


M ESSAGE

HIS EXCELLENCY THE GOV}LR\TOR GENERAL,

REPORTS
GEOLOGICAL SURVEY

PROVINCE OF CANADA,

PRESENTED TO THE HOUSE ON 27ta JANUARY, 1845,

PRINTED BY ORDER OF THE LEGISLATIVE ASSEMBLY.

Wontreal :
LOVELL AND GIBSON, PRINTERS, S’I‘, NICHOLAS STREET.
1845,






C. T. METCALFE.

THE GovERNOR GGENERAL transmits for the infor-
mation of the Legislative Assembly, the accompanying
Copies of Rports that have been received from Mr. W.
E. Loean, who is employed on a Geological Survey of

the Province.

GovErNMiNT HOUSE, }

Montreal, 26th January, 1843.






REMARKS

0N

THE MODE OF PROCEEDING TO MAKE

GEOLOGICAL SURVEY OF THE PROVINCE.

ADDRESSED IN SEPTEMBER, 1542, TO RAWSON W. RAWSON, ES«., CIVIL SECRE.-
TARY TO HIS EXCELLENCY THE GOVERNOR GENERAL.

TuE Geological investigations made within the last fow years in
Penngsylvania, New York, and other States of the American Union.
at the expense of their Governments, have thrown great licht upon
the structure of a considerable portion of the country lyme he-
tween the Rocky Mountains and the Atlantic Ocean; and it would
sgem that a vast trough of deposits. conformable from the coal
downwards, extends longitudinally from Mabama to some point
below Quebec on the St. Lawrence, and transverscly from the
shores of Lake Huron to the horders of the Atlantic.

Confining attention to those rcgions, whicli serve to Hlustrate
the probable structure of Canada, it would appear that a nucleus
of coal measures coming from the southwest is spread out in Penn-
sylvania, and that from the southwest corner of this State these
measures extend more than 200 miles in a north-east direction.
while their greatest breadth, from within a few miles of Lake
Erie to the Apalachian range of mountains, may be about 120
miles. From beneath this enormous coal-field, theve erop out in
succession g variety of conformable deposits, which mug}')]y follow'
its contour in parallel bands, and among them, at a distance of
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more than 20,000 feet below the coal, as meas1.1red on the SOtl'lth-"

o side of the trough, is a well marked hmestor}e formation,
eaSt? m ;1 from its fossil? to be contemporaneous with the lower
;SE);:I; Lrocks of Britain. This, in its south-eastern development,
N sses from the Stute of Pennsylvania to that of New York, ar'ld,
pas ¢ 3 i ze Champlain
reachine the banks of the Hudson River a{ld Ifake' C plan,
sweeps into Canada, in the eastern se‘ctlon of which 1t cons'tltutes
the trouch of the St. Lawrence, forming the banks of the river to
some di:E;m«e below (Quebec. Returning from this, its northwe.zst-
ern outcrop touchies the north shore of Lake Ontario, and passing
to the south of Lake Simcoe,* strikes upon Lake Huron.

This limestone rests upon a deposit of sandstone of considerable
thickness, and I am imchned to think that in the western section
of the Province, and on the northern bank of the St. Lawrence in
the castern scetion, these two formations are generally succeeded
hy primary and granitic rocks, which extend to a great distance
northward, while in the Eastern Townships, of the eastern section,
they vest upon clay slatef  In that part of the country which lies
between Lake Ontario and Lake St. Claive, it is probable that
several of the formations occupying the space between the lime-
stone above mentioned and the coal will be found ; among then
liein one which in the State of New York is said to bear valuable
beds of gypsumn.

It this general view of the structure of the country should be
confirmed by such a hasty reconnaissance as

can be made during
the present scuson, it

appears to me that a judicious mode of
bringing out the detuils of its @ colowy would be, to malke several
parallel sections in a northward and southward direction, the num-
ber and locality of which must be determined by circumstances.
These would fix with accuracy the boundurics of the various de-
Posits at certain points, and by intermediate e xaminations the con-
tinuo}l\ divertion of the lines of outerop could be ascertained.
1.Itfls. 1 \,»}Iin,i\'e, upon the sccondary rocks enumerated that the
cluet part of the settlement of ountry exis i
I‘Ocks.PhOWGVQI‘, most of Wili;’l tﬁen ‘:ﬁﬁl“’l\;\‘(lj\ 1 Th? anﬂljy
. are s with forest, will
probably constitute the metulliferons portion of Cenady,

To what
—_— —
—
* Un examination i hay |,
o i i i
half of 1 mation een found that the formation Passes under the northern
t Larther fuy

estigation tends to

! 'S to prove that this .
one, and vecupies &

thun the limes 2©  slate is of mor
lie limest i pusition gver, inst) e

¢ recent origin
eud of under it,
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distance upon these it will be judicious to carry the sections and
examinations is a subject that will require consideration. Tt will
probably be prudent in the first instance to proceed but a short
distance bevond the limit of settlement, until o much of the vene-
ral surveyis completed as will be sufficient to detcymine with ?ruth
the prominent geclogical features of the country, and so connect
them together as to form the foundation of a more extended or
more claborate investigation subsequently, should the Legislature
deem it expedient to permit the present Survey to continue suffi-
ciently long for the purpose, or institute a similar one at a future
period.

The proposed mode of proceeding to examine the geological
structure of the country will be perfectly efficacious in obtaining a
correct general knowledge of its mineral riches, which, no doubt,
is the first and main object to be attended to in the investigation.
It will be essential for true sections to contain these mineralogical
details, and they can be ascertained as the examination proceeds,
to that degree of minutencss to which a due attention to an econo-
my of time and means may permit the adoption; while there is
no contemplated object of the Survey that may not be served by
the plan in question, whether 1t be to ascertain the existence of
rocks that may afford good materials for building or ornamental
purposes, or for the repairs of roads; of mineral springs, of sub-
stances fit for manunfactures or manures; or of new minerals; or
to make collections of specimens to be placed in public institutions
for the elucidation of the whole subject.

It would materially assist the attainment of a rapid reconnais-
sance, if answers could be obtaincd to the following questions, from
as great a number of persons in the country as are likely to have
observed the facts to which they relate.

QUESTIONS.

What is the locality of any limestone in your neighbourhood, or
other place that you are aware of, in regard to some known river
or lot of land, and over what extent of country does it spread ?

Is it divided into beds ?

Do the beds lie flat, or to what point of the compass do they
slope, and at what inclination to the horizontal plane ?
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Ave there any organic remains or <hells in 1t ?
What is its color and texture?
Do~ it make good lime ?

Will the e set in water ?

Where ix there any saudstone in your neighbourhood, or that
you know of ?

Are the beds flat, or to what point of the compass do they dip
r slope, and at whiat tnclination to the borizon ?

Is it a freestone ?

I it fine or course erained. or aree th(‘re any pebbles enclosed
in 1t and of what size are the pebblez 2

Can von state the exact lumhty of any plaster o1 gypsum beds,
or of wy salt sprines?
What kind of rocks ave near thenr, and how near them ?
Can you state the lU"Lllit’)' of any iron ore ?

I~ 1t how or mountain ore ¥

Do you know the locality of any veins of lead or copper ore 7

What 15 their thickness, and in what divection do they run

Do you know the locality of wny coal in the country ?

Ave there any great masses of rock in your neighbourhood, and
what ix the locality and quality of them ?

Can you procure specimens of ores or rocks or fossils, and state
the locality whence they come ?



