 6·37........ 6'18
Soda... .••••. 5·56...... 5'56
Water,(loss on ignition). ·40......... . . .. '44

99-03 98'73
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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 !llkali is soda. As it is, the quantity of potash present,
and the extensive deposit of this felapar, 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 s~ondspecies to be noticed is that described byDr Thomp­
son under the name ofperisterite, in allusion to the beautiful play
of colors analogous to thtlt of ~abradorite, 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 ofcleavage, disseminated through· a
{elspar, 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 distinct
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 ; transluc~nt, frac­
ture uneven. Before the blow-pipe it fuses with difficulty,.
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and colors the flame strongly yellow; the analylJis of a pure
8pecimen gave :-

I. n.
Silica : 66·80 67-25
Alumina 21'80
Potash.. &58
Soda 7'00
Lime.................. 2·52......... 2'03
Magnesia......... ·20
Peroxyd of Iron........... '30
Loss 00 ignition ....·........ ·60........................ 066

99-80

The results of this analysis, conjoined with its phys~l cha­
l'aCters; show this mineral to be albite. The pority of the
silica obtained was verified by sub~quentexamination, and
it may be remarked, that in the first analysis the small portion
of silica, which is always precipitated with the alumina, was
not separated. Thompson, in his analysis oftbe 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 ill
the Report for 1847-48, alluded to the oblique rhomboidal fonn
of its cleavage, conjoined with its beautiful opalescence,
(resembling the Frederlcksvam opalescent felspat, which
has erroneously been refetted to that species,) as leading to tbe
supposition that it was Labradorite.

Another felspathic mineral, which was found a"'a boulder
near BytoWD, 'Was described by Dr. ThompBOn as a new species
lilider the Iiame of Bytownite; it has been. lfferred by othe1'
authors to a variety of species; Shepard includes it nnder pyrox­
.ene, and Dana at first classed it -with 8capolite, but in his IMt
edition is inclined, from Thompson's analysis, to refer it to BlIl'­
8owite, ft. species prop08ed by G. Rose. The specimen which
Dr. Holmes kindly placed in. my hands, had been ptonolJliced
by Dr. Thompson to be the mineral described by himself unde1
the fiRme of Bytownite. It is massive, granular, strongly co-



herent, and! with the excepc.ion of oocaeional disseminated
graiDa ofblack: homblende, ishomogenou9. Some of the larger­
and more distinct grains, exhibit>Olle perfect cleavage, and indi­
cations of another' oblique to it, whioh. is less apparent. Its
baldness is 6.-5, and its specific gravity 2-782-21738. The ·In&o
tre is· vitreous, approaching to peariy upon· the cleavage fl'1c~;

it is.. traDelucent and of a greeni8h or grayish-white. The
analysis was perfonned upon carefully selected grain&, and the
pulverised mineral, first dried at n2~ F;, WM afterwards ex­
poJIed Ov.el'the mri'aee of sulpburic acid; It gave:-

I. II:
Silio 4"1048 _ 4'7'30
AlAmina............ 3Or-t5
Lime 14t~

Magnesia........... '8.7
Protoxyd of iron.......... '80
Soda 2'82
Potash....................... '38
Water........................ 2'00;.................... 1'80

98'00

The water in this mineral seems chemically combined.
Thompson in his analyses.gives tile· same amount of silica and
water as above, but ror the rest, differs greatly as to the propor­
tions of lime and alkalies. It is identical in composition with
the thior8auite from Iceland, which Rammersberg' regards as
anorthite, and in general aspect can scarcely be distinguished
from the amphod&Ue. of Uton in· S~den, which is also re­
garded as belonging to the· same speciee. We are then author­
ized in considering Bytownite to be a'fW'I'thiU; with whieh it
agree& in- haYdneM andl speeifie gravity. A slight excess of
silica, at! ill thiorsauite, i!t to be asenbed' toa· smalt admixture of
quartz with. the' gpanmkr· felepu_

T:be mio6mj hID the vicinity of"Pertb, which has generally
been di8fritmtedi&moRgmiilaralogmal"colleetors as the Bytown~

ite) m.finely gnymtaP, almoet:comtpaet, and! has a,smoky blue­
color, with a l\arc:JDess of SOOo.t6' t, and a speci1i'e. gravity· of
~'Jla9: Wilen' -riewed· under a·l~s, .it is seeD, to he a mal'me
of a lightl <:olmed tl'amltloont granular mineraJl, apparently }!ike.

the preceding, and exhibiting clea'9'8.ge..-witH a' vitTMus·lmlre,



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, whieh 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
pfDrummond, C. W., large loose maliBU of the mineral are met
with, (see report for 1847-48,) some portions of which exhibit
a play of colors equal to (he highly prized specimens from La­
brador, and constitute a beautiful ornamentalstoDe. A fragment
from th~s locality was submitted to analysis; it had a hardness
of 6' and a specific gravity 0{2'697; its color was lavender-blue
with pearly-gray iridescence. Analysis gave :-

Silica.......... •••.•......•... 54"70
Alumina 29'80
J..ime 11'42
Peroxyd of iron..... '36
Magnesn., tl1lOlt

Soda.......................... 2'44
Potash ,........ '23
Loss by ignition........... .'40

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 Len per cent. of
potash. Dana, in the first edition of his Mineralogy, ~uggested
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 edition, Dana, in conformHy
with a suggestion in my Repolt for 1847-4&, 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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Ox. Ratio-.
28'7182= 2

"
"

"

Silica 55'30 containing oxyg'.ln .
Lime 13'36" " 3'7991
Magnesia 22'50" " 8'7162
Protoxyd of iron..... 6'30" " HJ982
Alumina............ .•• '40" " '1869
Manganese traces
Potash................. '25
Soda................... '80
Loss on ignition..... '30

It occurs in delicate fibrous masses, slightly divergent, and
often several inches in length; the fibres are readily separable,
brittle, arid somewhat elastic; hardness 5'5 on the scale of
Mobs, or between apatite and felspar. Thompson gives 3'75,
but tbe fibres scratch deeply the surface of a crystal 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- :

99·21 14'3492= 1

Tbe mineral 1;las therefore an entirely different composition
to that hetetofore assigned to it, and from the ratio between the
oxygen ofthe silica and the protoxyds, evidently pertains to the
type of hornblende, of which tremolite is a variety.

8erpentine.-This species is known to be common in the
crystalline limestones which belong to the older metamorphic
rocks 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 40'550
Magnesia 18'856
Soda _•••.•• 1&8a2
Peroxyd ofIron l '9'.10
Alumina 5
Water 20·000

99'158
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This composition in a mineral, having the externaol characters
of serpentine, seemed anomalous, and I was therefore dettirous
of submitting it to a further 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 abuQ.dant nearest the intrusive rock. The mineral is massive
without any trace of crystallization, and has a hardneslit of about
S'5 (S'75, Thompson). Its specific gravity is 2'494-2'525
(2'493, Thompson); another 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 honey­
yellow, the second upon another of an oil-green color. The
pulverized mineral was dried over sulphuric acid-

I. II.
SiJica. 39-34 40'10
Magnesia 43·0-2 41'65,
Peroxyd of iron............ 1·80 ~.. 1·9()
Soda traoes....................... .g{J
Water 15·09; ~ 15-00!

99'25 99-55

Another'serpentine, closely· resemblingtbe retinalite, is:fonnd
in nodular masses having a calcareous nucleUllJ, at the Grand
Calumet Island; it hl'ls a speei1ie gravity of ~862-2'381,and
~ pale wax-yellow color. Its analysis· afforded me:

Silica 41'20
Magnesia 43'52-
Peroxyd of iron _..... -80
Water 15'40

100.92-

The analytical resuits of ThompllOll., upon: which the species
was established, were entkelyerroneous,and these specimens,
although the latter differs somewhat from the others in specific
gravity, are nearly identical in composition with each other,
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and with the mlM'Dlolite of Hermann, but are distinguished from
it in not being foliated. The proportion of water is intermedi­
ate between that of ordinary serpentine and the Deweylite of
Emmons, from which latter these specimens are separated: by
their greater specific gravity. Dana has, however; in consider­
ation of the wide latitude 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 mannolite, 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 I'SS per cent. of ~oda in the dermatine of
Breithaupt, and Schmidt 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 ill' 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 cherty-red, they are su.b--translucent to transparent; analysis
gave me:

Silica, 33.7
Zirconia,. 67.3

101.0

1'he zirconia contained a trace of iron which was not sep­
arated.

New Mineral ~p6cie8.-rn a visit to the Grand Calumet on the
Ottawa, in 1847, I observed, among the limestone exposed in
constmcting the timber slides, a mass containing pale green ser­
pentine, a brown binaxialmica,pyrites, minute prisms ofapatite,
and a brown mineral somewhat resembling sphene, which I sug­
gested in my Report for that year would probably prove to be a
new species. The mica ofthis locality, which in larger crystals
is found In the vicinity associated with crystallized pyroxene,.
has been optically examined by Profeuor B. Silliman, Jr."
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and determinedoto belong to the species phlogopite ; the angle
between the two optical axes is frolll 13° to 130 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 rhombic prisms replaced on the
acute and obtuse lateral edges, and on the acute solid angles.
The edges are gp,nerally 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, S'; 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 j

sub-translucent, brittle, fracture uneven. The crystals, which
are short and thick, are generally small, and so penetrated
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 j

moistened with a solution of nitrate of cobalt, and ignited, it
becomes deep blue. Acids take up magnesia, alumina, and

I 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

-Th_ crystals of mica have been alladed to in a Conner Report, and de.c:ribed
as associated with pyroxene, and large crystals of idocrase;" an examination of ths
crystallization of the latter shows that these beautifal and highly modified crystals
have the forms of tonrmaline ~ the size, color and general appearance are, hoftTer, so
mnch like idoerue. that several Pl'llCtised mineralogists have at ftrst sight fallen
ioto the same error as myself, with regard to their natare.
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acid, which was too small to be aetermined 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 usual methods. In analyses upon three different speci­
mens t~re were obtained :-

I. II. m.
Silica, 32·84 32·14 33'17
Magnesia, ; 35·12 36·43 ..
Alumina 13·37 13·00 ..
Peroxyd of iron............ 2·00............... 2·28 .
Water and carbonic acid. 17·0'2 16·83 16'50
Lime.... ·96................ ·93 .

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 Si03M'.

The composition is very closely expressed according to
the Berzelian notation by 5Si08, 12MgO, I!AI203, iFe 20 3,
12HO, which may be represented amqng others by the for­
mula

2(AI208Fe 20 3)Si08+4(3MgO,Si08)+ 12HO,
This affords by calculation the following numbers, which

are compared with the first of the above a~alyses from which
the carbonate of lime has been deducted.

Calculated. Found.
Silica......... 33·29 32'84
Magnesia 35·50 35'12
Alumina 13·31........... 13·37
PerolCyd of iron........ 1·9"2..................... 2'00
Water 16·00 16'36

lUO'02 99'69



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 AlJ by al,
w.ill in the notation of Gerhardt be written,

Si03 (al!MgfHf)
The only mineral hitherto described which nearly resemble!!

this in constitution, is chlorite, which belongs to the same
type, and is represented by Si03 (alfMgfH!), 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 ditltinguish 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 Loganite.

MINERAL WATERS.

The mineral springs of the Province have continued to en­
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, I 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 inve8tigation. With
this end in view, it has not in all cases been considered necessary
to submit 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 Spring.

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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,lion ofsu1pbates, which had 'been detected in the qualitative
examination, was not indicated. The specimen of the water
fnmiehed me at that time, contained 11'84 parts Of solid mat­
'ter in. JOOO. In March last, the proprietor of the spring, Capt.
:Kains, sent me· through Mr. ,Bowman, druggist, of this city,a
cask containing 88veral galloDs 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
centmted than the other. It had a specific gravity of 1008'78
.sad contained 10'98 parts of solid matter in 1000. tOOO parts
.of it gaye-

·Chlmine, .....••........, .
'Bromine, ..
Iodine, .
Sulphuric Acid, (SO·), ; ..
Sod.a,..! ,.,
Potash, .
Lime, .
Magnesia, .
Oxyd ofiron, traeee, .
Silica, .

These may be combined to give-
Chloride of Sodium, ..

" of PotaBsium, ..
" of Calcium, .
J( of Magnesium, .

Sulphate of Lime, .
Bromid of Magnesium, .
Iodid of ¥agnesium, .
Carbonate of Lime, .

" of Magnesia, .
Silica (and traces of Carbonate of iron), .

6'18600
~00250

'00157
'11333

5'01580
'06600
'26880
'48093

9'46000
'10400
'04429
'4!Wl6
'19292
'00288
'00172
'29800
.36288
'02050

10'98145

-Mineral Spring oj Lanoraie.

This spring is situated in the parish of St. Joseph of Lanoraie,
on the Rnisseau Bt.Jean, a short distance to the west of the
railway, and midway between the villages of Lanoraie and
l'lndustrie. The water rises 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.



The water is transparent, and pleasantly but strongly saline to
the taste; it contains, besides the alkaline chlorids, those of
calcium and magnesium, with bromids and iodids, and salts
of the rare bas.es baryta and strontia; these occur in part
as cb.lorids, and in part as carbonates, which are thrown
down on boiling together with a considerable amount of car·
bonates of lime and magnesia, and a trace of iron. These
salts are held in solution as bioarbonates; but there is no
exc~ss of carbonic acid in the water.

I visited 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 being 88° F. Its specific
gravity was lOO!r42.

1000 parts of it gave ~

Chlorine.~""'"''''''''.. '' •••I.''''''''''''''''''''''''''''' 7·~M.O
Bromine _...................... . '02460
Iodine............................................. '00472
Soda ~.......... 5'90660
Potash................. '09'JOO
Lime " " · " ' · -37520
Magnesia... '33840
Baryta......................................... ·03023
Strontia... -02160
::-i1ica, and a trace of iron,.................. '05520

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

Chlorid of Sodium 11'1400
,t of Potassium " ".. "1460
c, of Calcium.....•....••....••.••.~ ••~"........... .~

" of Magne8ium.~~ "......... ·2'700
(t of Barium........................................ '03OO
" of Strontium........ '0185

Carbonate of Lime.. '4520
" of M'Bgne8ia ~ •. ~...................... '46~

" of Baryta........ o()l00
" of Stronlia....................................... 00137

"romid of Magnesium...... ••••• ·0283
lodid of Magnesium......... 'OO5~

SiUoa, and a trace of Carbonate of iroD,............ '0552

12·8830



The ....... ef IOid mattm· tJuaa calc1iLbded, 'amounts to
l,2'88S parts in 1600,riile- direct experiment gave of a msidue
dried at 8000 F. 12'800 puts; lhe.wlltM coUecte4 in the month
of January previous gave 13'025 parts. The processes
employed in aDalyses have been detailed in preceding Reports;
the proportions of baryta and strontia in the precipitate of car­
bonates obtained by boiliDg 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.

,..,~rr_ , .~ ..
~···~/:""-e·

This iDfSreating miDeralspring is on the tenth lot of the second
coveession of Fitzroy upon tl)e land of M~. Francis Gillan. It
rises tUough a stiff clay which here overlies the Trenton lime­
stone. The spring dieoharges about 60 gallons in 24 hoUl'8.
On the 24th of July tbe temperature of the water in the
basin, which was Ileven feet deep and contained a large bulk
of water, was 500 F. A cuk of the watu, which was brought
to me by yourself, has been submitted to analysis.

The water of this epriDg is at once saline and alkaline to the
taste; it has a lpeCifie gravity of 1006'24. By evapora­
tion it deposits a OOIl8idemble amount of earthy carbonates,
and the liquid, which is etrongly alkaline, yields prisms of
carbonate of soda, mixed with cubes of common salt. It
affOl'Cls strong reactions of lHoomine and iodine, and when eva­
porated to dryness with the addition of acid, deposits a con8i­
derable amount ofsilica. A portwn ofsilica Us 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 dryne8ll, a still farther amount of insoluble silica
was ebtained. A small portion of phosphates and traces of
suomia, alumina, and iron were also deteeted in the precipi­
tate, and a determinable quantity of phosphate of soda in tlle
alkaline liquid. It was observed that a portion of the water
evaporated to one-tenth, and filtered, became whitl when still
farther concentrated, aad deposited a flocculent precipitate,

J)



4-0250
,0169

'0026
3'7984

'1160
'0840
'3806
-0087
'0040
'1330

which, by ~lution in hydrochloric acid, was found to consist
of lime and magnesia, combined with a large proportion of
ailica j 1000 parts of the water gave :- .

Chlorine, ..
Bromine, .
Iodine, .
Soda, .
Potash, .
Lime, .
Magnesia, .
Phoephorio Aoid" .
Alumina, .
Silica, .
Oxyd of iron and Strontia, traces, .

The phosphoric acid was detennined by evaporating several
litres of the water, with the addition of acid, precipitating the
solution with a little perchlorid of iron and ammonia, and fus­
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 detennined by evaporating to & 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 '188. To estimate the amount or
·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 1'015 grammes ; in a second detennination, 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 fonn chlorid, iodid, and bromid, was deducted
from the amount of soda obtained, and there remained a quan­
tityequal 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 ofthe lime and mag-
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Desia 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 as separate and uncombined"
we have the following composition for 1000 parts :-

Chlorid of Sodium, .•. ••••••••••••• 6·1S3!!5O
U of PotMllium,.............................. '11600

Bromid of Sodium,....,.............................. ·02176
Iodid of Sodium,.... '00323
Phosphate of Soda, (P05, 3NaO),. 001244,
Carbonate of Soda,. .. '58850

" of Lime, '.................. '15000
" of Magnesia,_........................... .786()7

" of Iron and Strontia, traces,
Alumina, 0 0.... '00400
Silica, o 0 00...... '13300

8'34750
The amount of aolid matter, as directly determined by eva­

poration, was 8.200; the difference corresponds principally to
the carbonic acid which is represented as combined with base.
that really exist as silicates.

Mineral JVateroJ Belail.

I have not visited this spring, but a small quantity of its
water, in carefally 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.,
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One litre of the water evaporated to a &mall bulk, eontained
·064 grammes c:Jf filica in 8olution,and the eutby precipitate .r­
forded 1150 grammes, equal 'to ·1 t ~ grammea in all. The
arDOllIllt .c:Jf alkaline carbou.te "Wudetermineci .as iD the ..preeed­
ing analysis byevaporating a portion tI& dlJ1lessud ptecipita1iDg
the dissolved and filtered residue by a solution of chlorid of
barium; one half-litre gave ~570of caTbonate of baryta. In a
second experiment, the sdll1tion filtered from the earthy residue
after complete evaporation and resolution, was digested with
the addition of carbonate of ammonia to decompose any alka­
line silicate which might be present, but .there was no separa­
tion of silica, and the evaporated mass ga:re ·569 of carbonate
of baryta. The two precipitates we~mixed and converted into
sulphate and gave 1'828, 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 ofsoda.
The amount of carbonate of soda calculated from the excess of
sodium over the chlorine, was .1)V80. The proportions of bro­
mine and iodine and of potassium, were 'not determifled 'in'this
analysis. There were obtaiRed. &om 1000 p31't8 of tlIe water.

Chlorid of Sodium, with bromida and iodida........ 5'9662
Carbonate of Soda......................................... -6082
Carbonate of Lime......................................... ·144.0

" ofMag-neBia.... ••••• •••••••••••• ••• •••• -4756
" of 8Ilrontia.••_ _......... --fBj()

" (If Iro••~ _••••••••••••••••••,tr .
Silic:a.......................................................... '1140

7'3330

The amount ofsolichnatter d.e&emrlned. bydim1te~nt
was '7·SOOparts iA t"ftO. It wookl '8eem probable &om tile
experiments detailed, that ,011 complete eTRpomtion, the entDe
amount of the silica is .deposited with" earthr!bases. "Aia
question is 4>ne of interest, :and I 'PfOP988 1ft another time to

pursue the inquiJ'Y.



L'Orignal.

A saline water, furnished' me by Mr. Edward Langlois, ot
VOzigna1, was found to contain 6'4 pam of solid matter in
1000. It wasc~ .of alkaliDe and earthy chloride.. with
portions of bromids and iodic1l, besides .carbona~s 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 I visited a very strong bitter saline
spring, which yields by evaporation 20'68 parts of solid resi~

dne for 1000 parts of water. It contains besides alkaline
chlorids, large quantities of chlorids ofcalcium and magnesium,
with portions ofbromids and iodids of these bases. No sulphates
were detected, and but a small quantity of earthy carbonates
was deposited, on boiling; the water afforded traces of iron,
but neither baryta nor strontia salts:

Thera 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
rOU8; they deposit films of calcareous matter along their chan­
nels.

Les Eboulmem.

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 4'9 grains to the pound avoirdupois,
consisting of earthy and alkaline chlorids, with traces of 8ul­
phates, and portions ofcarbonates onime and magnesia; no bro-
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mine or iodine was detected; 100 cubic inches of the recent
water gave also '41 ofa cubic inch of sulphuretted hydrogen
gas.

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

I have the honor to be,

Sir,

Your most obedient servant,

T. S. HUNT,
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To the Hon. A. N. Morin,
Provincial Secretary,

&c., &0., &C.

GEOLOGICAL SURVEY OF CANADA.

MONTREAL, 14th May, 1852.

SIB.,

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,

ProvitteiGl Geologilf.
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BABON BBUCB or KINBOSS AND OF TOBBY,

ONB Oli' UR IIA.JBSTY'S MOST HONORABLE PRIVY COUNOIL,

eabemar emnlll of Jlrffld{J flartfJ IImntu,

CAPTA1N-GENERAL AND GOVERNOR-IN-eWEF

11I.&80""

THE PKOvm<lBS 011' CANADA, NOVA SOOTIA, NBW BRUNSWICK, AND THB
ISLAND or PlllNCB ETlWAED, .

AND VICE-ADMIRAL OF THE SAME.

Montreal, 14th May, ISS!.