PRELIMINARY REPORT,

ADDRESSED TO

RAWSON W. RAWSON, ESQUIRE,

Civil Secretary to His Excellency the (Governor General,

MoNTRrEAL, 6th December, 1842,
SIR,

Unfulfilled professional engagements, contracted in
Britain previous to my undertaking a Geological Survey of this
Province, rendering it necessary that I should avail myself of the
permission accorded by IHis Excellency the Governor General
to pass the winter on the other side of the Atlantie, [ am desirous,
hefore my departure to state, for the information of His Excel-
lency, in how far it may be considered the Survey in question has
been advanced by my present visit to Canada.

This visit I am disposed to regard merely as preliminary and
preparatory to a vigorous and systematic entrance upon the du-
ties of my task next season, after a mature consideration of the
information and materials now collected shall have enabled me to
recommend for adoption such a plan of investigation as may pro-
mise to lead to the most speedy and economical development of
the mineral riches of the country; and when attention is given
to the wide expanse of surfuce to be examined, which, stretching
from the North Western shore of Lake Superior to the mouth of the
Great River that unwaters the whole area, spreads across twenty
five degrees of longitude and ten of latitude, and comprises in the
mere narrow strip partially settled along the River and its Lakes
upwards of 60,000 square miles, the advantage and absolute ne-
cessity of a judicious and systematic plan of operations, so as to
attain a satisfactory result in a reasonable time, are too obvious

to be insisted on.
B
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my presence in Britain will, I am per-

formine such a plap. n will, |
I“ t ! v. as it will give me an

suaded, be of essential service to thfz :\fm'\'(‘ e eadin
geolugists on the subject. .\mong others, : o

in addressine myself to Sir Henry T. De la Beche, who so ably
divects the Ordnance Geological Survey of that c.ountry'. zm‘d who,
taking a deep interest in the investivation 1nst1tute(’l 1n'sz‘:uid,
has in the handsomest manner offered to make the scientific force
of his staff available in the analysis of Canadian minerals and the
comparizon of Canadian fossils, should any difficulty aljise in
their examination here. I hope also to obtain the suggestions of
Mr. Lyell, whose recent visit to the New World having given him
an npiun‘tunit)' of elosely stwlving the results arrived at in.the
Geologival Surveys appointed by their Legislatures in - various
States of the Anweriean Unlon, and of subsequently comparing
the<e with the labours of Dr. Gesner and othevs in New Bruns-
wick and Nova Scotia, will vive his opinions a peculiar value in
recarid to the structure of both extremes of the Proviuce, while
these opintons will still further be enhanced by the personal in-
spection he lestowed en several points in Canada itself during
his rapid trandit thvough it. With a view to the formation of
svstematic plan of operations, my efforts on my arrival here were
direeted not ~o much to personal examination as to the collection
of suchi information as might already ecxist in the country, in pub-
lic documents and reports, in contributions to the transactions of
sclentifiec Socicties, or in the possession of such of the inhabitants.
ax mirht have devoted observation to geological facts in districts
immediately surroundine them ; and cansidering that the meeting
of the Legislature 1n the commencement of September, when so
many persous of intellivence might bring contributions from dif-
ferent and distant localitics, would afford a valuable opportunity

for conee ity th 3

3 i ¢t iting 1\][ Wle(l (5 earing 1 €« (3]
wen a4 0O g b 3 2 O h ;,ub Ct,
[ Was llld lce(l to reman some time at the e

v indueed f at of Government to
avail my~elf of it. T wus enabled at the same time to form a col-

lection of ~ucly map< of the countrv as were within the

e controul

arious departments of the Government, and ta have the
mounted and propared for service in the field .
thank~ are due to the Provincial Seeret .
ral, the Commisioner of Crown Lands ‘
of Works, and others, b

For these my
arles, the Sur\'eym’ Gené-
the President of the Board
But amone the documents which have
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come into my hands, I have especially to express my obligations
to His Excellency the Governor General for the published reports
he has been instrumental in procuring for me on the Geology of
various States bordering on Canada.

The value of these reports cannot be over-rated, and the study
of them will tend to save a vast amount of labour and difficulty in
the geological investigation of the Colony. The final reports of
the surveys accompanied by maps, geologically coloured, have
not yet been placed before the world, and thongh the want of
such maps often renders it tedious and perplexing to trace out
with accuracy the range of the formations described, enough is
already given to teach a geologist what succession of rocks he
has to search for in this portion of North America, and what
subordinate mineral contents he may cxpect them to possess.
Their range too is generally indicated sufficiently, where they
abut upon the shores of the lakes and rivers that separate the
two countries, to enable him to conjecture at what point they may
strike into Canada, and were some one member of the series of
deposits, well marked by its organic contents, accurately traced
through the Province, a few general tranverse sections would in
as short a time as is practicable bring out the main features of
Canadian Geology.

From the labours of the American geologists. as detailed in
these reports, it would seem that a gigantic trongh of transition
deposits, conformable from the carboniferous era downwards, ex-
tends longitudinally from Cape Tourment below Quebec to some
point beyond Alabama in the Southern States, and transversely
from the northern shores of Lake Huron, to within no very great
distance of the borders of th Atlantic Ocean.

Confining attention to those regions which more immediately
serve to illustrate the probable structure of Canada, it appears
that a nucleus of coal measures coming from the south west is
greatly spread out in Ohio and Pennsylvania. That portion of
the deposit which belongs to Pennsylvania alone: extends 1 an
unbroken body from the south west corner of the State, a
distance of 200 miles in a north east direction, while it occu-
pies a breadth of 120 miles, from within twelve leagues of
Lake Erie to the Apalachian range of mountains. Its line of
contour exhibits on the North East a number of salient por-
tions, pointing like fingers in that direction, and zeparatod
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fron one apother by the effect of a series of .pa,rallel a'ntmhsr(l)z;:il;
axes, along which have been worn dfaep v.alleys n tlile Yfarlouss ot
deposits below.* ‘These salient portions in the car om‘e;"lou o
crop are thercfore minor coal troughs subordinate to fl:hg o
one, and though as parts of the great unbroken body of the e(i
posit they reach no further than the road betwegn Buffalo an
Philadelphia, there continues from the ex‘?remlty of .each a
series of outlying patches resting on sinclinal mountain-tops,
which in some cascs run quite across the State and enter that of
New York. The most castern out-lier is the anthracite coal
region of Wyoming, the position of which is within 20 miles of the
Delaware river, where it forms the dividing line of the two States
mentioned, at the north-eastern angle of Pennsylvania.

From beneath this enormous coal-field, with all its outlying
patchies, there crops out in succession a variety of conformable de-
posits, which on the surface roughly follow the contour of their
carboniferous central nucleus, in parallel belts of unequal breadth,
and accommodute themselves to all the sinuosities occasioned by
geological or geographical undulations.

These zones of course take a wider and a wider sweep as the
deposits descend in the serics, and the range of those at the base
shew that the accumulated thickness of the whole must be very
considerable, however flat the trough may be. As measured on
the south side of the trough, this thickness has been ascertained
toamount to 30,000 fect, and though it is possible sey
boers of the series may thin down towards the nerth,
fail to be of yreat amount on that side also.

The lowest of these conform
caleiferous san

eral mem-
it cannot

able deposits consists of silicious aznd
. Istones of variable quality, which give support to a
thick and conspicuous formation of blue limestone and associated
shale, well marked Ly its organic remains. In its southern de-
velopment, this limestone has been traced across the State of
Pennsylvania into that of New York, where gaining the Hudson

River, it Passcs on to Lake Champlain and thence rung nto
Cunada.

H.avmg, when in this country upwards of 4 year past, made g
cutisiderable collection of the fosl ,

s of this formation and subse-
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‘they have examined them with much interest, and pronounced
them with some degree of cautious hesitationto be long to the lower
silurian rocks of Murchison. The coliection is, at present, in the
possession of Mr. John Phillips of York, Paleontologist to the
Ordnance Geological Survey of Great Britain, who is at this time
engaged in making an extensive review of the fossils of the silu-
rian epoch generally, and the favourable opportunity thus occur-
ring for accurate comparison, will, it is hoped, enable him to pro-
nounce a decided opinionon the question. But whatever be the pre-
cise equivalent of this rock in Britain, it is strongly marked by its
organic remains in this country, and the formation is of a very
persistant chavacter. The surface over which it spreads in
Canada is very great. Commencing at Lake Champlain, its south-
ern margin keeps considerably to the south of the St. Lawrence,
Of the distance between its outerop and the river, however, I am,
as yet, doubtful, not having, either from personal inspection or
the information of others, ascertained it lower down than Yamaska,
where I understand a stratified limestone answering its character
1s quarried for building and burning. This is about twenty-five
miles from the bank of the St. Lawrence, and whatever be the
distance further on, the base of the formation ultimately reaches
the vicinity of Cape Tourment helow Queber.

Turning at this point, and following its northeru outerop up the
St. Lawrence, it is found to run along the foot of a range of
syenitic hills of a gneisoid order, which preserve a very even and
direct south-western course on the north-western bank, and over
the face of which various tributaries of the great river are succes-
sively precipitated in rapils and cascades, that. at once cutting
deep into a thick and wide spreading deposit of an argillaceous
character, (supposed from the remains of mavine shells with which
it is associated, to be of the most recent tertiary age.) in many
places, expose the solid stratified rocks buried bencath.  On the
Maskinongé, the syenitic range is about twelve miles from the St.
Lawrence ; on the Achigan about twenty; and it strikes the
Riviere du Nord about half a mile to the south of the village of
St. Jerome. Following this stream down, the primary rocks,
which are close on its northern bank, gradually assume a course
with less of southing in it until they rcach Lachute Mills, where
their direction becowmes nearly due west.

Along this line from Cape Tourment to Lachute, the outcrop of



14

the limestone does not in all cases come quite up to the primary
rocks.  There is occasionally a space lett between thex-n‘f"or the
caleiferous sandstone on which it rests ; and along the Riviere du
Nord this rock, capped by the limestone, 1s seen ‘m several pla.C(;)s
in a well defined escarpment about half a mile from the sy.enlt%c
ranue, dipping southward at an angle of six .(log'rccs'. which 1@
probably one or two more than the average dip along the whole
line of strike from the neighbourhood of Quchee.

The distanee from Lachute to the exit of Lake Champlain in a
straioht southi-cust line across the upper end of the Island of Mon-
treal is about fifty miles; and from what has been said, 1t would
appear that the lnnestone under examination, from this line to the
north cast vonstitutes @ shallow trough, which in the neighbour~
hood of Montreal is of the breadth specified, and which gradually
tapering to a point, terminates at (ape Tourment, a distance of
180 miles down the St. Lawrence, which flows through the middle
of it the whole way.  Whether any superior rock rests upon this
fermation in the district described, T am not prepared to say ;
but from the abundant presence of limestone in the Island of Mon-
treal, which ocenpies the very centre of the basin, if any does
exist (and the position of a conglomerate on the Island of St
Helens renders it not unlikely) it will probably be of small
extent,

Following the limestone formation to the westward, the basiny
which has been mentioned, after passing the line up to which it
has been hrought, splits into two parts against an extensive trach
of primary country in the State of N i’m'k, vising up hetweer
Lake Clouplain and the lower end of Lake Ontay

into Canada at the Thousand I-lands.
comprehewds the eg)

10, and passing
Of these divisions, one arm
vareous rock already spoken of
along Lake Champlain, and the other
miles within the southern rim of which runs the St. Lawr
from the Thousand Lslunds to Lake St. Francis; whil
euterup, -l"'rl'll"rilx‘_g on the Ottawa, rests upon a continuation of
the syenitic runve of rocks described, which, proceeding fromy
Lachute, first touch this river at Grenville, and kee £ r(?m
northe.rn bank the wlgle wuy to the Townshi,p of Hull g '01111 e
exceptwn of one point in the Township of Alfred wher ’tvlvlt 'the
n'mkmg an etbow to the north, has the prima;v ror-;E o r};ver
sides. J'm-\mug the Gtrawy against the stream,(tho 1:i§'ir?rxlnaliz};

as existing
constitutes g trough, a few
ence
e its northern.
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2 considerable bend to the southward above the point where it
thunders down the Chaudiéres at Bytown (a cataract inferior in
¥mportance only to Niagara,) and thus in Hull the limestone has a
breadth of about five miles on the north of the river. But how
much further up the stream the formation extends 1 have not yet
ascertained, though, I believe, it is known to reach the neighbour-
hood of the Lac des Chats. From the Rapides des Chats to
Brockville, the distance in a straight line is about seventy miles,
and about ten miles to the westward of this line, the bassct edge
of the western extremity of the trough under description, gently
rises up to rest upon the eastern side of a great promontory of
syenitic country coming from the North to connect the vast
primary regions of (anada, by the very narrow isthmus of the
Thousand Islands, with those which spread out like a huge
peninsula in New York.

Between these primary rocks and the southern outcrop of the
limestone, the calciferous sandstone assuming a very silicious char-
acter, is largely developed ; but on the northern side of the trough
I did not any where detect it coming to the surface, though the
limestone was in 10 place seen to approach the primary rocks so
near as to determine its absence, and the lowest calcareous beds
always possessed so much of an arenaccous mixture as to deteri-
orate the quality of the stone for the purpose of making lime. On
the western side of the trough the sandstone with the limestone
resting on it, 1s visible, among other places, at the Upper Narrows
on Rideau Lake, dipping a little to the north of cast at an angle
of four degrees.

On the westcrn side of the syenitic promontory which has heen
mentioned, the sandstone appears to thin down and dic away alto-
gether, and the limestone, which after passing round from the
Hudson River by the vallcy of the Mohawk River and Trenton
Falls, comes into Canada by Howe and Wolfe Islands, is seen at
Cedar Island, in the vicinity of Kingston, to rest immediately on
the syenite.

Continuing to trace this formation westward, its northern boun-
dary from the lower extremity of Howe Island has a strike to the
W. N, W., which carries it to the iron works in the Townships of
Madoe and Marmora, where, cut out into promontories, peninsulas,
and outlying islands, it is embossed upon the primary rocks below,
and resting on which unconformably at so small an angle that,
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without much difficulty, it is impracticable to estimate vlvhat thej
average dip may be, it horizontally fills up the undulations and:
cavities in their surface.  On closer examination it will probably
be found that a similar fringe garnishes the outcrop of the deposit
the whole way from the Thousand Islands, not only in the direc-
tion of Marmora, but also in that of the Lac des Chats. The top-
of the formation is sair to strike into Canada at Newcastle, on
Lake Ontario, and if such be the case, its breath to Marmora may
be taken at above thirty miles.

My information as to the development of this calcareous band
farther west is not very precise, but in its progress in that direc-
tion it is known to come upon the shores of Lake Simeoe, and to
strike those of Lake Huron in Nottawasaga Bay. From this,
taking a more northerly course, it constitutes the south-west boun-
dary of Georgian Bay. forming Cabot’s Head.* 1t then gains the
Manitoulin and Drummond Islands, where it has been described
by Dr. Bigshy, and thence reaching St. Joseph’s Island, the for-
mation terminates in Canada.