MAY IT PLEASE YOUR EXOJ:LLDCY:

I have the honor of presenting to your Excellency the Re­
port annually required, of the progress made in the Geological
Survey of the Province. In doing so, I have to state that the
district, of which the examination was last season assigned
to my assistant, Mr. Murray, comprised the country lying be­
tween the Ottawa and the St. Lawrence, from the junction of
these two rivel'S, to the neighborhood of Bytown on the one and
Kingston on the other; and accompanying this, his Report on
the district is transmitted to your Excellency. The labors of
Mr. Hunt have been bestowed upon a continuation of his ana­
lyses of soils from both 8OOtions of the Province, as well as the
investigation of various mineral watel'S 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
illustTatiDg facts cOIUlect.ed with their metamorphism. His
Report on these subjects is now submitted to your Excellency.

Immediately after my return from the performance of the
ditties 1 had wadertaken 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 Provinoe line) in the county of
Beauharnois, and the Riviere du Nord, in that of the Lake of
Two Mountains. In the neighborhood of Beauhamois, my
explorations were carried On in conjunctidn 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 Chandiere, with a view of
ascertaining facts connected with the gold Wll8hing on the Ri­
"iere du Loup, and to make an excursion to the Riviere Ouell!:t
to inspect a de~it which ooct1l'8 there, holding nodules con­
sisting of phosphate of lime.

The physical structure of the COWltry between Beauharnois
and the Riviere du Nord, is So cotureCted with that of the district
farther westward, which came mote imtnediately under the
notice of Mr. Munay, that a proper description of it must ne­
cessarily include the results of his examination. The saIIJe

succession of focnations sp~ds out under both partg,. and they
are in ascending order as follows :-

Metamorphic or Gneissoid grOup.
Potsdam sandstone.
Calciferous sandrock.
Chazy) Birdseye and Trenton limeatones..
Utic!.. \ate.
The general mineral and fo8Iill oharaotem of these format~

in the area which came under· my observation) do not differ
materially from those which they posllelfS in districts tbat have
been noticed in previous Reports, nQl' from thotge in thedistrict on
the present occasion described by Mr. Monay. It is ll()t Deces-­
sary, therefore) that I should 8ive all their features in detailt or
do more than offer to your attentioo such peculiarities WI roay
be additional to those heretojQre mentioned; ud these may 00
:related in describing the pQgraphical distribution of the {or­

mations.
The Potsdam ~nd81ooo~t retttlogllncooformably Oft

the Metamotphic Il6ries (the latter coosiatiog of gneiss aDd in­
tel'8tratified lime"tone) occupies l' parrow strip 011 the uortb
side of the St. Lawteooe, beldW MOIltreal. at a variable dis-
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lance of ten to twenty miles from the north bank, and sweeps
round from the valley of this river to that of the Ottawa, the
tum forming au obtuse angle on the Riviere du Nord. The
same formation, in the same relation, proceeding from Keese­
ville in the State of New York, turns from the valley of Lake
Champlain to that of the St. Lawrence, and, forming a sharper
angle, is projected out across the county of Beauharnois towards
the previously mentioned bend, in a long tongue of sandstone
pierced near the extremity by Mont Calvaire, a protmding
mass of the subjacent gneiss. From Beauharnois a broad belt
of the sandstone has been traced in New York, by the geolo­
gists of that State, in a pretty straight line, at a variable dis­
tance from the bank of the St. Lawrence. to Hammond, near
which it reaches the river. It here crosses the river, and it
will be perceived by Mr. Murray's Report, that he has traced it
through the townships of Elizabethtown, Younge, Lansdowne,
Bastard, and South and North CroBby. I am indebted to Dr.
Wilson, of Perth, for pointing out to me, in the course of a
previons season, its distribution through Burgess, Elmsley,
Drummond and Beckwith, and to Mr. Dickson for facilitating
the examination of its direction through Ramsay and PackeD­
ham. It is subsequently 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
hy Grenville with the exposure on the Riviere du Na;:d.·

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
viere do Nord and the border around Mont Calvaire, is about
five miles across. Around the whole of this peninsular form the
sandstone rests upon the gneissoid rocks, and it is followed by
an interior zone of calcareo-arenaceous beds, bearing the fossils
which characterise the Calciferous sandrock formation. With­
in this there is another zone consisting of limestone, corres­
ponding in a considerable degree in its organic remains to the
Chazy limestone, while the fossil contents of a large area in
the centre correspond with those of the Birdseye, Black River
and Trenton limestones; and surrounded by these, an area of
Utica slate with its characteristic trilobites and graptolites,
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extends from Bytown some distance eastward. This concen­
tric geographic arrangement of the rocks, even without the
dips, leaves little doubt that the 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
Chaudiere, to the east corner of March, and thence turning
more eastwardly keeps a course parallel with the Ottawa and
comes upon Mont Calvaire. The anticlinal, in its effects,
brings the Potsdam sandstone to the surface, through the suc­
ceeding fomlation, 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 trou~h, 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 if! again subdivided into
three shallow subordinate troughs, which, however, have little
effect on the general configuration. The anticlinal forms
which separate them, run nearly parallel to the previous one,
and cause the Potsdam sandstone and subjacent gneiss to ap­
pear through the Calciferous sandrock; on the more northern
.axis, the exposures of these occur in the north-western part of
Montague and North Elmsley and western part of Mountain;
.and on the more southern, in the southern part of Oxford and
,South Gower.

The eastern side of the Beauharnois tongue of sandstone is
'bounded by the same succession of formations, as that on the
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western, as is proved by an examination of the sequent de­
posits on a line from Beauharnois to St. Louis Rapids, along
the south side of Lake St. "ouis. 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 p~bbles j 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 Scolithuslinearis, which
consists, when the rock is weathered, of straight vertical cylin­
drical holes of about the eighth of an inch in diameter, des­
cending several inches into the stone j and when the rock
is unweathered, of corresponding solid cylinders, composed
apparently ()f 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 j some suppose
them to be the remains of fucoids, othert! of corals, and they
may be ancient worm-holes j 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
plant!!, and one form among others, in which they occur, pre­
sents a reticulating arrangement of stems spreading over some
of the surfaces, the meshes of the net work being four, five or
six sided, and sometimes when largest measuring fourteen
inches in diameter, while tbe rope-like stems which divide
them are an inch wide, standing out balf an inch in relief
on the sandstone. The mesh-like compartments are sometimes
filled with shale, and the forms a good deal resemble crac~­

casts, and might be taken for sucb, were not similar forms
sometimes traceable on splitting open closely fitting surfaces
of sandstone, where no shale is present between; and were not
smooth surfaces of an arenaceo-bituminous limestone in the
succeeding formation met with, presenting thin black bitumi­
nous pellicles, arranged in similar reticulating figures both
large and small.
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In Lansdowne and Bastard, not only do scolithus and fu­
coids exist in abundance in the upper part of the formation, but
Mr. Murray has found associated with them Lingula cmliqua
characterising the rock, as this species does at Hammond in
New York. No lingulre 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 CRst of the original) placed before him, appeared des­
tined to carry the vertebrated type of animal life back to amuch
more ancient date than had been supposed by most geologists.

The occurrence of the track near the mill on the S1. Louis
River at Beauharnois, had been pointed out to me by Mr.
Abraham, tben editor of the Montreal Gazette, who had
introduced a notice of it in his Journal, ill which he compared
it to the track of a tortoise. Profe88Ol Owen's opinion tended
to confirm this, but having lately submitted to him the original
stone, as weH 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
duoed 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 distinot from any thing
that can be suggested by the crustacean forms of later rooks,
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 eli£.
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
answp.ring pairs in the homologues of different tracks are some­
times different, constituting something which may be con-
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sidered analogoqs to difference of specie&. The homologlle8
in different tracks appear to have &Ornetimes &even and some.­
times eight answering pair8 of pits, and it is difficult to say
whether the pits are to be taken as impresl!ed by the extremi­
ties of so many legs, thus giving the animal fourteen legs in
the one ca&e, and sixteen in the other, or whether some of the
impressing points are to be grouped in twos or threes, making
some of the legs bifid or trifid, and thus diminishing their
number, as Professor Owen is inclined to suppose. The
ivJ.pre8Si~ns lUe generally of sucb 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 sorne would &eem 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 glOove 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 pf a tail, which, when the body turned to
one side, interfered with the footprints in the rear, on the other.
A feature common to all the grooves is, that each repetition or
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 &eparated 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 h more conspicuously impressed. In some of the
tracks, while the groove is straight, the exterior limits of the
footprints offer a congeries of segments of a circle, convex on
the outside, but those on opposite sides of the groove alternate,
the segment on the one side, starting from the middle of the
segment on the other, and giving to the whole series of foot­
prints in the track a serpentining course, as if the animal had
waddled in its gait. In one of the tlaoks there are three nar-
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row grooves instead of footprints on each sid, ofthe main one,
for a certain dilc'tance, as if the limbs of the animal had been
dragged along the bottoin, 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 Protithniles, and the specific names are, P. septemf&Otatu.,
P. octcnwtatus, P. multinotattl.8, P. aUemanB, 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. Henault, about half a mile westward from that near the
mill. There are here four exposed areas in the space of four
chains. The first shows ten tracks,runningin different directions
and sometimes intersecting one another; they vary in breadth
from four inches and a-quarter to five inches and a-half, and, add­
ed to one another, measure 108 feet in length; the second dis­
plays eleven tracks of five to six inches wide, and measuring
about 108 feet; the third shows five tracks of from four to six
inches wide and altogether sixty-one feet long; the fourth, five
tracks from three-quarters of an inch to five and a-half inches
wide, and giving an aggregate length of eighteen feet; and
another area in the next field has ten tracks of four to six and
a-half inches wide, with a total length of fifty-six feet.

The following is a section of the beds, as they succeed one ·1

another in descending order in the vicinity, the wllole of them
being fine grained.

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

tions of closely soldered elemeutary layers........ 5 0
White sandstone as above..... 1 0
White sandstone with small ferruginous spots and indistinct

traces of Scolithmliaean. at the top; the joints in the
rock are .tained with peroxide of iron.................. ...... 2 0
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White t!and~one, even-1ledded, and splitting into rectangular
blocks, fit for building purposes••• ,. .••••. ••• ••• ••• •..• •.••.• ••• I G

White s~ndstone with very regular cleavage and bedding, fit
for building, and g181l8-making; there are ripple-mark
and reticulating fucoids on the top.......... 1 3

White sandstone with a smooth surface ()07

White sandstone with ripple-mark and tracks 0·5
White sandstone with ripple-mark 0·2
White sandstone with a smooth surface and tracks 0·2

o 1,,"
White sandstone j this bed is made up of beautifully regular

paraliellayers of two to four inches, closely soldered to­
getber, 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 f~r flagging ..

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

Light grey limestone in patches running into sandstone, and
displaying abundance of ScolithuB linean. .

White sandst<!ne .
White sandstone slightly calcareous, with a thin more sili­

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

White sand...tone marked on the top with 8rolithus .
White slightly calcareous sandstone with ripple-mark and

BcoJUhus .
White less calcareous sandstone with Scolitkus .
White calcareous sandstone; the calcareous matter increases in

patches, and the rock wears unequally .
White slightly calcareous sandstone with 8colithus, prevail-

ing in a few inches at the top ..
White slightly calcareOlls sandstone with a Bcolithus bed at

the top .
White slightly calcareous sandstone; Scolithus at the top.••
White sandstone with a 8colithuB bed at the top holding cal-

careous patches .
White sandstone with calcareous indications and a Srolith'lls

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

pebbles towards the middle; the top and bottom surfaces
of the bed are figured with large reticulating fucoids;
lome of the meshes of the net work are fourteen inches in
diameter, and the stems one and a-half to two inches wide;
the rorlDf of the meshes are sometimes rour, sometimes five

3 0

.( 0

0 4
5 4

411
1 I

1 6
0 6

2 0

!1 2

2 I
0 6

2 6

2 6
10 0
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Rnd 80metimes six aided; 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; geodet or nodules of reddish calc-Ipar occur in the
bed sparingly di8leminated !J 0

115 8·

The ripple-marks, which occur on surfaces so close in suc­
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 aurface 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 Henault's field
to the trach OQ St. Louis Rive.r, the Mandstone marked by
Scolithus can be followed along the shore forahout a mile, and
is very nearly flat. There is then an inter-val of aboat a mile
without any exposure, beyond which the Calciferous sandroc~

first ma,!ies its appearance. Thin interstratified bands, more
arenaceous than othen, are 8till characterised by Scolit.w, and
the more massive beds hold .a.oomJance of two species of
Maclurea, M. mtJtuUM of Hall, afld a new and Wlfignred
species. The etrata are ,nearly flat, and seen at intervals, coo­
tinue so for about six miles to the bridge over the Cpateauguay
River, in the first two of which the same two species of
Maclurea are met with in se~ftll 6Jlp0811JeS, whUe the litho­
logioal character of the rook v.aries little the whole way. An
exposure near the bridge di~plays PkurtJimnaf'iarotuloiths of
Hall. In good limestone beds three 1Uiles faI1her east, and in
the Caughnawaga quarries two miles beyonq, the chief
fossils are .4tIwPfJ- pltwMJ a~ ~ pectinella., !lP,d the
beds appear ·to belong (0 the Chuy {ormation; while
{our miles t'mther, at -the .Sauh 8t 'Louis, Rile species
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of Trenton fossils are met with. They are :--:Leptena ,eri­
cia, L. deltoitka, Orthi8 testudinaria, LinguJo. quadrata,
Murchi,cmia bicifI,Cta, GlyptocrifW.8 del:adactyluB, Ee1aino­
mennites anatiformu. Calymem ,enana, Iaotelw gigaa, be­
sides the genera Stromatoporo, OrtAoc61'aa and an unfigured
species of EftCl"ineurtul. Beyond this again, the Utica slate
appears below the St. Louis Rapids, and crossing the St. Law­
rence can be traced along the shore of the island of Montreal to
the city, displaying Triarthw Bel:1m and Groptolithw bicomi8
in many places.

Passing westward from the tmck-fled at Beauhamois village,
the Potsdam sandstone oan be traced along the margin of Lake
S1. 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 Henault's beds, while geographically their
positions are equivalent in relation to the Calciferous £landrock,
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 dil'ltance
of thretl mjles up the St. Lawrence, where it becomes inter­
stratified with caleareo.arenaceouslayers; but at St. Timothy,
three miles farther, sandstone beds holding &oUt'"" are still
met with, and RaplliBtoma 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 quarries
expose good limestone beds, resting horizontally on others of
an arenaceous character, and contaiBing RaphiMoma, (two
species,) MurehiBonia, Evomp/ttJIMB and Cylhere, all unfigur­
ed; and at the head of the Beauhamois Canal, near Lake St.
Francis, tJuee miles still further up, besides Rsphutoma there
is a PhacopI allied to Doumingii, and IBotems gi~.

This general line of secl..ion from Lake St. Francis to Sault
St. Louis and the genel8J: oonfiguration and Telations of the
tongue of I!I8.DdstoDe projectedacross Beauharnois and extending

. 10 Mont Calvaile, shew that it hal a flat anticlinal forDi. In
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agreement with this stmcture, another track-bed locality men­
tioned by Mr. Munay, is met with in the vicinity of the Pointe
du Grand Detroit, in Vaudreuil, and a bed of red sandstone
occurring not far from it, probably occl4'ies a lower stratigra­
phical position. This locality is about twelve miles from that
near the mouth of the Beauharnoil! Canal; both are on the wes­
tern side ofthe axis of the anticlinal. Another locality in whIch
the same track-beds are met with, is on one .of the Islands of
St. Genevieve, between two and three miles east of St. Anne,
at the upper end of the Island of Montreal. This spot is about
seven miles from the eXJ'osures at Beauharnois vilJage, and
with them is on the east side of the anticlinal axis. If a line be
followed obliquely across the anticlinal from 1he Canal track­
bed to that of St. Genevieve Island, and pursued to the White
Horse Rapid, between the Islands of Montreal and Jesus, a
little below Isle Bizard, coarse sandstones would .come from
beneath the Canal track-bed about a mile out in St. Louis
Lake. They are represented by the sandstones and conglome­
rates of Cascades Point and Cascades Island close by it, of
which they would lie in the strike. A thicknesl:l 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 Penot, which is all underlaid. by nearly flat
sandstone, and on reaching the track-bed of the St..Geoevieve
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 inegular calciferous bands. St. Anne
Point may be conElidered in the strike of the St. Genevieve
Island, and here we still find th~ sandstone marked by &olithus,
while in Isle Perrot opposite, thin bands of red sandstone oc­
cut, 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 I

which has been resorted to for building stones, we ryxeet with
a Murchisonia like gracilis, but flat in the whorls, a'Pleuroto­
maria like aubconica 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 the.ir geodes of calc-spar are
met in several places beyond. We then in a low escarpment
come upon a rock composed almost entirely of Atrypa plena, a
species characterising the Chazy limestone. The roek 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
nevieve, 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 Riviere des Prairies (a branch of the
Ottawa,) black limestone beds, lying in the form of a shallow
trough, and displaying fifteen species ofTrenton fossils and one
of Chazy, are'surmounted by black bituminous shales holding
Triarthu8 Beckii and Graptolithus bicornis of the Utica slate.

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

Stictopora aC'Uta.•••• •••••••.•••••• Trenton.
Leptena alternistriata.... •• • . • • •• . .. "

alternata. • • ••• • • . • • . . . • • ... "
Pleurotomaria umbilicata .••• ...••• BirdSeye.
Murchisonia perangulata. . •• • • . . . . . "
Modiolopsis obtusa.. • •.. .. • •• • .. .. "
Favosites alveolaris. •• •• • • • •.. • . • .. "
Phytopsis cellulosa...... • ••••• .••• "
Atrypa plena.. :••••• ••••••..•••••• Chazy.

In the ehief part of the district which came under my ohser­
vation, the dip of the strata is flO small that it is scarcely ap­
preciable; the most gentle' undulations completely disarrange
any attempt to ascertain the thickness of accumulated strata
~y' means of the slope, and it is only by geographical distribu­
lion and the evidences offossils, that the structure can be made
out. In a section measured on the Riviere du Nord, however,

B



the evidence of the dip and of the fossils came in.aid of one
another to prove the superposition in. the. lower part of the
series. On the Riviere du Nord, not far above Lachute Mills,
where the Potsdam santlstone makes its obtuse turn from the
valley of the St. Lawrence to that of the Ottawa, the dip ofthe
fossiliferous strata is !'lOuth, 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 j

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 beueQJb
it. South of the out-crop of the track-bed, about 880 yards across
afla~ horizontal surface, anotber eB«;larpment rises to the height
of aev~nly feet. The white sandstone perforated with ScolithtUl
is seen. at the base, inteJ'$tratifying calcareo-arenaceous bed.
{or about twenty-five feet up, and then calcarea-arenaceous beds,
bolding geodes of calc-spar, compose the remainder of the rise.
About 300 yards farther, after a very gentle slope, there is
another smaller step composed of the same description of cal­
careous .sandstones, and from this a level surface 'of about a
quarter of a mile broad, in which similar strata are seen once,
renches a small rise of five feet, composed of an arenaceous
limestone which is quarried for burning. In the quarry occun
OphU.eta 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 i" covered up by sandy drift for
8ev~ral miles, but if we go about fi.fe or. six miles to .the west­
ward, and, again starting from the gneiss, take a course at a right
angle to the strike, three anq. a-hill miles will Qring us to·It
two-feet bed of good limest9De, the. ~ut-e.rop of which, ,fram its
~aving been ,quarried £01, lime-~pmiog in several p~pe8, h~



been followed from Carillodto 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 overlles all the beds
of the previous section is not considered uncertain;· from the
paucity of exposures, bowevel'~between it and the gneiss and
the increased dip near tbe gneiss, it is not easy to state how
much. It may be at least 1:50 feet, for there are seen in some
of the exposed sections 011 the Ottawa, very nearly 100 feet of
nnder-lying calcareous claystone, which, all weathering more
or less yellow or brown, are in some parts bituminous and in
others arenaceous, often prese~ting in the latler case geodes of
calc-spar and heavy-spar, and none of these beds appeared in
the Riviere du Nord section~ Immediately beneath the two­
feet bed of limestone th~re is a singular and extensively spread
concretionary layer, in some large exposures of which, surfaces
of half an acre shew the concreuoDs, consisting of concentric
layent, cut in half and clOt1ely packed together, some. of them
being two or three feet in diameter. The ·limestone bed is
fossiliferous, and displays M~lurea sordida, Pleurotomaria
nodUlosa, Raphiatoma, two species·of Murchisonia, one ofthem
a varie~ of biciRttJ, an Atrypa allied to mans, Turbo, Ortlw­
ceras, Modiola, Cythe1'~ in abUlldance, the same as that ofGrande
Isle, and a new species of Panicfo:nidss ; and at a short distance
above the bed, there are about fifty feet of sandstone interstrati­
6ed with green shale, holding a vast collection of fucoids, of
which a bilobated species is most conspicuous. Some of the
BandBtone beds are poroug-, and moderately fine grained, and
yield good fire stones, while otbers are coa~e and in addition
to quartz pebbles, bold a multitude of phosphatic nodu,les
mingJed witb small fragments ofwhat appears to· be a Lingula.
At Grenville these beds have been most exposed by tbe cutting
oithe can'al ; ·they are foond to crbssthe 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 eoneessionj presents the base of the Chazy
limestone, composed, asin,the St. ,Anne section, almost entirely
of Atrypa plena. In this rock also-small phosphatic nodules
exist in·some.abundance•. a few of which hold· small fragments
ohbells.



Specimens of a conglomemte bed brought from tbe AUa­
mette Falls, higher on the Ottawa, on a previous explorati~nr

have also eince been found to hold phosphatic nodules irr
abundance, some of them two inches long by half an inch in
diameter. The conglomerate probably occupielfthe same strati­
graphical position a~ the Grenville beds, but at the Allumette­
Falls, it rests upon the gneiss. Qreat numbers of one large
species of Lingula, very like parallela of Phillips, and a few of
Pleurotomaria or Holopea, occur in the nodules j every one of
the lingulas is embedded in a coating of the phosphate of
lime, and in one instance, a fragment of a lingula was found
lying aeros! the length of the nodule. The pleurotomarias are
phosphatic casts of the interior of the shelle.