The important tigure which the formation thus followed will
ylake on the map of (‘anadian Greology may be estimated, when it
is stated.. that in this Province it is in all probability the upper-
¥nost s?hd rock undcr. not. much less than 30,000 square miles of
its surface,t thus constituting nearly one half of that which is likely
to enrage the early attention of the Survey }

. It abounds in excel-
lent building materials, a

nd its quality n man 1: 1 i

. : . 3 any places 1s suffi-

c1ently hard to take a h]gh pohsh, and yield a oood marble :
i} >

though the geological investig; i

. 7 ations of New York do not shew it
te possess any mimerals of great value, it teems with excellent
mineral springs of various kinds, and in eeneral CIves gy ‘

a most fruitful agricultural soil, ) ) ppert to
‘ It will readily he understood, that the shor
in the country can have enabled me to extend
over but a small portion of the vast 1
The main ohject of my excursions has b

t time I have heen
personal ohservation
act brought into review.

cen to trace, as far as pos-

—

* On farther investication it .
i 1t 1y found that ¢ ’
I)r\upmo_nd Islands are composed of 3 limestoanbol i end the namatoulin and
pu(slmun 1;]1 the series of depusits, and t i
and nort " i
and 0 ! ern ghores of.Lake Huron will probably
fl ,iflk\ Unl:\ntmu mentioned in the text y mar'k the boundary of t
te rocks extending | i ur
¢ rocks extending immediately under this surface will Pprobabl
L robably

the 1w next i f v
2 Xt sucevedine ationg 1 i '
2 WOrmatlons re.rige on the hmvstv)m fso nel
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sible, the limits of the limestone that pervades it; and though
many interesting tacts connected with other branclies of the sub-
Ject, have been ascertained, and much fossil and mineralogical ma-
terial been collected, therc has not yct been any opportunity to
arrange the one or examine the other, with the attention due to
the attainment of accurate results. The detail of these I am
therefore desirous of reserving for some future oceasion. My pre-

sent object 13 to exhibit such a probable |

ading feature In the
structure of the country, as 1+ hkely to sugeest a systematic plan
of operation in the Survey ; and this well marked zone of limestone
at the base of the transition rovks, i so far of such a character,
that, its course beiny well ascertained, it will at onee determine
the direction in which to search for mectals, and that in which to
look for coal.  Geolonieal experience teaches that the netalliferous
rocks arc below it, the carbouniicrous above.

Dr. Buckland has remavked that, ¢ Before we had acquired by
“experiment some cxtensive knowledee of the contents of cach
* series of formations, which the (reologist can readily identify,
““there was no @ priori reason to cxpect the presence of coal in
“any one series of strata rather than another.  Indiscriminate ex-
“periments in scarch of coal, in strata of every formation, were
« therefore desirable and proper in an age when even the name of
“ Geology was unknown, but the eontiniance of <urh experiments
“1in districts which are now ascertained to be composed of non-
« carboniferous strata, of the sccondary and tertiary series, can no
“longer be justified, since the accumulated experience of many
* years has proved that it ix only in those strata of the transition
“geries, which have been designated as the carboniferous order,
¢ that productive coal mines on a large seale have been discovered.™
This observation, wherein is embodied the rule guiding the re-
searclies of Geologists for coal in the comntries whose depoxits
have given the rule birth, and applicable to formations below as
well as above the true position, is one of judicious caution to the
investigators even of distant localitics, where the greatest chances
of a difference in condition might by some he supposed to exist.
But it is brought home with peculiar force to Caunada, secing that
in its immediate vicinity the geolozical position of the productive
coal bearing formation has been clearly ascertained and the rela-
tions it bears to the rocks that strike through the Province have
been accurately determined. The CGeological Surveys of Now

¢
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York and Pennsylvania demonstrate that the Pwhmble ‘C()fll rlllllxcj;
sure< exist at a cortain point above the calcare(?us fom‘l?a‘tlono\ft e
here spreads out so vastly ; and the g(;ugmph‘lcal Pozllt ]Onliroc ton
being once fixed, it will be by transverse scetions 1I‘l bli(' Co‘nq-ca
of its dip that we shall gradually apprgnch to' coal ; 1.u ll‘lt ekin
quence of the small vemoval from horléo'ntah.ty th}e imeston o
so many places exhibits, the lineal superhgal distance bet‘tvem} 1
two formations will probably be very considerable. Judging from
the conditions of the deposits cceupying the interval, as dev'elo.ped
in the bordering country, they will afford sand-stones for bulldullg,
hydraulic lmestones, gvpseous marl and pure gypsum, br.me
sf)rinf_»'s:, fossillifcrous won ore, and various other matcrials of high
importance to agriculture, and useful in the arts.  In the prunary
rocks below the wide-spreading limestone deseribed we may anti-
cpate the eccurrence of the magnetic oxide of iron in very great
abundance, the existence of plumbage and the presence of the
ores of copper, lead, and zine.

The labours o Cuptain Bayfield, Dr. Bigsby, Capt. Baddely,
Dr. Wilson, Mr. Green, and others, shew that the primary rocks
form a continuous line from onc end to the other of northern
Canada. They constitute the northern shore of Lake Superior,
and that of Huron, and coasting along the North margin of the
great transition trough described, the y reach Cape Tourment,
whenee they form the north shore of the St. Lawrence and run
along the coast of Labrador.

From heneath the southern edge of the transition tr
vises an important formation of pyr
dependent planes of cleavage and deposit, which is widely spread
over the Lastorn Townships on the south side of the St Luawrence.
But upon this to the south of the Rivitre de Famine a tribut
of the River Chaudiere, which
bee, there rests a fossillifer

ough there
itiferous clay slate,* with in-
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juins the St. Lawrence near Que)-
: ous limestone whose organic remains
as far as known, do not yet contradiet jts 1dentity with the O‘I‘e&';
1,\[1(_‘(11‘00'115 deposit of Canada,t and I qin informed that 5 p?oba—
IJL; VCuntH:lliltlon of this fossiliterous rock may be seen gently dip-
pig southward on the north hapk of the River St F;ancis and
bl
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rising again on the southern side all the w ay from Lake Aylmer
to the vicinity of Sherbrooke. Tt this be the case we may here
have the western extremity of another great transition tr ough
which, widening as it proceeds to the castward. may u]tmnteh
hold within it the great coal-field of New Brunswick and Nova
Scotia.

The western oxtremity of this, like the north-castern extre-
mity of the Pennsylvanian Basin, will probably Le split into a
number of subordinate troughs formediby parallel anticlinal axes,
but the great dividing oeolomml ridge between the two grand
carboniferous aress, would, if this view be correct, be a continua-
tion of the Green Mountains of Vermont. And thouvh these do
not appear to have any decided geological feature to represent
them across the line between the St. Lawrence and the Famine
they are evidently prolonged into the Eastern Townships as far
as Orford Mountain, and a hill called the Carbuncle on the west
side of Brompton pond, which is sufficiently to the north to carry
an anticlinal axis between the two transition trouchs supposed.

Of the relative age of the contorted rocks at Pointe Lévi* op-
posite Quebee, [ have not any good evidence, though I am in-
clined to the opinion that they come out from helow the flat
limestone of the St. Lawrence; and from the description given by
Capt. Bayfield of the southern shore of the river, from the vicinity
of this point to Cape Rosier, it appears probable that the coast
strata all the way down, arc of the same epoch,

At Cape Gaspé there rests upon thesc a very important deposit
of limestone forming cliffs upwards of 600 feet in height, and as
Capt. Bayfield describes the direction of the strata along the
south side of the St. Lawrence as trending very much with the
shore, the limestone deposit in question ought to be found at a
variable distance from the south shore of the river for a consider-
able distance up. It seems to me not impossible, that gradually
diverging from the St. Lawrence it may ultimately be traced to a
Junction with the limestonc of the Riviére de Famine and River
St. Francis, and thus be shewn to occupy, with respect to the coal
of New Brunswick, the same relative position as the western
limestone does in regard to that of Pennsylvania.

* The accumulation of evidence points to the conclusion that the Point lLevi
rocks are superior to the St. Lawrence limestone.
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The Northern outerop of the New Brunswick CO&;I-?G(;]; lz,lrl
Delieve, stated to reach Canada onthe sl}ore of: the E:&) of Chaleur.
What the distance of its bae may be tron? Cape Gaspe 18 uncer-
tain, but even if it do not exceed twonty nnlels there w1-11 be space
cnouch at & much less dip than Capt. Bayfield h?s given to the
limestone there 125 deavees) to hold the total thickness of the
varions formations that may oceupy the interval, even should they
measure as much as their equivalents in Pennsvlvania,

The Island of Anticosti, and the clusters of Mingan and Esqui-
maux to the north of it, as well as some narvow strips of the
neighbouring main ave composed of limestone, which it Would' be
necessary to conmect with the Gaspé strata.  Their geographical
situation might at first sight scem to Place them Jower in the
order of superposition, the general dip of the Guspé district being
to the South, but a fold over a eurvilineal prolongation of the an-
ticlinal axis of the Fastern Tu\'»'nships might account for the geo-
evaphical posicion in question,

This conjectural view of the general structure of the castern
part of Canada, is eiven without confidence, as the facts are yet
too scanty to establish it.  But it would at once be invested with
a high degree of probability were the fossils of the Cape Gaspé
Iviestone and those of the St Lawrence deposit, on

rison found to agree* and I have been induced to bring it forward
ehiefly to state this circumstance, for the purpose of illustrating
the very ereat importance of organic remains in geological inves-
tications,

1gid compa-
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tie general structure of the country, and therely facilitatinq the
discovery of minepal riches in othey formations, )
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My object has been to give a probable sketch of some leading
feature in Canadian Geology, and if I have succeeded so far
as to render more casily intelligible the merits of such a plan
of future operations as a less hasty consideration of the evidences
collected may finally suggest, I shall rest satisfied that my time
has not been misapplied.

I have the honour to be,
Sir,
Your most obedient humble servant,

W. E. LOGAN.






REPORT OF PROGRESS
FOR THE YEAR 1343.

MonNTtREAL, 27th November, 1844,
SIR,

I have the honour to request that you will place before His
Excellency the Governor General, the accompanying Report on
the progress made in the Geological Survey of Canadain 1843, It
has been delayed until the present time in the hope of information
from Britain in regard to the consumption of Lithographic stone in
Europe, which I am sorry to say has not yet arrived.

I have the honor to be,
Sir,
Your most obedient humble Servant,
(Signed,) W. E. LOGAN,
Provincial Geologist.
Honorable D. Davy,
Provincial Secretary,
&e. &e. &ec.

TO HIS EXCELLENCY

THE RIGIIT HONORABLE SIR CHARLES THEQOPHILUS METCALKE,
BarT.,, G. C. B, Goviry¥or GENERAL, ETC. ETC. ETC.

MoxTREAL, 28th April, 1844.

May 1T PLEASE Your EXCELLENCY,

Previous to entering for the cnsuing season on the field
labours of the Geological Survey committed to my charge. it is
proper that I should report to Your Exeellency the progress made
in the investigation up to the present period; and for the purpose
of rendering the details that may be given en this and en any
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future occasion more connected and intelligible, it appears tf) me
expedient that I should place before you a short flcco;lnft;' (l)\fI Oiltll?
gencral structure of an exter.xded area on the c‘ontmen ) o
America of which the geological features of Canada fOP?J ut a
part.  With a general sketch of the s-ubJect Pefore the mind, t‘hc
isolated facts, from time to time ascertained, will be the more easily
remembered, their bearing and value more readily understood,
and the harmonious relation of parts, which would otherwise scem
confused, will be more distinetly discerned.

The liberal view of their own interests, which, during the lkast
ten years, hasinduced not less than twenty of the State Legislatures
of the American Union to institute investigations into the mineral
resources of their vespective territories, and the devoted zeal and
very great skill, with which their various appolnted Greologists
have prosecuted the tuskx committed to them, have thrown a cleay
light upon the structure of a vast portion of the Atlantic side of
this continent; and the valualle economic and scientific results of
these examinations, extending over an area cxceeding haif o
million of square miles, are now gradually appearing before the
world.  They cxcite a high degree of interest in Europe, whero
comparative references are made to them with increasing fre-
quency, and the investization of no country on this side of the
Atlantic will now he satist’actorily carried on, without deriving
from them an explanation of many phenomeny, of otherwise diffi-
cult solution, ~Bordering on Canada in nearly her whole length,
s the States in fuestion do, g knowledgc of their structure is in-
dispensable o the comprchension of hep ceology,
much gratification ip acknowledeiy e, ot onls
vonferred 1y the Anmerie Qe a2
but alw the essential S(-'l'iince bt‘;l \])‘L.L‘a(\:inv 31;} selence in ceneral
amination of Cangdy oo ve 'ch?nl thein ]ll‘ the ex-
) : M pavticular, Iy availing mysclf of the
abours of the American Geolagists g illustrate ‘the N 1 el
tions of the rock formations of the Pravi it will senera rela-
to divide the subject inte ¢ rovinee, it will L
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’ WESTERN DIVISION.

The western division, as connected with the Geology of Canada,
may be described as a gigantic trough of fossiliferous strata, con-
formable from the summit of the coal to the bottom of the very
lowest formations containing organic remains, with a transverse
axis reaching from the Wisconsin River and Green Bay in Lake
Michigan te the neighbourhood of Washington, a distance of
nearly seven hundred miles; and a longitudinal one extending
from Qucbec in a south-westerly direction, to some point, with
whiel: 1 am unacquainted, beyond the Tenessee River in Alabama.™
‘Contained within this vast trough and resulting from gentle undu-
lations in the strata, giving origin to broad anticlinal forms, there
are three important subordinate hasing, in the centre of each of
which spreads out an enormous enal-field. One of these extends
in length fiom the County of Logan on the southern borders of
Kentucky, in a north-westerly dircetion to the Rock River in
Illinois, where it falls into the Mississippi, a distance of three hun-
dred and sixty miles, and in breadth from the mouth of the
Missouri to the County of Tippecanoe, on the Wahash in Indiana,
two hundred miles. Presenting an oval form intersccted by the
River Ilinois, Wabash and Ohio, and hounded by the Mississippi,
which sweeps along ncarly the whole of its western margin, this
coal-field covers an arca of 55,000 square miles. The second
occupies the heart of the State of Michigan, and reaching 100
miles in an east and west direction from within thirteen leagues
of the Lake of that name to Saginaw Bay in Lake Huron, and
150 miles in a north and south line from the neighbourhood of
the Rivers Manistec and Ausable, to the source of the Grand

iver near Jackson, on the road between Detroit and St. Josephs,
it exhibits an irregular pentagonal shape and comprises a super-
ficies of 12,000 squarc miles. The third carboniferous area
stretches longitudinally about 600 miles in a north-easterly course
from the state of Tenessce to the north-eastern corner of Pennsyl-
vania, where many outlying patches belong to it, and 170 miles
transversely from the north branch of the Potomac in Maryland,
to the south-eastern corner of Summit County in Ohio, just twelve
leagues south of Cleveland on Lake Erie. It posscsses a sinuous

* See the geological Map of the Middle and Western States, lately published by
James Hall, Esq., one of the State Geologists of New York.