I may here mention also, that much higher in the Lower
Silurian series of slrata, in fact, just above the Hudson River
Group, but considerably removed from this locality, phosphatic
nodules occur in great abundance j·one of them was obtained
at Riviere Ouelle, on the south side .0£ the St. Lawrencer
seventy-five miles below Quebec, whence the conglomerate
limestones and sandstones, ira which the nodnles are imbedded,
are traceable to Point Levi, opposile the city;· the specimen S()

much respmbles a fragment of cylindrical bone in appearance
and chemical compos-ition, 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 cheluical
action might have been exerted to obliterate its original slmo­
tttre without destro,ying its fonn.

Mr. Hunt has given the analysis of the~ phosphatic nodules
in his Report, by which ihvill be perceived that they yield
from thirty-six to sixty~seven percent. of phospbat3 of limep

and that they all, on being heated, give out ammonia and an
animal odor like that of burnt born.

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 ilQn ore, gold, iron ochre,
stone and sand fit for gla8&-making, phosphate of lime, fire
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~ones, clay for common bricks and common pottery, with
building and paving material~, alldhydraulic limestone.

Magnetic IrOft Ore.-Thisorc of iron wa.s seen on the
thirteenth Jot of the fourth range of Grenville, the property of
Mr. Eaton. It appears on the wesl ~ide of the lot and about
five acres from the front, in a mass of gnei:;as, the stratification
()f which runs with the ore and dips W. N. W. <SGo. Afthe
base 'of the cliff in which it is seen, tHe seam of ore is four
inches thick, but rising about fifteen feet to the summit, it in­
creases to one foot, and it remained one foot as far as it could
be traced on the fiummit, which was about twenty yards. In
front of the cliff there mils 'a powerful dyke apparently of
greenstone, much of whieh is fine grained and black. The
course of the dyke appeared to be at right llRgles to the ore or
(leally 80, and therefore must he 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
.crystal1ine limestone prevails holding graphite, mica, serpen-
tine, ehondrodi1:e, aad a Boney-:yellow mineral resembling the
chondrodite in -color and the size of its grail1s, but more like
the serpentine in its degree of hardness.

GoM.-No further examination was last season made i.
the distribution of the auriferous drift on the south·east side
()f the mountain -range of the Eastern Townships, but the
Government having, granted a letter of license to Mr. Richard
(latey, giving him permission to eollect the metal over a strip
.of five miles ontke Ri~rs Cbaudiere and du Loup, at their
junction, with a breadth of 11 qU11l1er of a mile on each side,
and a number of meil baving been employed by him, streaming
for it during several months of the summer and autumn,an op­
{:ortunity was taken to visit the locality, with a view of obtain­
ing faets to form some .eetimate of the quantity the deposit
might produce.

The working had been cowed to a spot in the bed of the Ri­
'Viere du Loup, about ten seres from its j1.1DCtion with the Chan­
~liere. The stream is here about forty or fifty yards wide, and, like
;the reet of the eeuntry for aeonsiderable breadth in this part,
mt is underlaid by clay slates, interstratified with occasional
be.d.I of more ill less calcareou.s saods1one, varying.in thick-



ness (rom a few inches to a fooL The slates at th~ 8pOt

cleave in the direction of the bedding, and the dip is ~bout

S. S. E. with a slope of sixty to seventy degrees. The ravine
in which the river runs is in general narrow and deep, with
some few open spacel!l, and the immediate ,banks often COllSti­

tute precipices of 100 to 150 feet. At the spot chosen for
w6rking, the higher bank! recede a little as they turD towards
those oC the Chaudil~te, 'Bnd B flat extends between them and
the edge of the stream. The chief part of the work had been
limited to a space .in the bed of the stream, extending from the
left bank to a distance of about twenty yards towards the mid­
dle, with a length of about a hundred and twenty yards along
it. Here the slates crossed the channel obliquely, and the
river-drift w~ accumulated upon the uneven surface formed
by them, to various degrees Df depth. 10 some parts the rock
was bare, and in others covered to the depth of a few inche~

and in no part did the deposit exceed three feet, the average
being about two feet. The wbole of this lOOliJe material waB

removed, particular care being taken to l!lCrape it from all cre­
vices and deep holes; but oftbe rock itself, in the cleavage
joints of which scales of the metal sometimes descend two
or three feet, little more than one fifth had been taken from
its place, and none of it during my presence, an intention
being entertained, 8:S I understood, to work the top of the slate
when a convenient quantity of it had been .cleared. The de­
tritus consisted largely· of coarse material, witll which sand
and clay were mixed in various proportions in different parts.
Many vast boulders lay on the rook, 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 occUl7ing lImong the drift, when they
were seven to eight pounds in weight, the finer material
being shaken from them, were thrown aside; but all of B

smaHer 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
aembling those on which the gravel re8te~; many, both ragged
and rounded, consisted of white quartz, such.as composes­
veins that are met with in .the clay slatest and in the mote



talc~e slates of the mountain range to the north; not a fe'\\'
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 Riviere 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 V audreu~l 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
poundl', and iron pyrites of four pounds; and of these' in li1malJ­
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 aIter 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 Corllish 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 a groove
in which could. 8e let down a number of successive &tops, 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, a man with a
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shovel supplied the upper end with the gravel and other ma­
terials, which were brought from the excavations andlaid down
on the platform near him by two others. The water acting on
the gravel, which was slightly adjusted with the shovel to
loosen it and give 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 ralie, by this means also keeping an even in­
clined surface on the accumulating material in the box, and
thereby preventing unequal action of the water. The box
being filled by this procedure, some nine or ten feet of the
lower part of the contents called the 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 npper 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; the~e 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 to be the subject of a different
operation. This was washing it on what is called a copper
bottom. The copper bott~m consists of a small two-eared or
handled tub about fifteen in9hes 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 gt:> 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 dowil 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 bottotD, and
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whatever is lig.htcst 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 neccs8ary to empty the sieve. The reduced ma­
terial taken from the sieve, among which the gola is now very
perceptihle, is subsequently placed on a shovel and 'Vanned
or separated by means of a little waler, 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 !he vat orkeeve, over which the instrument is used, and
a quantity of fine gold escapes,. with it, which would have to
be subsequently separated by wme 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 stat8 the exact time devoted to 8tream­
ing. The full period of work was five months; but a considerable
dedl1ction must be made for accidents. .The whole gang was
for 80me time employed in 'constructing a dam, which, when it
was nearly complete, was carried away by a freshet, and maDJ
difficulties were experienced when the river was lowest,
(which should have been the best period for working,) through
the want of a proper supply ofwatbat 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 to 148H penny­
weights, the price ofwhich, stated to me subsequently by dealers
in London, to whom a sample was submitted, was £8 lOs. 6d.
sterling per ounce, or aqout four shillings and fourpencecur­
renoy per penny-weight. This would give a total value of
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£81 Ss.; the wages paid were £15, leaving a margin for profit
.of £16 3s., by which it would appear that the deposit was
yielding about double wages.

Resulting from the season's work on tbe Riviere 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 trialg, was ascertained
to be 1'77 grains per pound avoirdupois; this would give
16Sl1f 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 so,rne small grains both oC
platinum and iridosmine, the value of the former being bf;low,
and of the latter double that of.gold ; almost all of this fine gold
was at first of so white a color that it wal'l 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 ye.llow, and that the discolora­
Jion was occasioned hy a thin coating of mercurial amalgam.
As the spots were perceived on some of the larger pieces im­
mediately on their being first obtained by vanning on the
shovel, it is supposed they must have been spotted with the
mercury while gtillundisturbed in the drift; and as no mer.eury
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 various sizes, from partridge to swan shot, has been
nearly as abundant as the gold. Not a vanning Was made -,
of the concentrated material without obtaining some of it; its
presence is no doubt due to the operations of those who have
followed the chase, and to judge from the quantity of the shot
the place mUl'lt have been one of favorite resort. Whether the
hunters may at any time have brought quicksilver with tbem
and spilt it, is a question that cannot be determined.

It ia impossible to say, without mom widely distriboted ef·
fective trials, whether this place is better or worst1 tb:m ()then



in regard to the quantity of gold. Several prospectors, as they
are called, both. Canadian and America;n, 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 mdest descrip­
tion, and were scarcely continued long enough and with suffi­
cient regularity in anyone place, to give fair results; but it ap­
pears evident that what is known of the deposit is sufficient to
authorise the opinion that it will not in general remunerate
unskilled labor, and that agriculturalists and others, engaged in
the ordinary occupations"of the country, would only 10lle their
lime by turning gold hunters.

Some regular work has been tried on the Toufl'e des Pins,
in the Seiglliory of VauHre~ilBeauce, but I am not aware of
.he quantity of gold obtained or the cost paid. I have, how­
ever, seen many pieces of the metal from the locality, and it •
appears to me there are a greater number of large pieces pro­
cured there than on the Riviere du Loup; the largest I have
seen from the Touffe des Pins wants two penny-weights of
four ounces. The largest piece obtained on the Riviere du Loup
weighed under two ounces.

Iron Ochre.-S"mall patches of reddish-yellow iron ochre
were met with on the thirty-fifth or thirty-sixth lot of the first
concession of Hemmillgford, by the margin or' 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 locality is
close npon 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 cotor the walls oftheir houses.

SaMstone fitJor Gla88-making.-From the proximity of the
excellent sandstone fitted for glass-making, which is obtained
from the bank of the Viviri above the Pointe ~u Grand Detroit,
and has been practically applied at the glass manufactory in
Vaudreuil, the same material may be looked for in a great
many parts o~ the tongue of sandstone which crosses Beau­
Jlarnois and mns beyond Mont Calvaire; indeed there would
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be no deficip.ncy of moderately good material in almost any
position in which the upper part of the deposit is expo!'ed ; but
the best and whitest that has been seen is not far"from the
eastern side of the tongue in question, on the one hundred and
thirty-8eventh lot ill the second range of Williamstown, in the
Seigniory of Beauharnois. The rock is situated aoout" 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 oftbe
weather is rather more translucent, and therefore not so dead
a white; the quantity of iron present is probably very smaJl, but
the stone has not yet been analyzed. 'the field was some years
ago purchased by Mr. J. Dagg, of Montreal, for the purpose of
establishing a glass factory on it, but the design, not however
through any defect in the stone, never came into operation.
The same rock on the Riviere du Nord would yield beds suit·
able for glass. . .

Phosphate of Lime.-The value of this substance as a
mineral manure has been alluded to in several previous Re­
ports, and the existence of imbedded crystals in the limestones
of the Metamorphic series in several localities has heretofore
been pointed out. During the past season it was interesting
to a8certain its presence in nodules in rocks of the Lower
Silurian age, in a condition indicating its probable connexion
witb the life of that period; and although the quantity, in
which these nodules has been found to enrich the rocks, is not
yet known to give them much economic value, yet the fact of
their presence in any stratigraphical position is worthy of
notice, as it is quite possible that an attention awalrened to the
subject, may lead to the discovery of them in dnalogous 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 eoncestlion 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



lot of the firgt concession of West Hawkesbury, where they are •
rather larger, but still in sparing quantity. As the nodules,
however, when separated from the rock, hold, accordin3 to the
analysis of Mr. Hp.nt, a large amount of the phosphate, they
would probably render the limestone beds, in which they occur,
of more than ordinary value, to be burnt for agricultural appli­
cation when lime i8 required, 'a8 the phosphate can scarcely
fail to be of additional service.

Small black phosphatic nodules exist also in thin sandstone
beds intel'8tratifying green slates at Grenville. These beds
have been cut through in excavating the canal near tl::e village
lit 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 s~ales 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
easilyexoovated, 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 8erve to loosen the clay, and the phosphate to fertilize
it; but some experiments would be required to ascertain cost.
Brown nodules of the same description, but larger in size,
occur in a conglomerate supposed to be of the same age as
the Grenville beds at the Allumette Falls on the Ottawa; but
their character not having been ascertained until lately, aud
the extent to which they are disseminated in the rock not hav­
ing been 'noterl on the spot, I am not certain what importance
to attach to the locality. In the specimens of the rock which
are in the collection of ihe Survey, the nodules are abundantly
disseminated.

Black phosphatic nodules are abundantly disseminated in
8cattered patches in a conglomer~te limestone bed associated
with other limestones, occurring at the point ,outside of the
·Riviere Onelle, in Kamouraska County. The geological place
of the rock must be near the top of the Hudson River group,
or the bas~ of what in the nomenclature of New Yor~{ is termed
the Oneida or Shawangunk conglomerate; but the want of
{<msils in the section render it difficult to know the exact place
which the rocks associated with the bed, occupy in the series,



no undisturbed locality to shew the complete sequence or the
members of these two gronps having yet been met with in
Eastern Canada. The limestones, holding more or less of these:
nodules, are about eight feet thick, but in onJy one bed do they
occur in abundance, and this is of an irregular thicko8ll!",
swelling in the strike sometimes to on~ foot, and sometimeg
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 Riviere OaelIe,
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 an61 black
shales witbfine scaleso! mica.................................... la.

Hard dark grey sandstones and shalell, with two hard dark
grey beds which weather brownish, and are strongly cal- •
careous 5.

Dark grey brownish weathering limestone of an arenaceous
character 2.

Dark grey brownish weathering limestone, Rnd dark grey
sandstone layers with dark grey and black aren8ceo"mi-
oaoeaus sbale......................................................... 4.

Dark grey sandstone wi.th dark grey arenaceo-micaceous
, shale :................. 10.

Dark grey fine grained thick-bedded sandstone very slightly
ca!llareous ; the band swells occasionally to greater di­
mensjpns in the strike, and diminishes occasionally to one
foot..................................................................... 6.

Dark grey tbin sll,ndstones and shalos, a greater proportion of
shales than in the previous beds.......... 'rI.,

Grey fine grained calcareous sandstone in beds varying from
four inches to one foot, separated by dark grey and some­
times black shales and occasio~ally by green shalell.. .... 94.

Slriped ,light and dark grey micaceous shales ofan arenaceous
character ' 6.

-186.

Striped grey and red arenaceo-micaceous shales with beds •
of grey limestone........... 4.

Red shale with grey limestone and dark grey sandstone lay-
ers 6:

Grey limestone beds, patohellin 'wlJiehat8 of a conglomerate

.~
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character, with small black phosphatic nodules, sparingly
dil!'seminaled in them; the beds are of one inch to one
foot, and they are I!'eparated in the upper part by red shale,
in the lower by green and black shale .

Green and grey shale with thin bands of limestone .
Grey conglomerate limestone, with a few small black phos­

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

Grey and reddish-grey shale, with a bar.d of grey limestone .
Grey arenaceous limestone with bauds of red and green shale
Grey arenaceous limestone beds separated by red shale......
Grey arenaceous limestone with small thinly disseminated

Llack phosphatic nodules .
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 with a

band of red shale at tile bottom .
Green and .red shale with a few bands of limestone ..
Red shale with patches of conglomerate limestone, sometimes

swelling out to a foot and sometimes diminishing to two
or three inches; the pebbles of the conglomerate are
chiefly limestone with a very few of reu jasper, and they
are mingled with a great multitude of black I'I:08phatic no­
dules, or pebbles; some of them are q rouud as shot and
80me quite flat, while others Ine of irregular shapes .

3.

6.
2-

2.
4.
6.
7.

2.

7.

9.
5.

7.
16.

2.
- 85.

Red shale ~....................... 6-
Green shale..... 12-
Red shale..................... 4.
Green shale ~................ 10.
Red shale 14.
Green shale . . 4~

Red shale 1.
Green shale :...... 28.
Red sbale... 10.
Rell and green shale................................................... 18.
Red shale 10.
Green shale "......................... 2.
Red shale with green stripes................................. 46.
Red shale with irregular bands of yellow weathering grey

landatone, occasionally of a c:alcar.eo:1s character............ 12.
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Red shale with a bed of yellow weathering sandstone at the
bottom 46.

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

-295.
4.

Greenish sandstone weather ing reddish-drab j it is slight Iy
. micaceous with small black graind and occasionally small

flat blac-,k pebbles of shale j the rock is in general slightly
calcareous, and therp, are great aml'small subspherohlal
shape!\ or portions which are very calcareous j in conse­
quence of the presence of these calcareous spots, when
several small ones are near together, the rock wears into a
frelted and pitted sUlface like the pillar sandstones of
Tourelle, (see Report for 1843-4.) The rock is thick
bedded and the bells are separated by thin bands of green
shale j portionR.of some of the beds are coarse, and have
white quartz pebbles as large as peas, and at th~ base
they become a fine conglomerate................................ 32­

Red allll green shale wilh three bands of sandstone occup}'ing
one third of tho amonnt......... 4.

Red and grelln shale with three bands of sandstone..... 4.
Red ami green shale with a ten inch band of sandstone at the

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

lock j to the eastward it swells to ten feet.. 4.
Green shale....................... . 4.
Green shale and sandstone.. 4.
Green lland5tone 2-
Green and red shale...................................................... 5.
Green sandstone........... 4.
Green shale :.. 2-
Green sandstone ;.................................................. 2-
Green sltale with bands of sandstone................................. 2-
Green sandstone.......... 7.
Green sandstones with one or two parting!! of green shale...... 7.
Green sandstone with partings of green shale.................. 43.

-'130.
5

Red shale with a few bands ofllandstone increasing towards the
bottom.................................... 144.

Red shale and.sandstone................................................ 24.
-168.

6.

Greensandstone............................................................ 15.
Concealed 'S.
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Greenish sandstone... 3.
Red shale 1.
Concealed 6.
Greenish sandstone 1.
Concealed n •••• n :................................ 26.
Greenish.andstone...................................................... 8.
Green sandstone and green shal-e....................................... 11.
Greenish sandstone, calcareous in spots and composed of fine

conglomerate at the bottom........ 65.
Greep-ish sandstone with bands of red shale......... 2.
Red shale with thin bands of sandstone............................ 2.
Greettsandstone sometimes very ehIoritie and dark colored; it

holds _Ies of plumbago.......................................... 2-
Red shale with thin bands of sandstone.......... 15.
Concealed but supposed to be chiefiy red shale 19.
Greenish sandstone with red shale......................... 2.
Concealed 20.
Greenish sandstone . • 13.
Red shale with bands of green shale and. a few bands of.sand-

IIlone £8.
Dark iron-grey .andstone........ 3.
Concealed 2.
Greenish sandstone ~ 6.
Red and green shale...................................................... 34.
Greenish fine conglomerate with ·white quartz pebbles as

large as peas a.nd beans ,....... 14.
Greenish fine conglomerate :....... 11.
Greenish sandstone and fine conglomerate........ 22.
Red and green .haie and sandstone.............. 13.

-392!

1256.

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

v
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the neighborhood, from the lower part of the deposit, which
is of a brownish or yellowish-grey color, and of good quality
for the purpose. Sand to mix with the clay is obtained a short
distance back from the edge of the bank, from a deposit which
overlies the clay to the depth of one or two feet. In the interior
ofthe 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 j

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 procv.red behind the
vilJ.age j the articles made are tureens, jugs, butter and cream
jars, ging,er beer bottles, and such like.

Build'ing Stone.-Good stone for building occurs in abun­
dance in the county of Beauharnois. There is little scarcity
<of it wherever the Potsdam sandstone prevails, particularly the
upper part of it j 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
Tather 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 aepect of a building. Though
hard, the stone is capable of being smoothly dressed with a
.chisel, more difficulty being experienced in cutting across than



with the beds, and when dressed it pre!lerves well im sharp
edges for a long time. It is capable of resisting c?psiderable
heat, so much so, that in some parts of the formation on the
south side of the Province line, it is used for furnace hearths;
and a benefit arising from this is, that though a building con­
structed of it may be burnt, the walls will still be serviceable.
It is undoubtedly more expenf'\ive both to 'quarry and to dress,
than the limestone which is so much used in this part of Canada,
but it is a much more lasting and indestructible material.
Wherever the stone has been mentioned as applicable for the
making of glass, it yields the best boilding 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 S1. Louis River is built of the material procured
tbere ; 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 conoes-­
sion of Hemmingford.

I am not aware that any of the stone was u!:1ed for the facing
of the locks on the Beauharnois canal, for the supply of which,
however, the exposures at the mouth of it would have been very
well situated. The expense of working the stone was probably
considered too great, and limestone from St. Genevieve, Caugh­
nawaga, and Grande Isle was preferred. The Caughnawaga
stone is grey, and with the S1. Genevieve, 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 ~ good face from the chisel, have been obtained from both
localities, as wen as from beds equ ivalent 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 qualTies yield a



black limeetone which appeare to me of too brittle a quality
for building purposes j 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 l!ltratigraphical
place has been traced from Carillon to Grenville. It is two to
three feet thick and givee a good building stone j dressed
8pecimens of it are seen in the corners of Mr. Cushing's store
at Chatham.

Fire Stonu.-Some of the beds of the sandstone whioh
overlies the two-feet limestone bed of Chatham are of a loose
and porous textnre, and are much resorted to by the country
people for backs to their chimney fire places. The stone ~8

ea.pable of resisting considerable heat, and it hu been ul!ed
with success and economy in the furnaces .of the pyroligneous
acid manufactory near Mr. Cushing's establishment in Chatham.
The action of the fire turns the stone red, indicating the presence
of iron, and as peroxide of iron is a flux for silica, it may
be that the quantity 'Of it is such as to render the stone unnt for
foundry hearths. _

Quick Lime.-All those purer limestone beds, which have
been mentioned as yielding good building stone, yield al80 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 frflID the quarry, 00 the south side of the St. Lawrence~
The transport of it is effected on the smooth roads of winter.,
when the river offer! a facility instead of an impediment ae
part of the road. Though the lime from the grey limestone of
Caughnawaga and St. Genevieve is not quite so white, nor
takes so much sand, it gives a rather stronger mortar than that
of Pointe Claire. The lime from the stone of Chatham is yet a
little darker, but gives a still stronger mortar, and being the
only bed of good limestone on both sides of the Ottawa in
a considerable area, it is much resorted to {or lime.

Hydraulic Lime.-A bed of limestone was poimed out to
me by Mr. Cushing, of Chatham, which he assured me had beea
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tried in the locks of the Cornwall Canal for the purpose of hy­
draulic lime, and proved successful. The bed is eighteen incheS,
thick, and occurs below the saw mill, close by the margin of
the Ottawa, by the waters of which it is very often covered,
and its stratigraphical position must be about 100 feet beneath
the two-feet limestone bed. When burnt, the stone by ex­
posure to the atmosphere slowly air-slacks, and when com­
pletely slacked and mixed with sand it may make a strong
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 Stanu.-The Potsdam sandatone is known to yield
beautiful flagging at Malone, in the State of New York, and
sJ,nee the establishment of railroads, conveniently situated for
the transport of it to a distance, a considerable tmffic 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 m~y be
looked for. The only beds thin enough for Bagging 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 t.hem varying from two to four
inches are fit for Bagging. 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, les8 even and
breaking into less regular shapes!

I1HltUtrW E~4i"itioo.-A cons,idelabJ,e portion of my time
t!4vmg been devoted to an endeavour to bring together lJucb ..
e<,Ilection of the mineral produetions of Canada, as would
_irly reprel16nt that branch of the :resources of the Province at
&be Exhibition of the Indu.try of all Nations in Londou, 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 I
should take this opportunity of stating to your E:xceUency how
far this endeavour has been successful, and of shewing the ex­
tent to which the collection sent from the Colony may, in our
present knowledge of these resources, be considered a full or
deficient one, as well as how it compared with similar collec­
tions from other countries.

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

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

to fit them for use.
S-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 d~

corative construction.
10-Miscellaneous materials..
.Thus classified the specimens were plaeed in regular

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

CATALOGUE.

Metals and their Ores.

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

MAGNETIC IRON Ou.-A large block from South Sherbrooke.-Dr. J. Wil­
_, Perth.

SPECULAR IRON ORE.-Specimens from Wallace Mine Location, Lake Hu­
ron.-Geological SUTfJey.

SPECULAR IRON Ou.-A large block from McNab.-A. Dick_, Packenham.
BOG IRON Ou.-A large block from Vaudreuil Seigniory.-R. LancaBter,

Vaudreuil.
A large block from Riviere du Chene.-J. Proal:r, St. Eustacke.
A large block from Portneuf Seigniory.-F. Marcotte, Portneuf.
Large blocks from St. Vallier Seigniory,-Oapt. Morin, St. Vallier.
Small specimens from Stanbridge.-J..w: &- H. Desrivieres, Stanbridge.
Small specimens from Camden, Eardley, Simpson, Ireland, Lauzon

Seiguiory.-Geological SUTfJey.
Small specimens from St. MamieI' Forges.~Hon. J. Ferrier, Montreal.

WROUGHT 1R0N.-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 bON.-Pigs cast from the ore of Belmont and Marmora.-Marmora
Iron Oompany, Marmora.

TITANII'EROUS bON.-Large blocks and small !lpecimens from St. Armand,
Sutton, Brome, Vaudrenil Beauce.-Geological Survey.

!LJlENITJ:, sometimes intermixed with RUTILJI:.-Large blocks from St.
Urbain, Bay St. Paul.-Geological SUTfJey.

ZINC Ou (BLENDE.)-Specimens from Prince's Location, Pointe des Mines
Lake Superior.-Geological SuTfJey.

LE"'D ORE (GALENA.)-Speoimens from Prince's Location, Thander Cape,
Pointe-des Mines Lake Superior, Bedford, Fitzroy, Indian Cove Gas­
p6.-Geological Survey.

CoPPER ORE (PYRITJ:s.)-Specimens from Pointe des Mines anti Mamainae
Lake Superior, Root Riyer, Echo Lake, Bruce Mines, Wallace Mines, '
Lake Huron, Bastard.-Geological Su"!'ey.



(VAU&6ATED.)-Specimenl from Point Porphyry Lake Superior, Bnaoa
Miuel Lake Huron, Inverness.-Geological Suf"Oe1.

(VI'IREOus.)-Specimens from Prince's Location, and Harrison's Loca­
tion Lake Superior j Bruce Mines Lake Huron.-Geological Survey.

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

(ARGJ:NTII'I:JlOUS Pnrn:s.}-Upton j (AWlG-AJUJEHTII'u.ouI)-A.seott.­
Geological SuMJey.

CoPPu ORE (YELLow.)-Large blocks from Bruce Mines.-Montreal Mi­
ning Company, Montreal.

COPPER (SMELTED.)-Tough cake from Bruce Mines, resulting from the
pyritous ore.-Montreal Mining Company, Montreal.

CopPu (NATIvE.}-Specimens from St. Ignace Island Lake Superior.­
Montreal Mining Company.

NICKEL Ou (SULPHURJ:T.}-Specimenl frolll Wallace Mine Lake Huron.­
Geological SU'M'ey.

SILVU (NATIVJ:.)-Specimen of 3! per cent. are from Prince's Location,
Lake Superior.-J. F. Badgley, Montreal.

(SMELTED.)-Specimens resulting from the ore of PrinQe'l Location
Lake Superior.-J. F. Batlgley, Montreal.

(NATIVJ:.}-Specimfilll8 from Prince's Location and Harrison's Looa­
tion, Lake Superlor.-Geological Survey.

GOLD (NATIVlC.)-Specimens from wil8hingl gn the Toufi'e des Pins,
Vaudreuil Reauce.-Chautlure MiAing Company, Quebec.

(NA.T1vE)-SpecimeDs from Lake Etchemin, Rivers Chaudiere, du Loup,
Famine, Poser's Stream, Bras, Guillaume, des Plantes, Metgermet,
St. Francia, &c., &o.-Geological S'IW'I7ey.

URAN OCHRE.-Specimeoa shewin~ traces from Madoc.-GeologicGl Survey.
CHROMIC IRON.-Large masses from Bolton and Ham.-Geological Survey.
COBALT BLooM.-SpecimeDs shewing traces from PriIlc:e's Location Lake

Superior.-Geological Survey.
W.\D OA EAlLTHY MANGANEsE.-Smallspecime~ from Bolton, Stanatead,

and Tring TCl'moships, and the Seigniorie. ef Aubert Gallion, St.
Mary' and St. AnJle.-Geologic;o.l SuM1eY,

'MAGNETIC IRON PYRITJC8.-Speoiraens ~om Lauoaye and D'Autraye.­
Geological Survey.

)foLYBDJ:NITlC.-SpecimeDs from TerlllQe. Co.Te~ wb Superiot.-GeoIogical
S~r·

Dor,o~ITJ:.-A.la.tgeblock from Dalhouaie.-Dr. J. W"u.., l'ertb,.
Specimens from Litchfield, Dunham, Leeds,.~ S~ltlJ''''''GtPlogictJl

Bvrwe,y~
H.\QMUlTL-l-arge JDCtS8e,I fro~ Bolton, anel. ~rp muaea stained with

oxide of chromium fl'Qgl Bolt9A aDod SDttOD.-Geolo,rictU StffWf.



Mineral Paiata.

lION OCHRJ:.-Specimens from Seigniory of St. Anne Montmorency.-E.
Caron, St• .Anne, MOfltmorency.

Specimens from St. Rose.-L. M. Cyr, St. E'UI1tache.
Specimens from Pointe dll Lao, County St. Maurice.-D. G. Labarre,

Three Riven.
Specimens from Petite lliTiere Romaine Ibberville.-G. J>uberger,

Murray Bay.
Specimens from Magdalene Islands and Gaspe.-R. W. Kelly, GaIlpB.
Specimen from Dllrbam.-J. HaU, Me1lxmrne.
Specimens from Beauharnois, Stanstead, Durham.-Geological Survey.

BAIlyus.-Speoimllna from Baryta bland Lake Superior, Bedford~ MacNab,
Seigniory of Vaudreuil Beauce.-Geological SUr:'!'ey.

SoAPSTONE, TALcos~ Su,u.-Specimens from Stanstead, Leeds, PottQn.­
Geological Survey.

PHOS'HATil OJ' laoll.-Specimena from Vaudrlluil.-R. LD.f&ClUter, Vau­
dreuil.

MaterialB applicable to the .Art••

LIIHOGRAPRIC SToNE.-Blocks frcml Marmora, prepared, with drawing.
and iUuatrations.-Geological Survey.

MQterials applicable to Jt(WeUery.

AOATll:s.-Cnt and polished specimens from Micbipicoten, and Simpson'.
Islands and North shore of Lake Superior.-Geological Survey.

J48PJ:R.-Pebbles cut and polished, and a boulder of Jasper Conglomerate
Lake Superior.-Geological SurfJey.

RrBBONNJ:D CHuT.-Specimens from Thunder Bay,. Lake Superior.-Geo­
logical Su",ey.

PUIITIlRITE, PIlRTHITIl, LABIlADoRITI:.-From Buthurst, Burgess, Drum­
mond.-Dr. J. WilBon, Perth.

MaterialB for GlaBB-moking.

WHITE QUARTZOSE S4KDsTONu.-Large slabs from the Ottawa Glasa
Works, Vaudreuil.-Boden afld Lebert, Vaudreuil.

WHITJ: QUARTZOSll: SAlfDSTOIIE.-Small specimens from Ship Channel Lake
Huron, Ham, Nepean, Isle Perrot, Riviere du Chene, Stukely.-Geo­
logical SUf'fJey.

PI'I'CaSTOIfJI:.-Small specimen from Michipiooten I.land Lake $uperior.­
G~SUf'fJq.

Refractrwy Materiab.

~...-~rg. thick .labs fl'OQl}IQlwa,~ .m.llspecimel1'.fr~~,...
moar, SuttOD, BrOIDe, PottOD and Bnl~on.-G~ S"""eJ.

PrPISTOIa.-Small specimelll from Calumet Fal~.-Qoolo~s.crrJe1l.
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PLUIIIBAGO.-Large and small specimens from Grenville.-~gical Sur·
tJeY.

Largll specimens from Grenville.-Hon. R. U. Haf"llJOOd" VatUlreuil.
WHITil SANDSTONE.-Specimens dressed and undressed from St. Maurice.-

Hon. J. Ferrier, Montreal. .
ASBESTl1s.-Large specimens from Dalhousie.-Geological Sureey.

Mineral Manuru.

PHOSPHATE OF LIIIIE.-Large crystals in orystalline limestone from Bur-
gess.-Dr. 1. Wilson, Perth. '

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

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

A specimen from Belleville.-A. Yeomans, Bellecille.
Specimens from Gasp6.- R. w: Kelly, Gaspt.
Specimens from Vaudreuil.-P. '1~ Delude~8, VautJreuil.

Grinding and Polishing Material,.

WHETBTONES.-Sundry specimens from Madoc, Potton, Stanstead, Hatley,
and Tingwick.-Geological Sureey.

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

TJUPOLt EAIl.TH.-A specimen from Montmorency.-Geological Sureey.

Materials applicable to Common and Decorative Construction.

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

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

RED GRANITE.-Specimens from Bathurst.-Dr. J. Wilson, Perth.
WHITE GRANITE.-A cut specimen from Stanstead.:'--J. Munroe, Stan­

stead..
A large cubical split block from Stanstead.-Geological Sureey.

LIIIIESTONE.-A cubic dressed block from Quebec.-N. Aubin, Quebec.
A dressed slab from Bytown.-J. Scott, BytOUJ1l,.
Specimens from Thunder Cape, Battle Island Lake Superior; Rama,

Madoc, Portage du Fort, MacNab, Wentworth, Reuville, Phillips­
burgh, Montreal &c.-Geological Sureey.

HYDRAULIC LIMESTONE.-Specimens from Brantford, Kingston, Nepean.­
Geological SU'l"Vey.

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

Large cut and polished slabs from Orford.-Geological Sureey.
MARBLE.-..Large cut and polished slabs from Dudswell, St. Armand, Pack­

enham, Phillipsburgh, St. Dominique, Grenville, Portage du Forl.­
Geological Sureey.
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BaICKS, WHlTJ; AND RED.-Specimens from Camden.-Geological SUrrJey.

Miscellaneaus Materials.

MINERA.L CAOUTCHOUC.-A large specimen from Enniskillen.-Geological
S'UfTJey.

PEAT.-Specimens from St. Dominique.-Dr. Boutillier, St. Hyacinthe.

NOTE.-A map shewing the distribution of the Geological formations, of Canada,
in 80 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 sufficient, 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. Dufr€moy,
Juror for France, Member of the Institute of France, and In­
spector General of Mines in that country, who was appointed
to draw it up.

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

The main object of the Exhibition being to display the con­
dition of the Industrial Arts throughout the world, the exami­
nations that were made with a view to honorary rewards,
brought into comparison rather the skill and invention shewn
in converting the rude materials of nature to use, than the rude
materials themselves ; and although the Jury had before them a
multitude of the objects ofnatural 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 ofthe exhibiter, or afforded especial
information and instruction in the science to which they belong­
ed. In consequence of this decision, isolated mineral or geolo­
gical specimens, unless they were connected with some di&o
tinct operation, were excluded from competition.



But little industry being yet devoted in Canada to the appli­
cation of mineral products, few rewards could be bestowed
under the operation of thili 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 medal!"! 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, 8,Qd the bog
iron are 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. :mustache, E.
Caron, of St. Anne, Montmorency, G. Dubergel', of Murray
Bay, and R. W. Kelly, of Gaspe, for their iron ochres; and of
Messrs. Boden and Lebert, of Vaudreuil, for the white sand­
stones they exhibited, Which were u~d by them. in the Jnllnu­
facture of glass.

The whole CQllection as illustrative of the geological stl'Uc­
ture and mineral products of a huge area, and as affording in­
formation of new sources of supply to tbose tlngaged in the ap­
plication of liuch productions to the purpo~s of Ufe, woul<l
probably have received a higher award than it obtained; but
my own name being that mo~t connected with it ~ a whole,
while ~t the same time I had, without .olicitation, b.een honor­
ed with aq appointment as a jurol in the class to whieh tbp.
coUeQtiQn belonged, my colleagues weN p~~lwtedfNm be,.tow-
. 't hinl .", ft.Jp f <Ii' . tUan .ft I • •mg QII- l' 6~" ro~~ Q.8tmctJ<m ., ", ~ 8Jffi('~~ ~~ m
dJe report.

U appelU4I tQ W-Cl th~t ~ m~eral qqllec4~nt mad~ ~ fav~

.ble an impret\.6ioD on the public aJ large a" \lPO~ ~Q~J~, ~

most of the metrnPQlitaq q~Uy jOUlQ~~ noU~ ~l w~lb. "PP"O'"
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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 e)'e they were displayed, could not have been attained
by any other mean.s than the Industrial Exhibition.

The vast supplies of iron wilh which the collection gave
evidence that the Colony is enriched, appeared to arrest the
attention of all. The British miner accustomed to follow into
the bowels of the earth, beds of ore of six inches to one foot,
containing between thirty and forty per cent. of this import­
ant metal, naturally regarded with surprise huge blocks of it
from beds of 100 and 200 feet in thickness, and yielding sixty
to seventy per cent.; the British smelter did not fail to admire
the masses of ore, but directing his inquiries to the fuel re-,
quired to extract the metal, and being informed that no mineral
coal existed in the vicinity of the ore, he did not appear to ap­
prehend that any competition would arise to interfere with the
liupply 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
questionable; 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
~d with CharcOlU and generally treated in the same manner,

/
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there ought to be no essential difference in the quality of the
iron. Experiment, however, does not prove this to be the case,
and there may be some delicate difference (possibly the pre­
sence of rare metals in small quantities,) which may yet have
escaped the investigations of science to account for the results.
The ores selected for comparative trial may have been the
produce of geological formations different from those of
Sweden, but it is not likely that this can give the essential
cause of difference, as even in Sweden the ores of different
mines in the same geological formation, all yielding good steel
iron, give differences of quality which are so uniform as to
produce a regular and constant difference in price. The geolo­
gical formations yielding the magnetic oxides of Canada and
those of the United States, where they prevail in equal abun­
dance, are identical, and it is probable they are both of the same
formation as that of the Swedish mines. The practical expe­
riments on Canadian ores are still so few that nothing can yet
be proved from them. But in the Uniled States the American
l:lmelter has been able to compete with the Swedish, only on
this side ofthe Atlantic, and that with the assistance of a coe­
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 mint'ral coal. Some spe­
cimens of iron exhibited from the United States were of admif..
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 presentappli­
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 are from which it is derived being
the hydrated peroxide, is usually accompanied by a small
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amount of phosphorus in the form of phosphate of iron; it is
difficult to remove this impurity which in too large a quantity
renders the metal cold-short. In cast iron, however, its pre­
sence in small quantities cannot be called prejudicial, as it serves
to render the metal very fluid when fused, and thus to givc a fine
surface to the castings and bring out all the details of ornamen­
tal patterns in sharp relief, while it does not seem to render the
casting brittle, or to deteriorate its power of resisting the effect of
sudden heating and cooling. Large masses of bog iron ore were
contributed from four or five important deposits, besides that of
81. Maurice, but it has not yet been ascertained whether there
is any essential difference of quality in these, as regards the
amount of phosphoric acid. The peroxide of Macnab, contribut­
ed by Mr. SheriffDickson, 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
collectec:l 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 Broce Mines, it
was impossible without great expense to procure, except from
the Broce 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 Chaudiere Mining Company's washings on the Touffe
des Pins, were not equalled by any in the building, with the
exception of a mass weighing eighteen pounds, from Cali­
fornia, and with other pepites less in size and fewer in number



thaa. those of the Touffe des Pins, from varions of those locali·
ties which were cited in last year's Report, as affording indio
cations, were eagerly inspected by the public; as already
stated, honorable mention is made of those exhibited by the
Chaudiere Mining Company.

Of the second class of minerals the chromic iron was that
which attracted most attention. The size of the specimens at­
testeu the importance of the beds or veins in the spots from
which they were taken, and I!leveral of the manufacturers of
the chromates of potash and of lead, mad~ 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, 8lld has
been supplied with about five tons of it, previously procured
with the view of practically intro<fucing the article into
the English. market.. Some years ago the value of this mineral
was £ I! to £20 per ton, according to the per centage of the oxide
of chromiun in it, ranging from forty to sixty per cent. The
value of it last year was about £6 to £8 per ton, but discoveries
in the Mediterranean, and subsequent shipments from Smyrna,
.had reduced the price, in the beginning of this 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 infonned 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 profit at £3 per ton j

and the superiority ofthe English manufa.cturers over the French
is sueh, that the latter preparing the material at home and ex·
porting it to Londbn, cannot obtain a profit unless they can
sell the commodity at £6 per ton. The charges of freight may
render it difficult to transport the Canadian ochre across the
Atlantic to a profit, but the abundance of the material in the
country should surely render it unnecessary that any should
be imported into this or tbeneighboringcolonies. In the
Canadian collection there were no less than seven exhibiters
of ochres from eight different localities, the deposits in moet 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 occdrs; 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 sizer
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 to
be slit and polished for exhibition, and their addition to the
collection, as materials applicable to jewellery, served to em.
belli8h its appearance.

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

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

Among the refractory materials, were exhibited large slabs
of soapstone from Potton, and a moderatelylarge sampleofplum­
bago from Grenville". The plumbago was found to resemble
that from Ceylon, and from Devonshire, and properly cleaned,
it would probably be fit {or 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 infonned, 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 ofBorrow~le 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 10 thirty shillings per pound. Some of the best foreign
samples sell for £20 per ton, w hil~ that from Canada would
not bring more than £8 to £5 per ton.

All the mineral manures attracted attention, and particn1;Uly
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 abUl\dance of fresh-water shell
mllrls was indicated by supplies from four exhibiters, and
the great blocks of gypsum, for four of which (one of them
weighing a quarter of a ton,) from the townships of Dumfries,
Brantford and Oneida, I was indebted to the kindness of Mr.
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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 collectionsfro1n 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, ptoprietor of one of the mOBt important estab­
lishments in England, fOl 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 colleetion, and I have not since been able to as­
certain whether the :Siagara 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 Bardness; 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 ilie micros­
eope.

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 plore or
less weather-wom 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,displarfrom tbeoFestiniog quarries
of North Wales; but tbis 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 wrought a stone could be devoted. Not
only is it applied as a covering for houses, but it is employed
as walls for cisterns to hold water, slabs of fifteen feet by
eight feet being sometimes used for the purpose; in smaller
dimensions, it is used for wine coolers, dairy dressers, kitchen
and hall flooring, tables, chimney mantles, and a multitude of
other purposes where surface is required. In its application
as tables and chimney pieces, it is capable of receiving a great
degree of decoration; the tables, after being dressed to the
smoothest possible surface, are embellished with gilding or
with paintings in colors resisting fire, showing landscapes, or
imitations of stone, and a silicious varnish beingapplied, the stone
is subjected to a heat which melts the varnish into an ename~

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 wmlld 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 COD­

fess .my disappointment that a better collection was not for­
warded for exhibition. Considering the abundance of excel­
lent material the Province affords, fitted for the purposes of COD­

struction, the great amount of it that has been used in variol18
public works, such as canals, bridges, court houses and gaols,
as well as the erection of churches and private edifices, IUld
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the consequent knowledge of the material that must be in the
possession of proprietors, engineers, contractors and builders j

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 011 the Survey for Tock
specimens. In the English division of the mineral department
there were some admirable col1ections 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 aspec.t as a material for construction, ap­
peared to me to equal the granite of the Eaatern Townships,
an undressed block of which measuring upwards of a foot cube,
procured from the vicinity of Stanstead, was much admired.

Several considerable blocks of limestone and serpentine, fit
for the purposes of marble, carried across the Atlantic in the
lOugb, were sawed and polished in London. They were all
from the Eastern Townships, and though selected hastily and
without previous trial of tIle stone, most of them gave very fair
results, and one of the serpentines from Brompton Lake, shew­
inga 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 cut the stone, that large
blocks of such a de8Cription would command a ready sale in
the metropolis, and when we consider the great extent to
which the serpentine ranges through the townships, 185 miles,
the results of these trials give hopes that much stone of a valu­
able de8Cription may' be obtained from that region.