D
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subrhombuidal form and spreading over a surface §on1ewhat
larger than the first named coal-ﬁeld,. may' comprlse abc.)ut
60.000 wuare miles.  The Ohio and its trlﬁbutz‘m(‘s unwt:),ter
nearly the whole of it, and the main trunk of this great river
serpelntinc:\' throuzli the centre of the region for about 400
miles of the upper part of its course. The Susquehanna a1.1d
its tributarics intersect the north-castern extremity of the deposit,
and the vallics of denudation in which these waters flow,assisting the
effeetof asories of nearly equidistant undulations in the stata, there
break its continuity into the outliers alluded to, which generally

rest on sinclinal mountain (:p3, in the interrupted prolongation of
a number of narvow subsidiary troughs resulting from the undu-

lations in question, and giving an irvegular and decply indented

contour to the outerop of the main body of the coal. The chief
part of thie outliers, as well as the main body of the deposit, and

also the other two great coal-fiells described, yield fuel of the

bituminous cuality 5 but to the castward of the Susquchanna, there

arc three large outliers almost sufficiently important to deserve

the designadon of another coal-field, in which the fuel contained is

of the anthracitic Iind.

The undulations which hiave been mentioned,
portant {iaturc in the struetur
Lawreneo and the Atlantios
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great rance of highlands, The disturbances whicly have given
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erigin to these mountaing, as they affect the coal measures, must,
of course, take their date subsequent to the carboniferous era;
but, as may be gathered from what has been said, it is only on the
south-east side of the third coal-field that the measures are vio-
lently corrugated and fractured. The north-west outerop exhibits
a comparatively quiescent condition, and it would appear from the
regular coutour of the Illinois and Michigan deposits, that the dis-
turbing forces had entircly died away before veaching them. It
does not seem improbable, however, that the broxd low anticlinal
arch which separates these two from the other, may have some re-
lation to the expiring effort of those forces, for although its axis
cannot be called precisely parelled to the Apalachian undulations,
there are yct bends in it thatsecm to correspond with some of the
curves of that chain of mountains. From Monroe County, in Ken-
tucky, this axis takes a gently sinuous course, running under
Cincinnati, on the Ohio, to the unper end of Lake Liric: thence it
curves to the upper end of Lake Ontario, where my assistant, Mr.
Murray, has observed its influence in deflecting the strike of the
strata in the neighbourhood of Burlington Bay. It then cnters
the lake, under the waters of which it probably dies away towards
the north shore.

From beneath the three great coal-fields which have been men-
tloned, the subjacent formations crop out in succession, surround-
ing their carboniferous nuclii with rudely concentrie belts of greater
or less breadth, according to the thickness or dip of the deposit,
and taking a wider and a wider sweep as they descendin the order
of superposition, while they conform at the same time in their su-
perficial distribution to all the sinuosities and irregularitics ocea-
sioned by geographical and geological undulations. The organie
remains of these rocks proclaim them to be contemporancous with
the Silurian and Devonian epochs of Europe, including the old red
sandstone; and the Pennsylvanian geologists compute that in
their south-eastern development they attain the aggregate thick-
ness of about 30,000 fect. But in the State of New York, where
the quiet condition of the northern outcrop atfords an admirable
opportunity of determining with certainty all the relations of the
deposits to one another, not morc than onc third of that amount
can be made out. It would seem, thercfore, if' the many compli-
cated folds existing on the south-cast side have occasioned no error
in the cstimate, that the formations must thin down greatly to-
wards the north.
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These fossiliferous formations, wherever they have been found
in actual contact with the rocks beneath, appear to I:OSL urpoﬁ
masses of the primary order. DBut the geologists of f‘\ cw York
consider thev have evidence of the cxistence of a series of non-
fOSSiHifCI‘OusUScdemontary strata, In a more or less hl.ghly Cl’yS’Fﬂfl-
line condition, of an are between the two.  As considerable diffi-
culties, however, attend the quesidon, 1t will be sufficient for the
purposes of the present description to unite all the subjacent rocks,
whether metamorphic or primary, and to class them under the
latter denomination.

The lowest of the fossilliforous strata, is a sandstone of variable
quality, more purely silicious towards the bottom, and calciferous
towards the top, which gives support to a thick and remarkably
persistent deposit of limestone, stronely distinguished by its or-
ganic remains.  This linestone thus becomes an admirable moans
of tracing out the perimeter of the great western area under
consideration.  From the north-west border of North Carolina, 1t
sweeps in a road helt across Virginia to the junction of the Shen-
andoah and Potomae. Thenee traversing Maryland, it passes
through Pennsylvania by I*I{n*rlabm'qh, on the Susquchanna, and
Belvidere, on the Delaware, accompanied up to this point by the
underlyins sandstone.  Diminished in its thickness, it thence
crosses Now Jersey, and reaching Poughkeepsie it paszes up the
valley of the HHudson and Charmplain, kecping to the east of the
river and the lake, and attaing the neighbourhood of Missisquoi
Bay. Eutering Cauada, ltprocceds towards Quebec, and it reaches
the vicinity of that fortress s but I am not yet aware of the pre-
cise spots at which it js visible in its eourse thither, farther than
t'hat.I have heen Informed stratified limestone answering its condi-
tion 13 c}uarried and burned in the Seivniory of St. Hyacinthe, east
of ﬂ.le Y amaska River. As Quebec itself docs not stand upon the for-
matl.on, 1t probably crosses the St Lawrence higher up the stream ;
but it may he seen in the quarries of Beauport and tarth
the river, and its limit in that dir
Tourisent, where the

cr down
ection 1s to be found nezr Cape
undorlying primary rocks eome to the wa-
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river are successively precipitated in rapids and cascades.  On the
Maskinongé the syenitic range is about twelve miles in a direct
line from the St. Lawrence, cn the Achigan about twenty, and it
strikes the Riviere du Nord about half a mile south of the village
of St. Jerome. Following this strcam, the primary rocks, which
are close upon its northern bank, gradually assume a course with
less of southing in it, until they rcach Lachute Mills, when their
direction becomes nearly due cast. Along this line from Cape
Tourment, the bassct edge of the limestone does not in all cases
come quite up to the primary rock. There is nccasionally a space
left between the two fur the sandstone beneatly, and on the Riviere
du Nord the caleiferous part of this roclk, capped by the limestone,
is seen in several places in a well defined escarpment about half a
mile from the syenitic range, dipping southward at an angle of
six degrees, which is probably one or two more than the average
inclination along the strike of the northern outerop thus far traced.

Leaving the Riviere du Nord, at Lachute Mills the cdge of the
fossilliferous strata, still well defined by tlie rise of the primary
rocks from below them, crosses the township of Chatham, pursuing
a direct coursc to Grenville, on the Ottawa, where the caleareous
deposit is secn at the upper end of the canal. A little above the
village the primary range comes upon the river, which may cor-
rectly be considered the general division betwoen the two until we
attain the Township of Iull. A bend in the Otiawa there, cutting
deep into the limestone, leaves four to five miles breadth of it on
its left bank, and the formation displayed in lofty precipices in the
neighbourhood of Bytown, affords tlie magnificent scencry of the
Chaudiere Falls. From personal observation I cannotspeak of its
course farther up the Ottawa, but I understandit reaches the island
of Allumet, and thenco turning southward, runs through the Town-
ships of Packenham, Ramsay, and Drummond,—crossesthe Rideau
Canal in Rideau Lake in Elmsley, where, with the subjacent sand-
stone, itis seen in section at the Upper Narrows resting on the pri-
mary rocks and dipping tothe north of east at an angle of four de-
grees,—and sweeping round the adjoining corner of Bastard and
Young, traverses Elizabethtown, and reaches the St. Lawrence 1n
the neighbourhood of Brockville. The limestone deposit following
the St. Lawrence down to St. Regis, has a wide spreadof the sand-
stone coming from bencath it on the United Htates side of theriver,
the lower edge of which passes by Canton, Hopkin, and Malone,
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These fossiliferous formations, wherever they have been found
in actual contact with the rocks beneath, app.ear to Eest upon
masses of the primary order. But the geologists of .l\‘ew York
consider they have evidence of the existence of a series of non-
fossilliferous sedementary strata, in a more or less highly crys’.ca'l-
line condition, of an age between the two. As considerable diffi-
culiies, however, attend the question, it will be sufficient for the
purposes of the present description to unite all the subjacent rocks,
whether metamorphic or primary, and to class them under the
latter denomination.