Before quitting the 8ubject of 1he Industrial Exhibition, I



am desirous of expressing to your Excellency how much I feel
myself indebted to Mr. Henry Houghton, the gentleman to

whom was committed, in the first instance, the general ar­
rangements of the Canadian division,. for the ready and uni·
form attention with which he met all my demands npon his
time, in regard to what was required in the mineral depart­
ment. His judicious distribution of the spacesllotted to the
..contribution, and his taste in deciding upon appropriate deco­
ration, added gr~atly to the attraction of the whole collection~

and the minerals participated in the effect of this upon pnblic
attention. I have to thank for their kindneil8 also those gentle.
men who were with myselfs11bsequently joined with Mr.
Houghton as commissioners; and I am furtberboond to expreM
my obligation to Mr. Alfred Perry, whose zeal in thC perform·
ance of the duties asSigned to him in the Canadian division~

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

fora Geological Survey of the Province, contemplates as one
of its objects the establishment of Q Provincial Museum for
the pnrpose of illustrating by maps, specimens and descri~

tions, the geological stmctnre of the. country, and of affording a
view of its mineral rcsoureee; and the government having
placed at the dispo6ll1 of the Survey a building, in which the 81-:
rangement of the materials that have up to thiS' time been
brought together can be commenced, it may be proper to draw
your Excellency's attention to the subject. Of the utility of
such a museum for the purposes of instruction, if the arral1oae-­
ment of its'detail is properly carried out, there can be no doubt;
and one branch of the subjec' which it appears to me should
be especially attended to, is that which relates to economicgeo­
logy.. In museums connected with ~ducational institutions,
minerals are uSIlally exhibited as they are related to Olllt

another in chemical composition, in crystaijine form, or other
outward mark by "Wbi.eh they ared'istinguished; such col­
leCtiOllS are useful to enable a learner to acquire a general
knowledge of mineralogy. Or they may be arranged in their
geological relations, shewing how ·the minerals are grouped in
the veins or beds which ·oootain them, whllt species ()f rocks
the Yeins cnt, and the attittlde of hoththe 'mins and the sttata ;
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and if to this be added the order of sequence in the strata,
as they are marked by their f08sils, 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 j

and it is while a geological survey is an operation that such a
collection caD be best acquired.

Including this branch of the subject, the collection of the Sur­
vey would show the mineral and mechanical charact~r of the
zocks of the Province, tbeir sequence in the order of superposi.
tion, the fossils they contain, by which nature has marked them
as with a brnnd, rendering them recognizable wherever they are
met with, the attitude they have beneath the surface, their
geographical distribution, and with that, the geographical dis­
uibution of the useful materials they hold, and then the pur­
poses to which these materials can be applied. To illustrate
these U8e8 properly, would necessarily require a good deal of
the manipulation of the artizan. It would be necessary to
saw and polish blocks of marble and other stones, to dress and
prepare slates, to dress building materials, in short to give to
each substance the various useful forms, which it is capable of
receiving. To do this in the most effective manner, it would
sometimes be requisite to have recourse to artizans at a dis­
tance, and the cost attending it being additional to the ·ordi­
nary expenses of a geological survey, would require some aid
from the government, beyond that devoted to the Survey at
present, which is chiefly filpent 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 anyone 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.



In the arrangement of the Provincial collection, the Mu­
seum of Practical Geology in London, which is connected
with the Geological Survey of the United Kingdom, under the
Commissioners of 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
mak'e them available, and the collection thus becoming a
school of mineral artEl, would be a means of exciting native in·
dustry.

I have tbe bonor to be,
Your Excellency's

Most obedient servant,
W.E. LOGAN
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ALEX. MURRAY, ESQ., ASSISTANT PROVINCIA.L GE?WGlST,

ADDBllSSED TO

w. E. LOGAN, ESQ.. PROVINCIAL GEOLOGIST.

WOODSTOCK, ·29th January, 1852.

SIR,-I have the honor to lay before you the rel;mlt ormy 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 10 Bytown as the western, limit of ex­
ploration.

Inthe interior of this portion of the country, much difficulty
is encountered in tracing out the boundaries of the more
ancient fossiliferous formations, in consequence of the great
accumulation of loose comparatively recent deposits of clay,
sand and gravel, which cover them up over very extensive
areas; and the difficulty is enhanced by the nearly horizontal
attitude of the more ancient formations themselves, which in
general prevents them from exhibiting distinct ridges and val­
leys, or forming any· conspicuous feature ill the country ; w
evenly do these strata lie hidden under the drift, that the in-

'habitants appear to remain unconscious of their existence, until
BOrne accidental circumstance, such as sinking .tOr the foun­
dation of'a house, or digging for a well, reveals it; and where



58

their presence has been detennined 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 fonnations 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
fonnations can be only approximativel! 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 Riviere 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 R~
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 81. Lawrence, and discharging into the Ottawa,
has a fall of only ninety feet in ninety miles j and the follow­
ing levels taken on the proposed line of the Bytown and Pres­
cott Railroad, and kindly furnished me by Thomas Keefer,
Esq., C. E., will exhibit the same thing in another part. The
levels are given in feet over the Ottawa at Bytown :-

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

Lot O,·Bytown, 62'24
Billings', Gloucester, lot 17, Rideau £ront 58·36 120-60
Cumming's, W. Gloucester, lot 17, con. 13 124'00 244'60
Rossiter's, Osgood, lot 3, con. 5 69-60..175000
Kemptville, Oxford, lot Z7, con. 3 30,00 ; 205·00
Edwardsburgh, lot 'rI, con. 10, 12~ miles from St.

Lawrenoe 35,00 240-00
Edwardsoorgh, lot 30, con. 6, on Petite Nation

RiTer, 8 milea from St. Lawrence 7S-OO..167000
Petite Nati. River, 10 mile. from St. Lamenoe. 8·00.. 175000
St. L"wrence, at Prescott 8'7·(JO..118·00
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A less important set of levels taken during the Beason on the
Riviere de 1'1sle, joining the St. Lawrence below Lake St.
Francis, shewed the bed of this tributary at Dalhousie Mills on
the ninth lot of the eighthconcession of Lancaster, to be fifty-nine
feet above its mouth at the C~teau Rapids, which would give
three and a-half feet per mile as the fall in ihe river, the distance
being seventeen miles. The mouth of the Riviere 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-balf north from the Mills, and
commanding the country around for a considerable distance, is
eighty-two feet over the stream, and thus 126 feet over Lake St.
Francis, the chief rise being immediarely ·near the Lake; and
though there are some few distant points of country rather
higher than this, they probably do not exceed 150 feet above the
lake.

This plateau is of a good agricultural chara<.-ter 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 pumerous
than is satisfactory to farmers; that on the north is still more
rugged, while on the south in the United States, there ris~s a
mountainous tract with many points several thousand feet in
elevation; the geological formation on all these sides is the
same.

Distribtdioa 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
{erous, Metamorphic series of greater antiquity.

My examination of the Metamorphic series bas been chiefly
confined to the western limit of the plateau, including the
shore and ildands of the S1. Lawrence, between Brookville and
Gananoque., and the townships north from the river, lying be­
tween it and the Rideau Lake. The character of the ma!!s 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 Block-house Island, and the main shore near Brookville.

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 ru'nning 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 reatity 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 ofmagnetic iron ore was met with, running
in the trough of a fold, and small granite dykes occurred cutting
the gneiss transversely; both the dykes and the beds were
marked by the presence of small crystals of copper pyrites.

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

I
,I
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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
ofLansdowne,there is a considerable display ofcrystalline lime~

stone, holding as usual spangles of graphite and mica, with
grains of quartz, and the mass is of a decompo5ing 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 j through both are disseminated crystals of galena with
iron pyrites, and probably copper pyrites, the latter indicated
by stains of green cl1!bonate 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
born', in South Crosby. Their color is usually white, but
80metimes 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 j and in the twenty­
seventh lot of the third concession of South Crosby chondra­
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 5tmngly 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.

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

ft. ill.
Pure white, hIghly crystalline, coarse grained limestone with small

disseminated llCaJes of graphite running in layers, and rounded
grains of mica ". ••.•••.• •••• 5 0

An aggre.gate of colorle88 translucent 'iuartz, containing cleavable
forms of white feldspar, readily decomposing by the action of
the weather into kaolin, with patches of greenish chloritic lime­
stone c6ntaining brown mica j in some parts the feldspar is re­
plll£edbya ,oft greenish-white sub-translucent unctuous mineral,
having a somewhat columnar struoture. and a waxy IU8tre re­
sembling indurated talc, and there are present occasional scales
of graphite, and grains of copper pyrites decomposing into the
blue carbonate.......... .•• 0 4

A ine grained and more calcareous aggregate of quartz, with cleavable
forms of feldspar and calc-spar, and scales of graphite j green
stains occur in patches ". 0 2

Coarse conglomerate, of which the matrix is a fine grained quartzose
sandstone, somewhat calcareous, and still containing white feld­
llpar, which occurs in the formll of grains and pebbles, associat­
ed with welldefinedlarge and smallpebbles of vitreous, milk-blue,
translucent' and sometimes opalescent quartz. There are pab­
bIes- of fine grllined homogeneous, greyish sandstone more cal­
careous than the matrix ;. some similar to these, but nearly white
and more pulverulent, afford to chemical tests a small quantity
of phosphate of lime, and others of yellowish-grey sandstone
are finely but distinctly laminated, the laminm being shewn by
intervening bands ofa white color; one of the laminated pebbles
is characterised by a layer of coal'll8r pebbles in one of the di­
YisWns. The s&IldBtone pebbles are flat, and:lie on their flat
llides in the general plane of the stratification. Mica is dissemi­
nated in' considerable abundance, and there are a few scales of
graphite.......... I 6'

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

weathering reddish, with a fewllCllles:of graphite.................. 0 •
Pure white, highly cryst1l11ine, coarse grained limestone with scales

of graphite in some abundance, and rounded grains of mica, be­
sides small grains of amber colored chondrodi~e running in
layers 6 0-13 6-
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A portion of the Metamorphic formation is seen near the
eastern extremity of the trough, in the seigniory of Rigaud,
flanking the Rigaud Mountain on the south. The mountain
itself, as observed in your Report on tbe 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 fiesh-colored feld­
spar and smoky quartz, sometimes holding grains of magnetic
iron. At the summit, on the north-west end, the rock is por­
phyry, having a dark bluish-grey syenitic base with grains of
magnetic iron disseminated through it, and holding greyish or
yellowish-whitt\ crystals of feldspar. Another kind occurs on
the south side of the mountain, where it is a reddish or yel­
lowish-white feldspar, with disseminated crystals of brilliant
black hornblende, and grains of transparent quartz, the
exterior surface of the rock weathering very white. At the
eastern end of the mountain, the rock is composed of large
sized individuals of reddish and greenish-white feldspar,
stained red with infiltrated peroxide of iron, and among them
are disseminated grains of translucent quartz, and occasional
strings and bunches of specular iron; the rock is cut by
small veins of compact brown jasper. '

On the south side of the mountain, on the twelfth lot of the
Cbte 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 calc-spar, while others are porphyritic,



having a fine grained blackish-green base, with individualll 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.
Cha2y limestone.
Birdseye, Black River and Trenton limest~nes.
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 tmceable by a
multitude of exposures running in a meandering course from
Brockville to the vicinity of Perth, the bays and promontories
of its geographical distribution being occasioned partly by in·
equalities in the surface of its gneissoid base, and partly by
very gentle undulations in itself; on the eastern side it can
be followed from the Cascades, by Vaudreuil to Rigaud.

The cliffs below Brockville expose a sequence of seventy·
five to eighty feet thick, consisting ofthe sandstone, with inter·
stratified calcareous bands at the top, and a coarse silicious
conglomemte at t~e 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 number of small cylindrical hol~s, recognised
as the Scolithus linearis of Hall; fragments of shells also oc­
cur in some of the interstratified calcareous "layers, but they I

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 :

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

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

Thin bedded white, red, and chocolate colored sandstone......... ( 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. '" '" 5 7
Red and dark brown sandstone........................................... 5 0
Blood-red coarse sandstone with concretionary nodules...... .... 2 0
Dark brown, red and yellow banded coarse grained sandstone,

dividing into thin layers 11 0
Red ahd yellow sandstone in alternating stripes, divided into thin

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

not well exposed.. ••• 11 0
Coarse red sandstone with quartz pebbles scattered through it... 2 6
Coarse dark yellow sandstone striped and mottled with red; the

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

A conglomerate bed, with a matrix of 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 onlt foot in diameter .•••.• 8 0

C08rse dark brown sandstone or fine-conglomerate, with pebbles
chiefly of white quartz 2 11

71 0
Red talco-quartzOSfl rock ofllie Metamorphic series .

The infiltrating iron oxide, which has stained the red talco­
qnartM8erock at the base of the section, 3eems to have im­
parted its color to the overlying mas3, and on some parts of
the lake, the color of all the-lower :beds, both sandstoneg and
conglomerates, is deep blood-red, which gi\'es place gradually
in the ascendi ng strata, to white with red stripes and spots,
and then to white alone. On the eleventh lot of the eleventh
concession of Lansdowne, at tbe head or one of the northern
bays of the lake, there i~ a section ofabollt forty feet thick, con­
sisting ofwbite sandstone, with sliaIY'and slightly calcareous
layers at the top, and conglomerate belOw, which is seeft in
contact wit'" the Metamorphic' 'rockfr, but, (in eonsequeD~ of'

Il



the uneven surface of these,) at a higher level than the hlghelSt
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 sometimelt
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 wilh the crystalline rocks.
One exposure occurs on the line dividing the twenty-fourth aDd
twenty-fifth lots, in the tenth concession of the township, near
the town line of Lansdowne, where there is a cliff of sandliltoDe
of from twenty to thirty feet high. The rock lies in massive beds,
occasionally measuring four feet and upwards in thickness;
they are all ferruginous, and passing upwards from a yellow
or light brown into a deep red color, they present small
seams and patches of specular iron. On the ninth lot of
the twelfth concession of Lansdowne also, the same rocks
contain streaks and patches of specular iron, a short dis­
tance from their junction with the crystalline'limestone. North
from Beverly, on the twenty-second lot of the ninth concession
of Bastard, white sandstone beds, which must be higher than the
preceding, contain fucoids, Scolithus linearis, and in a fuIt
state of preservation and great abundance, Lingula antigua,
with another and rarer species much less tapering to the beak.
They occur also in a cliff near Newboro', a short distance from
the town line between North and South Crosby.

In the townships of Elmsley and Montague, sandstones were
observed encircling a dome of Metamorphic rock, which rises
on the twenty-eighth lot ofthe seventh concession of Montagne;
and portions of the formation, holding Scolithus linearis aDd
fucoids, come to the surface on the crown ofan anticlinalform, on
the twenty-fourth lot of the fourth concession of West Glonces­
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 conc~ssion of East Hawkes- •
bury, makes for the trap mountain of Rigaud and its accom­
panying Metamorphic rocks. In following the sandstones of
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the Potsdam formation from the Cascades to Rigaud, they were
. found to assume a reddish tinge, on the road in the vicinity of

Pointe du Grand Detroit, and to hold frequent small decom­
posing grains of reddish feldspar; patches of conglomerate occur
in some of the beds, the pebbles of which are chiefly of vitreous
quartz. In a position supposed to be geologically superior to
these, about twenty-five acres above the Pointe du Grand De­
troit, fine grained white quartzose sandstones were met with in
beds of from six inches to two feet thick. Some surfaces dis­
played ripple-mark, and on one, trails and footprints of a
species of animal exist, similar to the tracks occurring at
Beauharnois, in the same description of beds. The largest of the
tracks measures eight and a-half inches across, and the trail is
visible for four feet, and gradually becomes obliterated at eadl:
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 foUl' 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 described,
and frequently capping the cliffs composed of it, are a set of
calcareous sandstones and impure arenaceous limestones,
which follow its meandering outcrop. The calcarea-arenaceous
b~ds hold geodes and patches of white and smoke-brown calc­
spar, 80metimes of gypsum, and display convoluted shells ofthe
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 i the bed is



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

Grey leBS impure limestone .
Grey arenaceous limdstone, with many geodes of calc-spar, and

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

in geodes .
Compact pale grey, yellow weathering arenaceous limestone, rapitJ,ly

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

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

Dark blue arenaceous limestont' ..
Brownish calcareo-arenaceous sLale .
Dark blue arenaceous limestone, with small geodes of calc-spar.•..••
.Dark blue arenaceous limestone of a crystallintl structure, sometimes

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

'B1'OWnish-grey rather coarse textured limestone, with obscure con-
,"oluted shells .

Dark blue arenaceous limestone with occasional large concentric
balls .

Arenaceous limestone .

1 2
0 5

0 7

1 5

0 8

010
o 8
o 3
o 6

1 2

4 6

2 0
3 6

17 8

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

FUlL
Dark blue arenaceous limestone with geodea of calc-llpar ; there are

exposed on the surfaces of tho beds, fucoids and many convoluted
shells............................................................................ 5 a

Dark brownish-grey silicious limestone in irregular layers.............. 2 6
Dark bluish grey arenaceous limestone..... •.• 3 0
Grey quartzose sandstone, weathering brown............................... 2 0
Dark grey calcareous sandstone '" 2 6
Concealed 6 0
Bluish-grey slightly arenaceous limestone.... .••.• 0 6
Pale grey or drab colored sandstone in thin beds 3 0
Concealed .. •..• .....••.•.••. .. 6 0
Pale grey arenaceous limestone with great quantities of fucoi on the

upper surfaces........... •••••• 3 0
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White sandstone, calcareous on the upper part.... 4 0
White sandstone, with soft brown-stained vertical streaks probably

Scolithus linearis............................................................ 5 0
Concealed 10 0
Irownish-grey calcareous sandstone.......................................... 2 0
White quartzose sandstone, with some thin interstratified calcareous

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

59 6

This section, it is evident, is at the base of the formation,
where it begins to form a passage to the 8andstones beneath,
and exposures of this part are very frequent along the whole
line of the sandstone outcrop. Towards the interior, however,
whet:e the Calciferous sandrock fo~ation approaches the over­
lying more calcareous series, the investing drift of the country
permits fewer opportunities of observation. Exp08ures 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 rocli; 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 Yollge the rock occurs on
the eleventh lot of the eighth and of the ninth concessions, at
Loyedu Lake, in the rear of the township, and in Kitley,
near the village of Kitley Corner. On the Rideau Canal, it
is seen at Smith's Falls, in a cliff of thirty feet, and at 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 teil 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 se\'enth concession, where it constitutes a
wen marked ridge {or several miles across Lochiel.

Vety few beds belonging to the formation yield good lime I
sucb, however, do occur in BODie 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 turnt
yellow under the influence of the weather. Some of the
locks on the Rideau Canal afford good examples.

Chazy, Birdseye, Black River and Trenton limestone8.-0n
Sheik's Island, opposite Mille Roches, in the higher part of the
township of Cornwall, there occurs a grey limestone almost en­
tirely composedofmultitudes ofa 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 ofthe
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, Streptoplasma crassa, Schizocrinm
nudosus, Leptena alternata, L. sericea and Orthis testudina­
ria, shewing the rock to belong to the Trenton limestone, of
which it is probably near the base. In the apparent strike of
these beds, on the sixth lot of the fourth concession of the same
township, in a quarry where the stone has been extensively
worked for the construction of the canal 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
sus and Isotelus gigas, as well as the genera Chmtites, Leptena,
Atrypa, Murchisonia and Cythere j orthoceratites also occur,
and one of the forms appears to be Ormoceraa tenuijilum j

some of these species characterise the Birdseye and others the
Trenton limestone. Farther on in the strike, on the twenty-se­
.eond lot of the second concession of Charlottenburgh~black and
-dark grey beds shew Leptena aerieea, L. deltoidea,. Ort1t.istu­
tudinaria, Sehizocrinus nudo8U8, with Pkurotdmaria, Oyr­
.tolitu'! and Orthoee'1"a8. Turning more northward, and pro­
.ceeding to the thirtieth lot of the seventh concession t(){ Lan-
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caster, on the River Baudette, black beds probably of the Birds­
eye or Black River limestone, give Pleurotomaria, Murchisonia,
Lituites, Isotelus, and Cythere j and across the stratification to
the westward, on the eighth lot of the seventh concession of
Charlottenburgh, Leptena stricea, L. alternata, and Orthis testu­
dinaria occur in grey and black Trenton beds. Farther north­
east on the River de Plale, which at its mouth and for some dis­
tance up, nms 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 Dalhous'ie 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 J!lixth lots of the
second concession of Kenyon, good. fossilliferous Trenton lime­
stone isexposed with characteristic remains. From Dalhousie
Mills, the base of the Chazy sweeps round to the thirty-third
lot of the seventh concession of Lochiel, where it holds A1rypa
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 striw, and also Oonularia gracilis; in the
space between these two last spots, the Calciferous sandrock
occupies the crown of the anticlinal arch which was before
mentioned in connexion with that formation. In the ninth
concession of Lochiel the strata strike for McDonnel's Mills,
on the eighteenth lot of the seventh concession of East Hawkes­
bury, on the Riviere ala Graisse, where good massive beds of
Trenton limestone again occur, within half a mile south of
wiieh, the same anticlinal as before, brings up the Potsdam
andstone.

Proceeding in a westerly direction Crom Cornwall, the
Chazy lime»tone 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
band, 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 Osnabrock, and shew Leptena sericea,
L. alternata, L. fllitexta, Orthis testudinaria, Lingula elon­
gata, L. like quadrata, but without the radiating strire, a large
bivalve like Avicula eUiptica, and Chtetitea 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 Oylher'e, and from the
twentieth lot of the second concession, black limestones char­
acterised by Trenton fossils occur at intervals to Crysler's
Mills in Finch, the whole of which township appears to be
underlaid by such strata. At Crysler's Mills on the twelfth
lot of the tenth concessioo 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 S. E. A,t tbe High Falls on the .seventeenth
lot of the sixth concession of Cambridge, the rook is a bluish­
grey bituminous and nodular limestone, divided into beds by
thin partings of bituminous ~hale. 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, Orthi8 testudinaria, O. lynx, O.
subquadrata ? Streptoplasma crfUsQ, and the genera Belle­
Tup/&on, Murchisonia and OrthocfWq.s.

Thin bituminous leaves not only pan the beds, but irregularly
penetrate the rook, anq, in this position, probably replacing
fucoids, they give the rock its nodulal' character. To the
westward of the High Falhl, at Cook.e's Mills on the Castor')'D
the eighth lot of the ninth concession of Russell, which would be
in the strike of the strata, there ill an escarpment of about .five
feet, consisting of dark blue limestone alternating with black or
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very dark blue shale. Several of the shale beds are very fossi­
liferous, the shells in most abundance being Leptena sencetl,
Orthis testudinaria and O. pectineUa. On the south bank
of the Castor, ill the next concession to the west, thick
beds of dark blue limestone dip N. SO W. <200 , 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. 4S W.
at an inclination varying from sixty to five degrees in the dis­
tance of a hundred yards, on the north side is N. SO W. <17 11 ;

and while the north bank il!l occupied by thick bluish beds of
granular limestone, the section on the south is as follows, in
descending order :- .

FlIn.
Black shale supplied with onp species of coral in great abundance i

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... ..• ....3 6

Dark blue or black limestone holding Cythere in abundance, some of
them of a quarter of an inch long 1 10

A strong bed of black bituminous limestone, somewhat nodular in
structure..... 3 0

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

careous shale holding imperfect fossils 2 ..

12 6

The black or dark blue limestones traced thus far, were
found where quarries existed, and wherever they had been tried,
to yield good- material for building, as well as admirable for
lime, and the blacker the stone in general the whiter the lime.
In many place!", by carp,fully selecting blocks free from calcareous
liIpar, 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 whioh the strata are several
times partially repeated, disabled me from ascertaining cor-
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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 abodt 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 Chaudiere Fall. The measures ex­
posed in the Barrack Hill are for the most part more or less
bituminous, and very fossiliferous; the upper portions which
crown the cliff in the immediate vicinity of Bytown, are of a
nodular structure, having the beds usually parted by black
bituminous 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 j 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. At the Rideau Falls the st,rata are in descending
order:-

Fl
Nodular limestone ' 36
Thin bedded limestone, parted by bituminous shales.............. 16

61

Utica 8late.-About balI a mile up the Rideau River the
black bituminous shales of this formation, holding 'I'riarthUl

j
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Beckii and other fossils characterising it, are found resting on
the nodular limestone above mentioned, and with these nodular
beds, were traced to the eastward as far as the twelfth lot of
the second concession of East Gloucester, keeping a course
nearly parallel with the bank of the Ottawa, and dipping very
gently in a direction from it. Ascending the Rideau, between
four and five miles higher than the half-mile previously men­
tioned, these black shales, after repeatp.d exposures in the inter­
val, shew a last one a little above Billings' Bridge on the seven­
teenth lot of the Rideau Front, while the first succeeding lime­
stones appear nearly a mile above, on the twentieth lot;
and a couple of miles further up, in the first and second lots of
the second concession of West Gloucester, they constitute an
escarpment of a hundred feet; at the lower of these calcareeus
exposures, the dip which isN. N. E. increases from eighteen up
to forty-five degrees in inclination in a transverse distance of200
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 outcrop runs round the
western extremity of the trough, but the rim it presents, is broken
by the two dislocations which have been mentioned, and the
effect of a third one, of which the course is about S. 55 E.
throwing the measures down about a hundred feet on the south­
west side, is seen on the southern edge of Dow's Swamp at
St. Louis Dam, bringing the shale on the south abruptly against
the limestone on the north.

How far this trough of black shales extends to the eastward,
the season did not give me time to ascertain, but from informa­
tion derived from various authorities and particularly from Mr.
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Slater, C. E., the northern outcrop, running nearly parallel
with the Ottawa, and crossing Cumberland, must reach far into
Clarence, underlying the flat swampy tract of country, well
known to occupy these townships a few miles south of the
river.
Drift.-The superficial deposits which spread over the 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, iQ. the western and
higher portions of country, especially towards the shores M the
St. Lawrence. They were observed on this river as high 118

Dickenson's Landing, where a brownish or drab colored calca­
reous clay is overlaid by a coarser clay, holding various pebbles
an4 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 soutb
Petite Nation and its tributaries. On the Riviere a la Graisse,
in Rigaud, (which probably owes its name to the greasy
character of the material through which it flows), there are
extensive exposures of clay, the lower portions of which are
of a blue or greyish color, exceedingly fine in texture, calca­
reous, but apparently free from limestone pebbles or other
coarse materials. The blue clay is surmounted by clay of a
brownish color, in whicll a red band is interstrati6ed 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 l'Isle and Baudette, which maintaining a "
character very similar in all respects to that displayed in
Rigaud, suggest the probability that the whole belong to
one set of deposits. No fossils were met with in the8e
clays; but clays occur higher on the Ottawa, in the vicinity
of Bytown, at the mouth of the GatiIJeau on the north, and
of "Green's Dreek" on the south side, which in addition to
muine shells, of the species &u:icava ""'gOIa, yield iii the
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or common capeling, and Oyclopter'Us z'umpus or lump-sucker,
both of which are still inhabitants of northern seas; the cape­
ling still frequents the Gulf of St. Lawrence in g~eat 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
flame sort of nodules frequently enclose fragments of wood,
leaves of trees, and portions of marine plants; among the last
is one of the species of littoral algm still found near the
coasts of arctic seas.

Whether these fossiliferous clays are equivalent to the un­
fossiliferous clays lower down the river, requires a· greater
number of facts to determine than are at present in my pos­
session; but though these marine remains were absent from
the clays that came under observation, they were by no means
80 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. his usually of a light yel­
low color, principally of silicious graius, 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
tms 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 rounde.d, 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 accumulation of sea sheUs,
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consisting almost entirely of one species, TeUina granlandica,
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 lind clay. The
angular fragments of this bed consisted of impure limestone hold·
ing. calc-spar and fossils of the Calciferous fOImation, and the
rounded pebbles and boulders (which were in a sJ1laller quan­
tity,) of gneiss, some of the boulders being from six to ten inches
in diameter. The height of this locality might be about thirty
to forty feet over the Rideau Canal, at Kemptville, or about 250
feet over Lake St. Peter. Another locality was about the
twentieth lot between the fifth and sixth concessions of Win- I

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 he
about thirty to forty feet over the Petite Nation, at Armstrong's
Mills, and is estimated at about 300 feet ~bove Lake S1. Peter.
In Kenyon, Saxicava ru.gosa and TcUina grmnlandica, were
met with on the seventh lot of the second concession in the
bed of the Garry River, mixed with fine sand, and no boulders
were observed near the spot, the height of which is estimated I

at 180 to 140 feet over Lake St. Francis, or about 270 feet over
Lake St. Peter. Saxicava rugosa was met with also on the
road between the fifth and sixth concessions of the township, on
the nineteenth and the twenty-first lots. They were associated
with sand derived from the gneiss, mixed with scales ofa 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 ofthe locality may be 330
to 340 feet over Lake St. Peter. Two. localities occurred in
Lochiel, one of them on the fifteenth lot of.the first concession,
within a mile of Dalhousie Mills, where Saxicava rugosa was
mixed with sand, and the height was ascertained by ad·
measurement to be 126 feet over Lake St. Francis, or 264 over
Lake St. Peter; the other on the fifth lot of the same conces­
sion, where the same Saxicava was mingled with sand im·
mediately under the vegetable mould; many boulders or frag­
ments of sandstone and limestone lie on the surface of the sur­
rounding country, and the height of the spot is about 280 to
290 feet over Lake St. Peter.



1'9

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 Riviere a la
Graissc 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 Grais~e, beyond which they
slope gently off to the south, and the boulders are found scat­
tered over a large portion of the seigniory of Rigaud. By far
the greater portion of the boulders are the ruins of the trap of
the mountain, but there is likewise a small proportion of
sandstone. On the northern side near the summit, these rolled
stones are arranged in parallel ridges, separated from one another
by distances varying from twenty to thirty paces, their direc­
tion being N. 40 to 57 W., and S. 40 to 57 E. The size of the
boulders is seldom less than three inches) or more that eighteen
inches in diameter, and the depth of the hollows between the
ridges is from four to six feet. Curiosity has induced some
persons to remove many of these round stones, for the purpose,
it is supposed,·of ascertaining the depth of the accumulation,
and they have gone down about seven or eight feet, without
reaching the solid rock. It is worthy of remark, that while the
greater part of the upper portions of the mountain and a large
extent of the country south from it, were found thickly strewed
Over with boulders of its own debris, there were scarcely any
of that character seen on the northern flank or on the flats be­
tween the mountain and the Ottawa River j on these the erratic
blocks, consisted chiefly of large angular maS8es 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 or
the Metamorphic series, and ~ 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 ran.se of
any examination, with the cxception ofa 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 lime~tone of
the vicinity, a mass of considerable purity running north-east
and south-west, and apparently c.oinciding with the stratifica­
tion, has a breadth of about seventy yards. Understanding that
you have yourself visited the locality, it is scarcely neceflSalY
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 ad~antage of a navigable canal, the water of which is in
contact with the ore, render the locality well worthy of atten­
tion, to such as are disposed to attempt the smelting of iron ore
in the Province.

Magnetic iron ore exists on the seventh lot of the second
concession of Escott on the property of Mr. W. Way. The
rock at the spot is gneiss, the beds of which are composed
chiefly .of reddish colored feldspar with small grains of trans­
lucent white quartz, and an occasional interstratified layer of
mica schisL 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 llllgllst
mass is. clasped in one of the folda of the: IitDUa. aJMl ra.-ia_
~s. In this position it lies in reticulating strings, and the
whole quantity exposed, occupies a length of about fifty yaN&,
by~ maximum breadth ofsix to seve.Dinches. A &mall mining
trial has. been made at the~ ~a company of genUeBJeD
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from BrockviHe, 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 specular oxide of iron, which has
been mentioned jn connection with the sandstones and con­
glomerates of the Potsdam fortnfition, 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
conoession of Bastard, displaying a vertical height of aOont
thirty feet, brown in 1he 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. In a three feet bed, which
occurs within aboct three feet of the top, the oxide passes into
the form of strongly coherent scaly rtd iron ort, 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 inohes. About forty years since an attempt was
made to mine the ore for the supply of a furnace er!3cted at
Furnace Falls, but the quantity in the locality worked was not
sufficient to give a ,profitable result. The Potsdam formation
is similarly characterised on the twenty-third lot of the same
concession of the township, and also on the ninth concession of
Lansdowne, and the ferruginous deposit would thus seem to
extend over a conl!liderable area ; and although no evidence was
observed of the fact, it may be the 'case that in some part of the
distribution, the qllantityof ore may iIfcrease toa productive
amount. In the State <If New York, an iron Ole of this des­
cription, occurring undet similar circumstances in the same for­
ntation,ltas been made eoonomically available, and in those
parts of thedisti'ict under OOnsideration, in which a deep red
eelor oharacterizes the formatiOll, it merits attention.

110ll Iron Ore.-This species of ore, was obsented in the..
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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 thicknel!s. of four feet there given to the
ore, was doubled in the small brook in which a section ofit was
exhibited to me, as it there m£'asmes 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
tenth much farther. An analysis by Mr. Hunt, shewed the
preseuce 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 S1. 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 C6te 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 Cote St. Guillaume, in Rigaud Seig­
niory, search was made for it, but the only indications ob­
served were small loose fragments strewed over the ground,
on the south side of the road on the twelfth, thirteenth and
fourteenth lots.

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

Lead Ore.-A well defined vein of calc-spar and heavy
, spar, intersecting coarse disintegrating crystalline limestone of

the Metamorphic serie8 of rocks, occurs on the second lot of the
eighth concession of Lansdowne. The vein rons nearly due
N. W. and S. E., with an average width of about two feet {or
a quarter of a mile. Galena is disseminated irregularly
through the vein in crystals, which are for the most part small,
and similar crystals are not uncommon in the limestone on
either side. Some years ago, this vein was uncovered, and
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a few trial shafts 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.

Coppw 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 ita examina­
non. The locality is on the twenty-fourth lot 0f the tenth oon":
ees8ion of Bastard, where the interstratification of a bed of sand­
'Stone and conglomerate in the limestoHe of the Metamorphic
series occurs, as already described. The dip of the strata, as
before stated, is N. 55 E.<SO", and they are intersected by a
vein of calc.-spar of between two and three iaches wide, with
several stiR smaller Teins 'Of a similarkind, dose by. A shaft of
about twenty feet had been sunk on this, and two others from
'Seven to eight feel; but neither in that part of the vein which
was on the extef'ior surface, nor in that cut ill the shaft, were
more than smalldiBSeminated crystals ofcopper pyrites, coated
with green carbonate, observed. It is said, however, that a
ming or vein of ore of llfl inch or two in diameter was followed.
down the sllaft, and this seems at the bottom to have tumed
-aside 1.D.to 0. thin vein or sheet of cale-spar., which separated
Rom the main one, and ran in l>etwe:en two of the strata. No
indieaitions of this remained in the shafts, in which thel'edid
410t appearaR amouRtof ore sufficient >to justify tbe expectation
-of a favorable result. It is probable that the trial had been
induced by the previous discovery, on Gananoque Lake near
"the locality,of some loose masses -of very noe and rich copper
pyrites, of oo~siderable size. One ofthese procured at Beverly
for die Provincial ColleetioD, weighs several pounds. Fromwhat
place these loose pieoes had beeR drifted, it is at present impos­
:sible to say ;tbey are identical in color, brilliancy and general
character with the produce of the shaft; not a particle of the
gangue is attached to the specimen procured, but it is very
evidellt from the impressions or moulds left on those parts of
'the miueral which were in juxtaposition with the gangue, that
it was calc-spar and heavy spar; it is not improbable that tM
.source of the loose masses is not far removed from the position"



ill which they were found, and that they occur in some ealea­
JeO-barytic vein cutting the Metamorphic limestone.

lroa 0c1r•..-Thitl mineral-petat 'WU met wah in Vaudteuily

on the lot belonging to Mr. Lanealrter, which holds tBe eigbt­
feet bed of bog iron are; thedepoeitliee on the top of the
ore, and itt about a foot thick. The eolGt is all ochre-red, and
.. material might be obtained, by amply 'w1lshiog the deposity
and freeing it from roots of plants and lOch like impurities,
that would quite equal any of the imported paints of this de­
seriptiOSl.

Phc»p1uJte of Iron.-Thi. minerad: which itt used 88 '8. pig­
ment, is of a blue color, and Us 80IIletimes found in the vicinity
of bog iron are; it is so on Mr. Lancalltei". lot, where it existe
at the oose of the are deposit, apparently underlying it, in a
bed, . the tbicknus of which it waa not easy to asoertain,
as it W88 eoyered by water; it does not, however, appear to be
eonsiderable.

Sulphatll qf Btwytu.--Of tilis mineral, which is MOO for the
manufacture of p81"'JMtJerlt wlrile and. /J.uk1 white, the latter
consisting ,of a certain mixture of it with ·white lead, has been
mentioned under the. name 'Of beary spu,a. OOll8tituting, in
eonjunction with aalc>oapar, a vein holding specks of galena
on the twenty-fourth lot of the tenth eoncesBion of BAstard.
The vein was. traceable for a. quarter of a mile ;BO part of it
wall free from 8ulphate of barytes, and in 'ODe place, where a shalt
had been 8\ilM eight to ten feet in aea.reh ofleaEi ore, eighteen
feet of the lode, in additiOllto ten feet more, oceupied by the
shaft, with a breadth of two feet ami a quarter, oonsi&ted, to the
full depth of the ..haft, of highly crystalHse, almost ·eoIorlen
wlphate of bary1Bs, of which the vein ill ~ part would yield
about ten tans to a fldbom forward. by a fathom -vertical. The
value of the erade material .u, saiclto be eight to ten dollars
per tan to the manufaettuer, and -the manufaetnred article
thirty dollars per ton.

Stone a1lid &mil/or~ng..-Bemgaware that good
pure white II8Jldetone, fit forethe PUrpoM of~making,existed
in the Potadam formation ill VandJeuil, aDd other partl! of the
eaBtem extremity of the district. which has engaged my atten·
tion, a similarquality o{,stone. was aearehed for in the westem ;



but in this part, as has already 'been ~ted, a large p(>rtion oCtile
fonnation is strongly impregnated with iron, and thoagh the
beds thus characterised are sunnounted by others which are of
a gener8l pure white color, these are almOflt invariably pene­
uated with what h. been called the Scolitlwu li"ean., gnp­
posed to be the rem.&insd a plant. Wh.ere the rock ie weathered,
these are hollow cylindric&! tubes piercing the810ne vertically
for Ilorne dil!ltanoe, &Ad they are ad:ways lined with a: brown
-color, which is diftUsed a lit\le 'Way iato the etone. Where the
cylinders are not weathered, tbey are: filled with sand rather
Ulore caleare~8 thaa that atowui them, and t~· is still a
slight discoloration ill.the part oorresponding to 'Whac becomes
"the interior of the tube; The brown discoloration arise8 me
the presenoe o01On, anli the ~main8 are ~ abundant that they
weald proba.bly readu the Wlbite belis unfit ·for g1UHn.aking.

In the subjacent MeiIamorFhie series, however,~ of the
beds ofquaI1zite, that ha'f0 beenmelUirMled ill Uie geologia!
4irision of the Reportj furRisla a material tDu 'app68J'8 to IDe
w~n worthy of being mUsittedto:ane~tu:at1.est,OWiUl a.'Vie1t
~ ueerta.ininlJ its quaJi:ties fC!ll' thIN parpolfe ; all example of it
~eurs on BlookhotUJe Islend oppo9ite ttl BroekvilJe, and on the
mainland at the westend gftbe town, where the melt is a white
close grained tJansluceJd semi-vitreo1ls quartz; It ill exceedingly
Irard, and would be ellpeMive to quany, and thete are a few
.mall yellow specks ia it; owing their oolor probably to oxide
of i.J;on, bot it would reqllUe • dtemieal analysis, fo, whieb
there has yet. been DO. opporttlnity, te determine the quantity.
There would be DO deicieney ill tile mpply of the material,
tlliould it prove auitaDle.

A ine while dioioos Iud wu 111ft wi'lh.cHl Rabbit Island,
lieU the lOuth-ealt- shore of the maiD- bodr of Gharletiten Lake,
whieh, while I w.OIl the 1pOt,. Wat IMIPpoeed &om its·~oeral
aspect tit" .-.dimotly iNe {,GIll iIIlpuJiliel to fit it rot glass­
.wring ; but 0.- cltJ*er exlll'BlinadOll aiRwardtr, sma:It red and
black srai- wert) pelO8i'led clitJAMinsted tluongb it, .&Del to

ebemieal1le8t8 it· yieMect 1IlOINl' iMa tIwl· the Wtrt· material·;ftw
gks&.makillg silIld:d cOllta1&. .1'Ila. san4is PJOba1:4)1 deriJiM
&os • diBi~ oldie wlUte betts· ofthe Potsdam ffRB180
aidDJ and it 0ClUUW illglUt ab~__ iD ihe vaJiws.-.1'..



inlets of the lake. The red bed of the Potsdam and the mag­
netic iron of the Metamorphie ~ries, may I>e the source of
the impnritieil.

Feldspar. - Undemanding from you,. that some economic­
process has been discovered for the separation of the potash
in feldsplU, and that rocks of pme feldspar, sufficiently
rich in potash, aave' in consequence assumed a commercial
value, I would suggest an analysis of some oS thoae large feld­
spar maSses which have been mentioned as lUIlDmg with the
stratification of the gneilHl Dear Brockville; should the percent­
age be found sufficient, these masses are very conveniently
situated for working, and a large supply or the rock might be
obtained.

Fres1H»aler Shell Marl.-Of tbi& mineral manure, de-­
posits were met witlt in three localities. One 0{ them is the
thirteenth lot o£ the eighth concessMm of Yonge, where the
marl occurs in a swamp, which, when Tisited by me, was al:...
IDC?st all uode\' wIPer; the deposit, bowe'Yer, was 8truck with a
pole and penetzated to the depth.of six or seven feet, and I Wa&

infonned by Mr. Landon, of FarIDMSVille,. \hat 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' anothel'
1a.ke in Elmsley, where the material is exposed in the ba19 on
the south side, giving a thickness where penetrated with a pol~

of from three to foW' feet; the BlaYl eJl;tend's into the lake, but
was not seen above its le-vel. The third locality was on Mr.
De1esderniel'S' furm,. near Pw,nt Cavagnol, in Vaudreuil Seig­
niory, and here the marl, of a yellowish color, eJl;t8nds oYer­
about twenty acres, with a thickness varying from a foot to­
eighteen inches. MI'. Delesderniers, aequainted with its valu~

as a manure, uselll it largely and beneficially 00 his farm.
Marble.-White limesk>nes of the metamorphie series of

Clf rocks weJ& <>ee88ionaliy seen: o{ a quality capable of taking
a polish, but tbey were invariably too ooanJe1yo crystalline to be'
-wted to dl!8 moJe elegant pmpose& to· which marble is devo­
1ed. They moreover frequently inclose various mineraltl, such
as setpentine, mica, quartz, pyroxene, tremolite, cltondrodiwj,
aDd &,mPbite~ which materially injure the appearance. of aha-
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slone, 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 sevellteenth
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 homogenousl1e88
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 coursc;s that are one foot to fifteen
inches thick. At Prescott there is abnndance 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
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material, gtey when first wrought, but lOOn turning y..tl-o
Iowiltlh under the influence of the weather.