The lowest of the fossilliferous strata is a sandstone of variable
quality, more purely silicious towards the bottom, and calciferous
towards the top, which gives support to a thick and remarkably
persistent deposit of limestone, strongly distinguished by its or-
ganic remains. This limestone thus becomes an admirable means
of tracing out the perimeter of the great western area under
consideration. From the north-west border of North Carolina, it
sweeps in & broad belt across Virginia to the junction of the Shen-
andoah and Potomac. Thenee traversing Maryland, it passes
through Pennsylvania by Harrisburgh, on the Susquehanna, and
Belvidere, on the Delaware, accoripanicd up to this peint by the
underlying sandstone. Diminished in its thickness, it thence
crosses New Jersey, and reaching Poughkeepsie it passes up the
valley of the Hudson and Champlain, keeping to the east of the
river and the lake, and attains the neighbourhood of Missisquoi
Bay. Entering Canada, itproceeds towards Quebec, and it reaches
the vicinity of that fortress; but I am not yet aware of the pre-
cise spots at which it is visible in its course thither, farther than
that I have been informed stratified limestone answering its condi-
tion is quarried and burned in the Seigniory of St. Hyacinthe, east
of the Yamaska River, As Quebec itself does not stand upon the for-
mation, it probably crosses the St. Lawrence higher upt
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river are successively precipitated in rapids and cascades.  On the
Maskinongé the syenitic range is about twelve miles in a direct
line from the St. Lawrence, on the Achigan about twenty, and it
strikes the Riviere du Nord about half a mile south of the village
of St. Jerome. Following this stream, the primary rocks, which
are close upon its northern bank, gradually assume a course with
less of southing in it, until they rcach Lachute Mills, when their
direction becomes nearly due cast. Along this line from Cape
Tourment, the bassct edge of thie Hmestone does not in all cases
come quite up to the primary rock. There is occasionally a space
left between the two for the sandstone beneatl, and on the Riviere
du Nord the caluiicrous part of this rock, capped by the limestone,
is seen 1n several places in a well defined escarpment about half a
mile from the syeuitic range, dipping southward at an angle of
six degrees, which is probably one or two more than the average
inclination along the strike of the northern outerop thus far traced.

Leaving the Riviere du Nord, at Lachute Mills the edge of the
fossilliferous strata, still well defined by the rise of the primavy
rocks from below them, crosses the township of Chatham, pursuing
s direct course to Grenville, on the Ottawa, where the calcareouns
deposit is secn at the upper end of the canal. A little above the
village the primary range comes upon the river, which may cor-
rectly be considered the general division between the two until we
attain the Township of Hull. A bendinthe Ottawa there, catting
deep into the limestone, leaves four to five miles breadth of it on
its left bank, and the formation displayed in lofty precipices in the
neighbourhood of Bytown, affords the magnificent scenery of the
Chaudiére Falls. From personal observation I cannotspeak of its
course farther up the Ottawa, but I understanditveaches the island
of Allumet, and thence turning southward, runs througlh the Town-
ships of Packenham, Ramsay, and Drummond,—crossesthe Rideau
Canal in Rideau Lake in Elmsley, where, with the subjacent sand-
stone, it is seen in section at the Upper Narrows resting on the pri-
mary rocks and dipping tothe north of east at an angle of four de-
grees,—and sweeping round the adjoining corner of’ Bastard and
Young, traverses Elizabethtown, and reaches the St. Lawrence in
the neighbourhood of Brockville. The limestone deposit following
the St. Lawrence down to St. Regis, has a wide spreadof the sand-
stone coming from bencath it on the United Htates side of theriver,
. the Jower cdge of which passes by Canton, Hopkin, and Malone,
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o Chateanguay, in a line north of east. Here it makes a sudden
urn to the south-east, and the limestone sweeping round at its pro-
yortionate distance, comes upon the western shore of Lake Cham-
Jlain at tho mouth of the Chazy River, about five miles up which
ts base is scen.  Running along the shore of the lake it reaches
Peru, where the basset edges of both scdimentary deposits come
lose together.  Following up the lake they attain Whitehall. They
hen bend round to the valley of the Mohawlk, ascending which
hey arrive in the neighbourhood of Trenton, where a grand dis-
lay of limestone in the Falls of that name gives origin to the
New York designationof the upper part of the deposit.  From this
he limestone gains the Black River, and follows down the whole
s its course to Lake Ontario, of which it forms the coast from Ellis-
vurgh to a point below C'ape St. Vincent. Again entering Canada
t composes Wolfe Island and the upper part of Howe Island, and
it is seen resting on the primary rocks in Cedar Island without the
interpositionof the sandstone.  Kingston stands upon the formation,
wd the base of it, cropping out several miles to the north of the
town, strikes away to the Townships of Madoc and Marmora, in
each of which the primary rocks are scen giving it support near
thewr respective iron works.,  Thence it runs to Rama on Lake
Simcoe, and sinks under the waters of Lake Huron in Georgian
Bay. DBetween Kingston and Lake Huron the general dip of the
formation is so small, that it is noxt to mmpracticable to measure it.
"The breadth of the band it presents is consequently considerable,
thirty‘-ﬂve miles being the measure from its base at 3 larmora to its
summit at Neweastle, on Lake Ontario, The north-eastern and
nort.hern sh('n’es of Lake Yuron are descrilied by Dr, Bigsby as pre-
senting a primary country‘, and they may be taken as the boundary
St. Mary’s Falls at the exit of L"Ll'ObS(U o .%: ut;ml ltre-appea?s at
geologists describe alimestone a )( ':rent{)uwl’ . }ere ‘the Mlc'] Lo
Thence it reaches Green Bavy o1 I)LL I | %’ {'ms'wel 8 1 conditions.
the Wisconsin River, foll i’ e hcl?]gafl’ and proceeds to
Missisippi, 1o olowing 1t down to ity junetion with the
Having 0 SERIES OF FOSSILLIFEROUS DEPOSITS,
daving thus traced as far as WALy

depositsobf thefossilliferons ;lrotr: 11111;352:\;? thec ontout of t.he IOYVCS{;

: scription, and having given

the position and superficics of the coal-ticlds which spread out at the
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gsummit of the series, it will be understood that the whole of the
space between the perimeter of the latter and the boundary of the
former is occupied by the various belts or zones resulting from the
outerop of the successive formations.