The black limestones which run tbrongh the township of
Cornwall, afford an excellent buildi~ material. The quarries
opened on the fifth and si:5.th lots of the fourth concession of
the township, e:xpol!e an average thickness- of about seven feet
in two compact beds of three and· a-balf to four feet each, and
it was from these quarries that the stone was procured for the
construction of the locks of the Cornwall Canal~ whicb afford
a good example of its quality. Near Mille Roches, on the
twenty-fourth lot of tbe fourth coneession of the township, a
qllaI'ry has recently beeD opened, which e:xpoaea a band of
black limestone, averaging upwards of four feet in thickness;
the geaeral quality of the staDe is, Vetry similar to. t~at in die
previous quarries, but in some parts of the bed it lil de1e.iorated
by the presence of ire.. ppites. AnotheT quarry: of tllack lime­
stone is opened on the eleventh lot of tile si;xth eoa~eliI$ion· of
Charlottenburgh, from which a handaome stone is prooured
Hom a bed of about fifteen- inches thick. It- has heeD used in
the constmction of the Roman Catholic Church-of St. Ilaphael,
ill that part of Ute. township; and Beds producing. a sflnilar
quality may be obtained in those part. of Lal;lC881er, Winebee­
ter and Finch, which have already been mentioned for bla~k

m&'ble. Such beds are quanied on the seveDteenth lot of tke
second concession of the -second named of these townships;
where tbe rock has been sunk through for eight feet; the bed
that is used for building purposes is two feet thiek.

In this last mentioned quarry, a gtey bed overlies the, w..ck
GIle used, and it is: stripped off for the purpese of exposing the
blaek one. The grey bed dOes Dot seem to lie used for build­
ing, but in the strike of the l'QCks. of this part of the towJlship,
a:here are good grey beds for buikling in Lochlel and Xenyon,
on the de l'Isle and Garry, Be8,ll Alex-antlria. A.quany hu
been opeDed in tlJ.m part b, eoloBel·Fmser., on the fowtb lot
Gf tbe: second cODeession of Kenyon, wIDeb ~'Wl"a goad solid
grey stone o£ about two ,feet thick, wilth anothe. aoIiquite 10

good of "1!Ie foot. Theae gJeY.aoo, appear 1lO belosg to. the
"LNnton fonnati~ and probe.W;y a high paIt -of it, ail. 1lhe bIad:
IDedB seem. 10 hav.e a OlDI18i4emble dlici.ness benea1lh1lhtnn; but
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there is aROthel' set of grey beds beneath the black; these be~

long to the Chazy division of the calcareous group; they have
yielded g6od. 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
Sood quality in place in the district examined, that they will
be found in it. The large loose blocks mentienea as met
with on the River de l'lste, 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 CornwaU, both l~ali­

ties being near the. position in which the Chazy limestone
might be expected. The roob in plaea: on Sheik'S' Island are
probably rather too neal' the base of tM: formation to yield the
best bUilding stooo, which in this part is probably covered by
the waters of the St. Lawrence or the chift en the left bank, but
how deep i~ is impossible to say.

Bitwninous SVuUe.~Although no analyses have yet been
made of any of tae bituminous shales which have beei\ met
witk in the progree of the Survey, and i~ is therefore· uneertain
wJ1ether the amount of bitumen that would result from any of
them could be turned to profitable accaunt, I yet consider it
proper that they should Rot be passed by without mention
among the eeonoIJJie materials, as attempts have within a rew
yearliJ been made in England on a practical scale, to distill him­
minous prOducts from rocks of such lli character. The shales
of the Utica slate formation, are usually very bituminous, and
in same parts of the provinee, as on the Great Manitoulia
I srand, so much so 8S to give smaH spriggs of petroleum; and
though no indications of such springs· were observed in the
black shales of the neighborhood of Bytown, the.Be shales
were always of a deep black ecIor, and constantly yielded a
~g bituminous odor; such was the- charaetel! of the fif\een .
feet of shale MiDk through in the weft on }b. Walkleyts Carm;,
aheady meBtiooed' as ~lll'l'fngon the irst lot oCtile thud 00)\00

0618ioo oeWest GlOOMster, witt!. tle exception of a foot or
eighteen incl\es at the top, which weathered of a. rt:Htty brown,
and seemed JDoIe gritty tluia the pan below. A premsely 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
presenpe more particularly of carbonaceous matter, than any
very large amount of bitumen.

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

,given. This bed of bitumen, which in some parts has the con­
sistency of mineral caoutchouc, occurs on the sixteenth lot of
the second concession of Enniskillen in the county of Kent, but
its extent does not appear to be so great as we were at first led
to understand. It does not seem to exceed half an acre, ex­
tending five chains in a north-east direction, with a breadth of
rather Jess 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-weat end, from which it gradually thins towards the
edge in all directions, varying in some parts along a low ridge
whioh it forms, fh>m a foot to four inches. The bitumen is un­
derlaid by a very white clay, which I was informed had been
bored through in one part for thirty feet. The upper portion
of the clay was observed to be more or less penet.:rq.ted With
petroleum, and small black globules of the same were seen scat­
teredthrough 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
l!eventeenth lot of the third concession of Enniskillen, and I
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was infonned that it had been observed at other parts further
down the stream, but to what amount the material might be
daily collected at any of the places, I am quite unable to say;
a freshet prevailed in the river at the time of my visit, tbe cur­
rent of which swept away tbe oil as fast as it rose.

I have the honor to be,

Sir,
Your most obedient servant,

A. MURRAY.

•
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St.,-During the Bummer of last year, I was for a great:
portion of the timee~ with Mr. Munay in his explora­
tions between the St. Lawrence and Ottawa RiTers. I how­
ever found time to make l'lOIIle examinations upon the Riche­
lieu, in the vicinity of Quebec at 81. Nicolas, in the-county of
KRmOura6ka, and in some other localities. The resUlts of these
observations, and of the examinations ofsoils, rocks, and mine­
ral waters collected on the~ excursions, I propose to presel;lt as
far as yet completed, in this Report, in conneotion with some
other results of my labors in -the laboratory during the ~8t

winter.
In the first place I beg leave to oall your attention to the

~ouliar nature of the metamorphosed shales of the HudsOJl
River Group, which with their aMOCiated sandstones, are ex­
posed upon the south 8~ of the St. Lawrence, near the vil­
lage of 8t. Nicolas. You had. drawn :my attention to the fact,
that an inu!1sion of trappean rock in this vicinity had pr041ilced
an alteration in the t.ext~ of the ebales, a:nd in some mstances
converted them into asubst~e_ ~semblillg serpentine. As
the results of our re8e~Qhes m the Eas~n TowDshi,PfJ had
deawnstmted thattbe setpenti~8of that metamorpbic regioll,
really belong to the series of Lower Silurian rocks, oalled tire
BndeaD giver GJoup, and as the exposure of 8~ ."nd
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sandstones at 81. 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 intmsive rock, and a
comparison between them and the unchanged llhales 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 descri~
tion of these rocks, I 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 to an inch of calcareous material occurs, it is
bordered on each side by a layer of green slate, sometimes no
more than a quarter of an inch in thickness. In a seotion 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 snggest a
local deoxydation of the red slates, by imbedded or infiltratipg~

organic matters.
In the immediate vicinity of the inlmded rock, it is observed

that thin layers of schist are converted into a soft greenish
translucent matter resembling serpentine, which sometimes
is an inch in thickness. The adjoining sandstones seem to
have undergone a similar change, or at least, to be covered
with a film of the greeJ?ish translncent mineral, and often ex­
hibit a concretionary or mammillated stmcture 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
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at the·foot of the hill, having fallen from the cliff above, which
contained in their fissures the saine soft green mineral.

The careful analysis of this substance has shown that it is
entirely distinct from serpentine, and not a magnesian mineral ;
it is essentially a hydrous silicate of alumina, protoxyd of iron
and potash, with small portions of soda, lime and magnesia.
It is also distinguished from serpentine by a lesser hardness
and a greater specific gravity, the hardness of serpentine being
from 3' to 4', while that of the new substance is 2'5, rarely S· ;
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. l.-Parophite in schistose fragments; textUre granular
and exceedingly fragile, especially when moistened; color
pale greenish-white, streak white; lustre waxy, sh.ining, sub­
translucent; when cut with a knife, the surface is smooth and
greenish-blue, resembling an indurated talc; . the powder is
impalpable and unctuous; hardness not more than 2'5; specific

·gravity 2·705. When ignited, it loses water and becomes
ashy-grey. It is but imperfectly decomposed by hydrochloric
acid; the earthy ingredients were determined by fusion of the
ignited mineral with carbonate of soda, and the alkalies by
decomposing it with a mixture of fluor-spar and sulphuric acid.
It gave in two analysis:

I II
Silioa, .48·50 .48·60
Alumina, Z7·50 l 33.57
Protoxyd of Iron,.......... 5'67 S ..
Lime,..... 1'30 1'51
Magneaia, 2·24 2·20
Potash) .. 5'30
Soda,........................ . 1'91
Water, 7·00 7'40

100'49

No. 2.-Parophite from the same locality, in schistose frag­
ments like the preceding; color pale yellowish-green, trans­
lucent upon the edges; hardness 2'0; specific gravity 2'703,
-2·71.. Its analysis gave :
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I II
Silioa, 48·42 4&14
Alumina, 27·60
Protoxyd of Iron, 4'50
Lime, 2'80
Magnesia,.................. 1'80
Potash, 5'()O2
Soda, 2'78
Water, 6·88 7'30

9980

No. S.-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 $.681; analysis yielded:

Silica, 49-13
Alumina, 27'80
Protoxydoflron, ;.................. 5'90
Lime, 3'80
Magoel!ia,......................................... 1'40
Water, 6'30
Alkalies, not determined, ..

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

in a little distance, into the parophite No. t. Its color is dark
ash-grey, sonwtimes marked with red. The laminm are some­
what curved, the surfaces feebly shining, and slightly unctuous.
This schist is completely earthy in ita characters; it is opaque
even upon the edges, and very 80ft, yielding with great ease to
the nail; itl!! powder is not at all gritty. Analysis of the .eleutriat·
ed and thoroughly dried substance gave-

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

99'13

No. 5.-An analysis was made of a red schil!!t of the.saDU!
ronnation, from a locality on the Etchemin River tw~ miles

...
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above 81. Anselm. It is not distinguishable in its general
characters from some of the unaltered beds at St. Nicolaa.
rl'he earthy ingredieIil.s were determined by fusing the ignited
mineral with an alkaline carbonate, and the alkalies, by de­
composing it directly with llydrofluoric and hydrochloric 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 :-

Silica, 66'00
Alumina, ~

Peroxyd of Iron, 5 24·60

Putash, 3'67
Soda, 2'22
Ijme, Magnesia, and Manganese, traces,
Water,............................................. 3·00

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 as to pass through fine filtering paper,
making the filtrate turbid, while the soft easily crushed schist
was completely separated from water by filtration; it still re­
tained the character of a sedimentary material, while the par­
ophite resembled other homogeneous minerals, which are gene­
rally observed to remain in part, a long time suspended in the
process of eleutriation. The water filtered from the pulverizecf
trohist, had taken up so much soluble matter as to possess a

G



I~ng al'\(iUine reaction, which W~S much lees marked in the
~ of the parophite.

The large amount of alkalies in the rocks from St. Nicolu
aJlfl in the more silicious bed of the Etchemip, ill worthy of
llOtice ; the small quantity remaining in kaolin and some other.
~IlYS, seems to have given rise to the idea t11&t sedimentary
rocks were generally deficient in alkali~ ingredients, but,
with such materials as these schists, we have no difficulty in
understanding the formation of felspars and other alkiUiferou8
minerals, by metamorphic agencies different from those which
have operated at St. Nicolas.

In composition and characters, th~ 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 specifW gravity; (Dana's Mineralogy; 3rd edition,
page 285). Professor C. U. Shepard has described under the
name of dysyntribite, a mineral. al;lsociated with speculariron
from St. Lawrence County, New York, which had hitherto
1;)een sl,1ppo.sed to be. serpentine, and closely resembles it in its
cplor, lustre and general appearance. It. has however a
greate,r specific gravity than even par9phite, being from 2'76 to
2~81, and a hardness of S'p to 4'0. Hehas giv~n the following
~lytical results: siUca 47'68, alwnina 41'SO, proto:xyd
of iron 5'48, water 4'83" anI! traces of lime anfi magnesia, =­
9~'49. Tpis resembles. the St. ~icolasmineral, but differs in
the grea~el' proportion of alumina, and in the absence of alka­
l~sl A~though homogeneous in appearance, tbe altered schist.
may )'f?t contain. more than one chemical compoun~, and as,
~y vlU:iation in. the:; composition ofth~ sedimentary bed, w.ould
affect the composition of th~ mineral, we cannot. in the. present
s~te of our knowledge, claim for it the rank of a distinct specie$,
but only aflsume. the name of p~rophite for a hydrated alUJDi..
nous a~a\inesmcat~,refl~mplipg!lerpentint:. iJ;ljtJil ~neJ;a) a~

~aranp'~ •.
. It becomes.an interesting question. how-Jar su~ minellUi.
as these described. by Professor Shepard and .myself, JlW.Y~
d~tri-buted. in; nature, and .whether they may. not: have .been,
cOnfo@df;d, wi~ se~ntiae by. ge.oI.ogk~ ob&e.J:\l~.· Su~,at



~a'St is the ease among the crystalline rOcks of northern Ne'W'
York, where the dysyntribite forms large masses, but on the
'Other hand, this same formatlon affords genuine serpentines,
'Such 6.S 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
cange exposed at St. Nicolas,' and which are yet magnesian
rocks and true serpentilles.

Among these" a serpentine associated with the chromic'
iron-ore vein in Ham was examilled. It occurs massive and
c~mpact, fracture splintery, calor greenish white, 8ub-translu~
cent. Ha.rdness 3>5; specific gravity' 2"54it Its analysi,;
gave-

Silica,.. n 43'4
Alumina and Peroxyd of Iron,.................. 3'6
Magnesia, 'by 1088, 40-0
Water, ' 13-0

100'0

It was but imperfectly de~ofu'posed by hydrOchloric acid
:and left after long digestion, 51'6 per cent. o( residue.
Neither l.ime, mangan~, oichromium -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
&c gravity of 2'652-2'658, and 'gavc':'-'

Silica, :........ .43'70 .
Magnesia, ~'46

Alumina with PimiXyd ·of'Irim, 2300
Water, · 11'57

101'73

Tracea ofrnariganese we~'d~tected;but no lime or cfuomium.
'The higb specinc gra.vity,· the diininishedamount of water,
:and the presence ofsq large ari amount of alumina and iron'
indicate a mixture or' an anhydrous silicate with tIiem~6e.
'Sian mineral, which i'S probably pyroxene; at least' it . fre·
'quentlyoccurs under the form ofdiallage, in serpentine rocks
'Of the region. Another serpentine rock from the vicin-io/l of
Nicolet Lake, of a dark oli\i'e:.green c~br with y~lloWish~green
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spots, had a gravity of 2'701, but contained diallage in distineC
grains.

CLAYS, SOILS, OIU:S, &0.

Clays.-ln connection with the preceding analyses of ancien.
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 ihe Riviere ala Graisse, in the Seigniory
of Rigaud. It is impalpable, and remains much longer 5U8­

pended in water than the pulverized schists of St. Nicolas. It
lost by gentle ignition 4'5 per cent. of water. By the actioD
of dilute acids it is in part soluble with effervescence ; it gave­
to hydrochloric acid aided by heat-

Carbonate of Lime,. 7·10 efiJ.nal to Lime 3·97
Carbonate- of Magnesia, 3·60 " " Magneaie••••• l·9'J
Alumina and Peroxyd of Iron,•••.12·95

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

Alumina and Peroxyd of Iron,... 27'30
Lime, 5'32
Ma"anesia, 2'62
Potash,.................. ...•. 1'26
~oda,.... 2'06
Phosphoric Acid, •. '74

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

A blue clay which is interslratified with the last, yielded to
hydrochloric acid, from 100 parts-

Caroo.ate·of Lime•••••., .4-9 equal fa Lime, 2·74
Carbonate of Magnesia, 5-9 ~ "MllgDe8ia..2-8G
Alumina and Peroxyd of Irou !4·4
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Its complete decomposition gave for 100 parts-

Lime, 8'12
Alumina, 13'00

• Peroxyd of Iron, 13·40

The alkalies and other ingredients were not determined.
Soils.-The result~ ofsome examinations ohoils may here be

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

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

l!.' 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,
occupying 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



determined according to the process detailed in the Report foc
1849-50; one hundred parts gave-

AllKDina and Perosyd ~f Iron, with traces QiManganl¥6, 4.756
Lime, •.•••••.•• ••.••.•.... .. '151
Magnesia, '183
Potash, -249
Soda, ·254
Sulphuric Acid, _ '020
Phosphates (traces)
Soluble Silicll,...................................................... -255

No.2 i5 from St. Thomas, and is of a .similar origin to the­
last. It was taken from a depth of six inches in a pasture field~

wberethe red schists are aboot twelve inches from the supface~

.but their disintegration has been more comple~ t',lIUl in the lll!!t~

and the soil when dry, is <lark red and strongly coherent ; il
was crushed aJld separated from the ~epts of uooecom­
posed slate, and gave to JtydrocJ:1l.olic acid the ~wing in­
gredients for one hundred parts :-

Alumina and Peroxyd of Iron, with traces ofManganese 5'94(}
Lime, : ~ ' '235
Magneeia,........................ .••••. '504
Fotaah,................... '250
Soda, '148
Sulphuric Acid,.. ~ '015
Phosphates (traces),
Soluble Silica, '......... .270

The amount of phosphate in lhe soluble portions of these
two soils was very small, a~d pot in eitber Cl:\.se estimated~

although its presence was determineq.
No. 3 is a soil of the first group, from Ste. Anne de Ia .po­

catiere, and was taken from the low meadow hind some di~

tance from the foot of the hill, ~low the college. The clay~

~ tbis place, ap~of the adjoipi~g pa~s:hes, are generall~grayish
~r bl~~sh, of~en st~~ned ,,:ith ~ell~'Y aJld ~d~ a,nd eruwblr;
!lhen exposed to th~ w:~atbe-r, ~n~o a ~ne, mellow and v~~ f€:l­
We soil; they a,re ofteQ \l~d~JlaicJ by ~ healy blue clay, ap~

~etimes py beq~ of~~el~~ b~l,Je~~~fumi5~i{l~a natu~
~rainage. 'fhis ~oillVa5a c\a~, ~m9,~t ~nti~b~· €r~~ fl'Oqa~
'!oud 'Vas (~m· ~ ~l~ "'fhiq~ ~~ ~~,IJ \o~ i~ ~1 with ~-
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casional alternations of wheat, and had received very little
manure; 100 parts of it gave-

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

No. 4.-This soil is an e~ample of the class designated
above as the sixth. Over a large part of the district of Joh'ris­
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 laken from the twenty-eighth lot of the third concession
of Bastard, where a foot of soil was reposing upon the CalCi­
{erous sandrock, in a recently cleared and untilled lot. The soil
was taken from a depth of si~ inches, arid was a sandy loam
containing: scarcely any organic matter; 100 parts of it gave-

Alumina ahd Peroxyd oflron 6·825
Lime ·353
Magnesia :.. .••.• ·330
Potash '130
Soda, . '129
Phoephorw Acid,••••.• ; '209
Sulphurio Alridj traces
Soluble Silica, : , •••• '480

Wb. &•..:...:.This sail was taken froin a. iong-tilled field upon the
lIitrn of James Logan, Esq., near the city of Moiltreai. It is a
dlay containing Bottle $lU1d in admixture; 100 parts ot it gave
i".5 at silicious sand, tili~ed Vlith u little magnetic iron, and
yielded to hydrocbioric acid-
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Alumina and Peroxyd of Iron 8'100
Lime.............................................. ·806
Magnesia........................................ '632
Potash '185
Soda............................................... -274
Phosphoric Acid............................... ·285
Sulphuric Acjd.................. '011
Soluble Silica................... '225

This soil was submitted to a farther analysis; the entire
amount of earthy ingredients and of phosphoric acid was
detennined 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 13'15
Peroxyd of Iron 8'50
Lime 1'73
Magnesia........................................... 1'14
Potash............................................... 1'76
Soda.................................................. 2'35
Phosphoric Acid...... '54
Water and Organic Matter..................... 5'30
Silica, by difference........... 65'53

1()()'()()

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 Jimonite, no­
ticed by Mr. Murray in his Report of this year, were examined,
and particular reference was had to the detennination 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 ebullitio~t the.



105

liquid was partly neutmlized 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 supersatumted 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 in its
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 '" .......•...•...... 77'80
Water .•••••.........•.........•....• ; 16'50
Phosphorb Acid ....•••........•...•......... '" '61
Insoluble, (sand)................................ 1'76
Alumina and loss ...•..... ..•... ..•... 3'33

1()()'()()

Another darker colored and more compact limonite from
Cbte 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 ofalumina, 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.

Analyse8 of supposed Fossil Bones and Ooprolites.-In ex­
amining last summer, the coarse grained silicions sandstones
and conglomemtes, 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, ·1 detected sel'ieral hellow cylindrical :bodi8&
which I supposed to be some hitherto unknown fossil&, 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 vertebmte ooimals. The longest frag­
meilt found is about an inch and a-half long, and one-fourth of
an inch in diameter. It is hollow throughout, and filled with
the earthy matter in which it is obliquely imbedded, the disin­
tegmtion 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 hon­
zontall'lectioIUl of similar cylinders, were detected, having their
other extremities in the rock. The texture of these substancefl
is compact, and the fmcture 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 fmgment 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 oarbonate of lime, derived in part from the ad·
herent rock which is calcareous, and left a considemble residue
pf quartzol'le 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 (P04, 3CaO,).•.•...•••.•.&1-5:l
Carbcmafe of Lime 4·ili
Magnesia ••••.•••n •••••• li ••••••••••••••• II.#~/•••••• l l11M
Protoxyd of IrOO' N III N.- ••• !Z-9I
lDaoluble, sand. H_ " !11·10
Volatile matter <1 2'15
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The lime beyond that required to fonn phosphate, is repre­
~ented 88 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 locality, you detected in
the vicinity of these sandstone beds, a stratum of conglo­
merate with a calcareous base, containing pebbles of lime­
stone, jasper, and of red and green slates, with a great number
.of rounded, cylindrical and imitative forms of phosphate of
lime, similar in composition to the preceding. Iron pyrites is
also found in small globular masses in the aggregate, and
seems to be abundant only in the vicinity of the phosphatic
masses, the interstices between which are often filled by it.
Many of the cylindrical bodies have an axis of a foreign mat­
ter, and others have a 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 JIlixed 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 born is evolved. The
hardness of these phosphatic masses is about that of calc-8par,
and their specific gravity from 8'085 to 8·un. A fragment of
a compact apparently homogeneous specimen, yielded by
analysis of 100 parts the following ingredients :

Phosphate of Lime.••.•••.•••••............•..•.•....•..••••.••....40·34
CarboDate of Lime and lome Fluorid.... tJol4
Carb!ma" of M~Qe8i , 9'7Q
ferQxyd of Iro~ with lL liUle AIQ~ill3 aD~ "acllS pf

Ma,nganese ••••.•••••, ,." ,., , 12·6~

In~iuble sijicioQS 'rellid~e 25'44
Volatile; water and animal matter 2'13

'- ~'I'l
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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 ofa finely gran­
ular matrix, in which are imbedded angular grain~, apparently
of quartz. Throughout the mass of the latter specimen are
found imbedded small transparent cylinders, which are almost
colorless, and appear to be silicious. Some are nearly uni­
form in diameter, with hemispherical 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 Th- to Th 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 spiculrn 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 stmcture. 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
Riviere 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 ofagatiz­
ed calcedony penetrating it. The transition from the jasper to
unaltered schist is well marked, and it appears not improbable
that the jasper plh!!L::dn the conglomerate are propuced from
the metamOl'j,hpc;;/5 (f previously imbedded fragments of slate,
which ser:'. i'l'me specimens of the conglomerate before
me, f,) :;r.~v'l:l to the exclusion of the jasper pebbles. The
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limestone rock, cOlltiguous to the portion of the slate bed which
is changed into jasper, is altered in its appearance, and the
phosphatic bodies which it contain3, are harder, more compact
and conchoidal in their fracture. The second analysis given
above, ill of a specimen from the rock thus altered. 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 throughout the substance, suggests a
mineralizing agency which has 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 than twelve percent. ha5
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 I)f 811

eqaal amount of iron in the form of an oxyd j two equivalents of sulphate of
iron, 21eO,SO- - S' Fe' 0· - FeS· + Fe °+0'. An acid solution of 1111­
pbate could DOt exist in the prBl80Cll of carbonate of lime.
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than that trom Riviere Ouelle, and somewhat porous; the color
is chocolate-brown. The specific gravity of a fragment wal!

found to be 2'875. When heated in a tube, strongly ammonia·
cal water is evolved, with the peculiar odor of burned horn al·
ready observed in the specimens from Riviere OueUe. It is
partly soluble with slight effervescence in hydrochloric acid,and
leaves a white silicious residue. The solution contains pho~
phate oflime with some magnesia and iron; 100 parts ofitgave-

Phosphate of Lime, (bone earth,) 36·38
Carbonate of Lime, with some Fluorid, 5'00
Magnesia and Peroxyd of iron, by difference, 7'02
Insoluble, Silica; .49·90
Volatile matter, 1'70

100-00

Another specimen contained but S8 per cent, of insoluble­
substance; this silicious matter isdistinguisbed by theeye, in the
form of small rounded translucent grains disseminated thrdogh
the mass.

At Grenville there are beds of sandstone intermixed' witlt­
green shales, and pertaining to the same formation as those at
Lac des Allumettes, in which similarJragments ofph~pbatic

material are abundantly disseminated. They are smallet
and more compact than those of the former locality, aDd oftE"n
have the appearance of, flattened and worn fragments-oi drazk­
slate. They have not been quanti~veJYal!alysed,but were'
found to give off an animal odor when heated, and to consist
principally of phosphate of lime, and an ins(:)lnble siliCions'
residue. Similar bodies were met with in the Chazy limestone
in Hawkesbury; they are rounded forms, one-quartertoone-haIf'
an inch in diameter. The exterior is tinged' blackish.bro*n,
and the color has penetrated to the depth of about a line; the in·­
tecier is- yellowish-brown, and the fraetlire is earthy; when'
heated, they give abundant evidence of animal matter, by -tOO­
peculiar odor of burning horn, accompanied by ammoniacal va­
pors, which yield white fumes with acetic acid; these leave like
the others, a silidoUB residue on-solution, bat less abundant thlitt,:
tllose from:the Lac des AllInnettes.' Theanalysia -of one 'fron1":
Hawkesbury gave mefodOOparts-
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Phollphate of Lime, (bone earth) 44·70
Carbonate ofLime, 6·60
Carbonate of Magnesia, 4'76
Peroxyd of Iron and a trace of Alumina 8'60
Insoluble silicious residue, 27·90
Volatile matter, 6000

9'7'56

In. support of the suggestion that theBe are bones or coprolitea:
iBto which. silicious matter has been introduced, it may be
stated that at the Lac des Allumettes there is also evidence of'
the solution of the silica, not in the formation of calcedony, but
in the silicification of fossils. The shells occurring in the ClW
careons beds of this as well as the overlying fonnation, at the
Lac des Allnmettes, in the immediate vicinity ofthiB locality of
phosphatic remains, are repla<:edeither wholly or in part, by'
silica. O.g exposing them to the action ofa dilute acid; whicb'
ditlSOlves the mauix, the process of silicifibation 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 maybe remarked, have not hitherto been found to be
replacE'.d: -by silica, Although the presence of these peculiar
BRimalized phosphatic- masses, in different parts of the Lowei'
Silurian rocks, points to the existence of vertebrate animals at
that geological epoch, as tbe only hypothesis which in the
present state of our knowledge, can account for the origin. of
su<:h substances,- it will be - felt, that a suggestion, so novel'
and 80 much at variance with hitherto established· facts and;
recognized ideas in geology, is notto be received without ~a1i ;
hesitation,. nor until further' investigations shaLl have thmwn­
more light upon the subject than is afforded by- the preceding­
observations and experiment8.-

MINERAL W ATER8.

The results, of the examination of a numbel of "Mineml
Waters.from different sources are here presentedjalthough.
some -o( them are, pexhapst of no great interest in a medicinal
pWqt of vieW,. they are not without value in carrying out the-.
~ral. plan 0(. e~JPipap.()JU1 ment.ianed in the -Report of last
year•.
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Gloucester.
The water of a spring on the land of Mr. Borthwick, in the

township of Gloucester, near Bytown, was sent me through
the politeness of the Town Major McDonald. It is strongly
saline, and resembles the waters of Plantagenet and Lanoraie ;
1000 parts of it yield 11'200 parts of solid maUer. The water
deposites by boiling an abundant precipitate of carbonates of
lime and magnesia, with traces of strontia and iron, and the

- concentrated liquid contains besides the alkaline chlorids,
those of calcium and magnesium in considerable amount, be­
sides a small quantity of a salt of strontia, and of iodids and
bromids.

Alfred.

The water of a saline spring said to occur on the ninth lot of
the tenth <!oncession of the township of Alfred, upon the land
of M. Honore Rochon, was furnished me by Dr. A. Seguiu of. .
Rigaud. It is strongly saline and somewhat bitter to the taste,
containing a large amount of earthy chlorids, and belongs to
the same class of mineral waters as the last. 1000 parta of it
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.

Riviere OueUe.
At the Riviere Ouelle I visited an interesting saline spring

which is worthy of notice. It is found on the third concession of
the Seigniory, on the south side of the River, and bpon 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 a little rivulet. The bottom of the basins and the surface
of the land are of clay; the soil is for the most part bare,
with a scattered growth of reeds, and a plant which I had be­
fore recognized as common to the salt marshes of this part of
the country, and which I take to be the Salicomia herooce4
Linn. The earth over the whole of this area is saturated with
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'he saline water, and alter two or three days of warm dry
weather, a copious white saline efflorescence covers the whole
8UJ'{ace, to a depth of three or {our 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 ot
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 tmth.

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 l\quid gave a strong reaction of bromine, and feeble but
distinct traces of iodine. The presence of the latter ingredient
in appreciable quantity, shows the source of the salts not to be
the adjoining sea-water, in addition to which it may be stated
that the adjacent creek, several feet below the level of the
basins, is never salt to tbe taste, even at high tide, when the
water flows back as far this place.

Sle. Anne de la Pocatiere.

In the second concession of this Seigniory, and upon the
land of Nicolas Rouleau is a sulphurous alkaline mineral
spring. The supply is abundant; it issues from the
base of a bill 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 in a few drops of hydrochloric acid,
leaving a trace of sulphate. It contains besides the carbonate
and sulphate o{soda thus indicated, a portion ofcommon salt j

neither bromids or iodide could be detected in the water. In
the same concession, about a mile N. E. from the last, and

B
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l~ .. l
\ ~~ S()~t~ from t,bE:' colle~, t~~ ~~. anqwer spri;ng ne~ ~
~d, and on t~e l;>a;nlt of ~ lit~e .~~~ rh~ supply is b~
,~all, and the tempeJ'l:!.ture of th~ w~t~r in a t~k ~rroUDd~

t~f1 spring, was ~o f. but \his 'Y~ ~ob.~~ly };leated by tlltp
J!1lIl above the normal temperature. "'he water is tIan~~~
~nd saline to t\te taste ; by boi~ng it deposited a sm~ll amOUD~

of carbonates, and when concentrated, crysta;1s of suq,hate o£
lime separated; it was now very bitter to the ~aste, and contain~

besides chlorids, abundance of slllphates pf lime and magne­
~a. The liquid was evaporated with an excess of carbo­
nate of potash and the residue extracted w.ith alcohol, but no
b-ace of iodine could be detected, although a reaction of bro­
inine was obtained; 1000 parts oft~e water gave 5'06 of solid
residue.

$te. Martir&f.

4. portion of a mineral water, from Ste. Martine in Beau­
btP'noia, was brought to me by Mr. A. Primeau, of that parish.
The recent water is said to be sulphurous; it had a feebly sa­
~e sweetish taste and gave 1'98 parts ofsolid residue for 1000.
1$ contains a considerable portion of earthy carbonates with a.
ij.ttle iron, and is when concentrated, strongly alkaline and sa­
line, containing besides carbonate of soda and common salt,
a small portion of sulphates) aI\d distin<;:t ~ces of bromids and
iodids. .

Ckmbly..

In. the month of October last, I visited three ~ineral SpriD~

in the parish of Chambly. The first of these occurs in the
second concession from the ¥ontreal ~Uver, at the Grand Co­
teau, and is upon the land of Antoine Gette. Here a well haa
~en made eight or ten feet deep, in which the water rises to the
surface and issues in a small strell:IIl' A few bubbles of gas,
probably carburetted hydrogen, escape from tim,e to time.
The temperature of the water, was found to be 53,0 F. at the sur­
f~ce, and the same at the bottom of the ~el1, that of t~e air being
'72Q F. The wa;ter is feebly sweetish anq saline 10 th~ taste,
and gives by evaporation 2'09 part~. of solid, residue in toOO.
k deposits on boiling a small amount of~hy sa~ts, and the
IMuid, at first colorle~s, beco~~s d~~p ~e~owish-l;>~owJL. ThiJ,



character, which I bave generally remarked in alkaline mirie­
ral waters, probablydep'ends upon a little organic matter present,
which is modified by the alkaline carbonate. When evaporat­
en to one twentieth, tne alkaline taste is so strong as to ,dis- ,
'guise alinost entirely the SaJirle navar, and the liquid glve&
'-\Vitti Ii salt of baryta t1 COpiO~8 pre'cipitate, whicn dissolves·
:entirely in hydri)(ihlor~c acid, with efferveS'cence. ~e ill..;
cohblic extract of tb~ saline residllegives feeble but distinct.re­
actions or iodihe aii'd 'brom1Ile ~ahs. 5dogra'mmes ot the water
'*'ere evaporated to a small hli}'k, a littie carbonate of ammoma..
waS added, and the whole ev3.IlOrated and dried in a g'and-bath.
The soluble portion mixed with asolution of ,ihl6iid of barhim~
gave a precipitate of ·918 granmies of carbonate of baryta"
equal to 1;916 gramme"s in 1000, and corresponding to HJ295·
t>arts of carbonate of soda. The chlorine in 1000 parts wu
'M71, equal to '8689 parts of chlorid of sodium, and a determI­
nation of the alkali in this forin, gave 2'264 gramnies. Ifwe dis...
regard the mixture of potassium salt, and calculate the whole as
chlorid of sodium, there remains 1'295 grammes of the salt,
corresponding to 1'1744 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 ammoIiia, was dig..,
solved in hydrochloric aCid; the silica was separated by eva­
poration, and weighed 'OlH, corresponding to ·i22 in 1000 pints.
The solution gave '054 of carbonate of lime, and '0908 of car~
nate of magnesia for 1000. in another determination, the pre­
cipitate from 500 grammcs or the water whiCll had been eva­
porated to one-tenth, gave only '()lS gratnmes of silica, it fact:
cbinciding with that remarked in' my Report for last year•.
lipon the examination of another alkaline water, that the silica
remain's in great part in solution, until Ii. late stage in the evi­
pomtion, but is completely separated with the earthy salts,
when the evaporation iilcamed to dryness. Since the abot'e
experiments, I have met with some observations of Bischot'
which throw great light upon the subject. He has found that
carbonates of lime and magnesia are gradually decomposed, in
the presence of boiling water, by silica either i'o its solubie or
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insoluble forms, a silicate of lime or magnesia being formedF

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 eUlhy carbonates, convert
them into silicates, and thus be entirely separated from the
waters. The precipitation at a late stage of the evaporation
of a portion of silica in combination with the earthy bases, in­
dicating a solubility of the earthy silicates under certain con­
ditions, has been remarked in a previous Report, and will re­
quire further examination and adrlitional researches upon these
alkaline waters. This of Chambly is remarkable, from the
fact that more than one-half of its solid contents is carbonate of
soda. Taking the first determination of the alkaline carbonate,
we have for the mineral ingredients of 1000 parts of the water-

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

" of Lime..... ••• •••••••••• ••• '0540
" of Magnesia~.... '0908

. Silicia, '1220
-- !H652

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

In another portion of the parish, about a league. north of the
village of Chambly, there are two mineral springs, upon what
is known as Le Rang des Quarantes (arpents) upon the Ruis­
seau Mace, which falls into the Montreal River. These springs
are upon the land of Mr. Cherrier, and are abourforty arpents
from the river. One of them is a copious spring, which fills
a basin from which the water flows in a considerable
current; its temperature was found to be 58° F., that of the aU.
being 78°, and it is evolves a large amount of inflammable
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gas. The water, which is slightly tnrbid from the suspended
clay, is pleasantly E'aline to the taste, and gives 5'74 parts of
solid residne for 1000. It yields by boiling, a copious preci­
pitate of earthy carbonates, while the concentrated water is
I!ltrongly 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 wt, 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 sulphurouE',
and exceedingly bitter as well as saline to the taste; 1000
parts give 10'16 parts of solid residue. By boiling, the water
lets fall a considerable amount of earthy carbonates, mixed
with a trace of iron. When concentrated to one-half, crystals
of sulphate of lime separate, and the liquid contains, besides
alkaline and earthy chlorids, a large amount of sulphates;
salts of magnesia are abundant. When evaporated with car­
bonate of potash, the residue treated with alcohol, gives feeble
but distinct reactions of bromine and iodine.

ANALYSES OF MINERALS'.

Sphme.-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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qne rhombic prism of 11Scl 50'; while the cleavage prism or
the Lederite gave the angle 1"250 SO'. The mineral of Gren­
tine is massive, but crystals from phillipstowft and Hammond,
New York, were found to exhibit a similarcleaVap'e, and were

,'-'
f11~ supposed to differ in their, exteiniil forms '~m ordin81y
'er>'hette. Mr. Dana has since shown That the d~coi'd8.nee in
tdttfl i~ merely apparent, and that the two am identical in
~t'a.niZf1tio'n,the peculiai' cleavage or the Lederlte con'stibjf.­
Ittg the only recogniZed tiistinction.• The obServations of M.
Bandrimont upon the cleavages of clilcspar, have hOW'eve~

~hbwn that the parallel rhombohedral cieavages of this rirlnerai
Me not always equally perfect, and that it is much more cam­
mon to find one or two of them distinguished from the reSt.
He has further remarked, that in certain varieties, diagonal
tlleavages not observed in others, are found, and also cleavages
parallel to different secondary planes. t Apparent anomalies in
cleavages such as are presented in the Lederite, may then
easily be conceived to be only instances of an unusually perfect
development of some cleavage, which in 'the ordinary crystals
of sphene is very obscure, or not at all observable.

The Grenville mineral was firSt brought into notice by Dr.
A. F. Holmes of this city. It occurs in a vein of plumbago
which was formerly wrought by the Hon. R. U. HatWood, and
is associated with white tabular spar, feliipai', green pyr­
oxene, yellow idocrase, and more rarely zircon and cinnamon.
stolle garnet. The sphene forms masses often several inch~
in diameter, and pertect cleavage-forms measuring from oile to
two inches may be obtained. It is also found at another locality
tlescribed in my Report for 1847-48, about half it. mile north
from this, in a vein With the same minerals, where it foriiig
dnisy-sui'faced crystals, often of considerable size. The h~
ness of this sphene is 5'5; specific gravity of pure cleavable
fragments, 3'490-3'499, from the second locality, 3"510; color
light clove-brown or chocolate-brown; tran!:'lucent. The mine­
ral was finely divided by eleutriation, and dried in a water­
bath. It was decomposed by heating with sulphuric acid,
and after removing the soluble portions by water, repea-

• See Shepard's Mineralogy, Ed. 1844, p. 144, and the AmeriCan Jonmal of
Science for October, 11140, p. 357, and January, 184,5, p. 180.

,. Oomptes Rendus de l'Academie, Nov. 8,1841, p. 668'..



nt
ti~g th~ opeNtion '\f~tb tb~ ~ci4 \pree 01 foUJ: time,s, i4, ~
manner recommended by H. Rose. The remaining 8ilic~ V;~~

~aly~d 1:?y dis_solving it in lJ. boilin~ dilute solution of ~a,
~Dd the o~yd of titanium precipit~tedfrom the acid 8O]u40~by
Q.IIlmOni;;L, \Va, ~so redissolved, to remove from it a little a,~\lf;:'

~nt lime. ~ trace of iron associated with the oxyd of titanlQIQ
W~ no~ separl:!-~eQ; 1.00 parts of mineral gave:-

Oxyd of Titanium TiO ll , with a trace of Iron.. .40·OO
Silica, 31·83
I,ime, 28·31
Loss by ignition,.................................... '40

--100'54

The comp~8ition is therefore identical with that of ordinary
flphene; the formula assigned to the species requires oxyd of
titanium, 40·60,-silica., 81'08,-lime, 28'87. Subsequent e:x:­
perhnents were made with the titanic oxyd, to ascertain
whether i\ was any way distinguishable from that of rutile or
ilmenite, but with negative results.

In a previous Report the existence of sphene in sever~ of the
intrusive trap rocks of this district has been mentioned. It
bas heel} observed at Montreal, Yamaska, Monnoir and
B.rome M:oun,w.in8. The crystals which are generally imbed­
ded ill feillpar and are very numerous, are always honey-yel­
lpwor amber-yellow, transparent, brilliant and exceedingly
I!1inute; t~y are often higbly modified, and from their
8plallness are very difficult to measure. Tkey are evidently
monoclinic, and in the hands of my friend M;r. W. P. Bl\lke, of
New York, gave for the angle of the prism, as a mean of several
measurements, 136° 16', whioh is that of a common form of
sphene. To render more complete the evidence of its character,
I endeavoured to submit it to analysis, and by care was able to
detach from a specimen of trap from Yamaska mountain, '1
grammes, which gave by a single trial 2'76 as the specific gra­
vity. By ignition, ~he pul,Yerized mineral lost only '001 gramme;
l,1eated with sulphuric acid, it left a residue of silica which was
at once dissolved by hydrofluoric acid with the exception of a
:little undecomposed mineral; the silica equalled 81'5 per cent.
The sulphuric solution gave about 40 per cent. of titanic acid,
,~d co».t~ed besides t~, nothing but lime in solution. The



mineral was therefore identical in its composition with ordi­
nary ~phene.

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 coarseiy 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 j

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 flnor-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
ofphosphate of lime, and such upon further examination, proved
to be the nature of this mineral•

.Allanite.-I have observed this rare mineral in small quanti­
ties in a felspathic rock, which is found upon the mountain road
from St. Joachim to Bay St. Paul, about two leagues before
reaching 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 Riviere duLoup, where it is found sparing­
ly mixed with the gold, in minute scales and grains. These
were soluble in aqua-regia, and the solution gave with sal-am­
moniac the characteristic double salt. 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
iridosmi'TUJ, 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 pointB of



121

gold pens. Specimens of both of these metals, said to be from
the Riviere des Plantes, have been placed in my hands by Mr.
Cunningham.

Gold.-The specific gravity of several worn fragments of the
gold from the Riviere du Loup, was found to be as follows:­
15'761-16'490-16,654-17'60-17'77. The third specimen
(I) after being hammered out to a thin plate and twice an­
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 results of the three analyses are as follows:-

I. n. III.
Gold,..•.•...•..86·40••...•.••.••87'77'" 89'24
Silver, 13·60 12·23 10·76

100'00 100'00 100·00

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

I have the honor to be,
Sir,

Your most obedient servant,

T. S. HUNT.



ERRATA
Page 15,-5th line from top, for StromatuporG read, StietlJporc.

.. 'lS,-lOth line from top, for 250 feet, read, 850 feet.