The lowest of these fossilliferous sedimentary deposits is the
sandstone, which has alrcady been mentioned. It assumes various
lithological appearances in ditferent places, and in different parts of
its vertical thickness.* At its base it 1s sometimes a quartz rock,
so hard and vitriousasscarcely to be distinguished from the primary
masses on which it rests, and it frequently presents the aspeet of a
conglomrerate, as at Gananoqui, with large quartz pebbles in a ma-
trix of fine sand. Itisoften an even-bedded, even-grained sandstone,
yellowish brown and compact, orwhite, saccharine and friable. Tt
is occasionally of a deep red colour in the lower part ; and at Mont-
morency, near Quebee, Prefessor Emmons, of the New York sur-
vey, states it to be stained in parts by green carborate of copper.
The highest portion cf the formation sometimes exhibits the char-
acter of abreccia, with fragments of a dingy calcarcous rock united
by_an arcnaceous cement.  But the typical quality of the whole
mass, as seen at Potsdam, in New York, where it 1s extensively
quarried for econemic purposes, is a yellowish brown sandstone,
splitting into rectangular parallelopipedsof almost any requiredsize.
It is said to contain few fossils; a bivalve shell (lingnla ovata)
is considered characteristic, and at the top of the deposit fucoids ex-
ist. The total thickness of the formation is upwaads of 300 feet.}

This silicious deposit passes into a sandstone of a calciferous
quality, which the geogists of Pennsylvania class with the former,
but those of New York consider sufficiently marked to be taken ag
a distinct formation. It is in general a fine grained arenaceous
limestone, with some beds of a pure caleareous quality. Towards
the lower part it is sometimes drab coloured, yielding occasional
beds fit for the purposes of water lime, and a little higher it is geo-
diferous,the geodes containing calcareous spar,sulphate of strontian,
sulphate of barytes and sulphuret of zine. The fossils of the de-
posit appear to be characteristic, and they consist of univalve and
bivalve shells, corals and fucoids. Its thiekness is about 250 feet.

To this succeeds the important calcareous deposit of which the
coursc has been so extensively traced. InPennsylvania it is taken

* See Professor Emmons’ State Reports on the Geology of New York.
+ The thicknesses given in this general deseription ave generally taken from. lo-
ealities in the State of New York where the formations approach Canada.
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as one formation, but in New York it has been divided into two.
The lower part consists of = dark irregular thick bedded limestone,
containing frequent and irregular shapes of chert,replacing coralline
organic remains. It has a thickness of one hundred and thirty feet,
and upon it rests n dark bluish, even-bedded, compact, brittle, pure,
limestone, oceasionally yielding maible capable of a good polish but
liable to fracture in the working, It has some drab coloured beds
giving water line, and at Kingston, which probably stands on it,
some of its strata have geodes holding sulphuret of zine, sulphuret
of copper and baryto-sulphate of strontian, a new mineral first ob-
tained by the Honorable William JMorris, and analysed by Dr.
Thompsonof Glasgow, having beensent tohim by Dr. Holmes of Mon-
treal, to whose zeal he states the mineralogy of Canada to lie under
very considerable obligations. Thethickness of this portionof thede-
posit may be about 140 feet. As well as the previous part, it is con-
sidered to possess peculiav fossils, and with it constitutes the New
York inferior limestone formation. The superior formation is based
in some parts upon a valuable ten feet bed of excellent black
marble, extensively worked at Isle Lamotte, on Lake Champlain ;
above whicli occur various strata of black litnestone, alternating
more or less with black bituminous shale, and associated in some
places withone or two important bands of a grey colour,and a more
crystalline textare.  This gray stone is extensively quarried at
Montreal, where the Parish Catholic Church zmdu all the best
h.()usc? are constructed of it. At the top of the general deposit, the
bituminous shale predominates over the limestone, and affords a
passage to the succeeding formation. To the student of North
Amel"xcan gejology, no formation deserves closer attention than the
one jus noticed. It 1» one of the most persistent of the whole
oot po o el conidre, and i
oo e et the&New 1 f e}:a e vosbqs,.crusmcean, molluscan,
limestone, taking its namo fron?ljcllemll(r):z:l}i; lrtolfs'tcalkd fhe Trenton
thickness, which is about 400 feet. SO greatest observed
previous formationbe):cel t that itr o u'lj al’gﬂlacg o paxt of the
have a double syste;n of npatur;ll 'oilnstiS m[tt(; I')e o ltle ﬁrm? vand fo
the general influences of WeatheJr }? 1 ISmtegmtes casily under
gm:. In Upper Canada e e change its colour to an ash
G -anada examples of it mav ha cane _r vIr o
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whence it has a run to Nottawasaga Bay; and in the Lower Province
at one of the locks of the Lacliue Canal, as well as on the kontreal
side of the St. Lawrence, from the Lachine rapids to Point St
Charles, where it is occagionally altered by the intrusion of interca-
lated trap-floors, which of course are foreign to the general character
of the deposit. Tt has distinctive fossils, erustaceans, mollusks and
graptolites, and a trilobite, to which the name of ¢riarthis beckii has
been given, is considered characteristic. "The greatest observed thick-
mness of the depositin the State of New Yorl:duesnot exceed 100 feet,

Upon the preceding lies a deposit «f thin gruy sandstene strata,
alternating with fine easily disintegrating argillaceous shale heds of
a greenish colour.  This appears to constitute it= general lithologi-
cal chararter In some localities, but in others variations occur.
Some distance from the bottom there is oceasionally a hand of red
argillaceous and purple arenacenus shale,and chove it a set of argil-
faceous strata composed of flattened laminated ovoid pieces, with a
glossy black exterior ; and the summit of the formation i in certain
localities a wide spreadiny calcareous hicccia, made up of angular
fragments of limestone und slaty sandstone in a calcareous cement,
and occasionally contains so small an ariount of arenaceous matter
as to yield a good marble, for which purpose it is quarried at
Swanton in Vermont, whence its strilke is towards Canada.  This
formation is considered to possess distinctive fossils, but the Penn-
sylvanian geologists have vnited it with the argillaceous chales
that underlie it.  Tts thickness mey be estimated at 1400 feet.

The next superimpo-ed deposit is a gray, even-berdded sandstone
of a rather fine grained, hard and darable guality, vsed for building
purposes, and occasionally for flags and grindstones, with thin inter-
posed layers of a greenish shale similar to that of the previous for-
mation. The deposit is sometimesa silicious conglomerate, and some-
times part of it is a chocolate red sandstone, with shales of the same

“colour. Occasionally it exhibits white, gray, and reddish limestone
strata, or presents the form of a greenish breccia. It lias some few
fossils, and its thickness is about 100 fuet.

The total thickness of the rocks enumerated does not reach 2500
feet, and the summit of the formation last mentioned after running
up the south side of the Mohawk valley, quits the State of New
York at Oswego. Thence, in a course parallel to the out-crop of
the formations above, it reaches Oakville ncar the head of Lake
Ontario, where its posilion has been determined by my assistant

E
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Mr. Murray, who has also ascertained that from this point it bends
round to Collingwood on Nottawasaga Bay in Lake Huron. If a
line, therefore, be drawn between these two points on the two Iake.s,
it is probable, taking into consideration the extremely moderate dip
and undisturhed condition of the strata, and the general even geo-
graphical surlace of the country, that no deposit higher in the series
than the gray sandstone will be found in any part of Canada
between that line and Quebec.  There are still to be interposed be-
tween the gray sandstone and the true coal measures, a mass of strata
equal at the lowest computation to hetween 4000 and 5000 teet ;
and we are therefore not warranted reasonably to anticipate the
occurrence of any part of those true measures in the district in
question,  Deceived, however, by the dark colour und mineralogi-
cal character of the deposit of bituminous shale overlying the great
limestone formation, and unacquainted with true geological  in-
ferences, adventurers have not heen wanting in Canada ready to
expend their motiey in search of coal by boring in that deposit.
Before the appointment of the State survey similar attemps were
from time to time made in New York, and in this and other like
deposits it has been ascertained that no less a sum than half a
million of dollars altogether had been wasted in vain efforts to
obtain what a regular geolngical mvestigation of the structure of the
country, soon demonstrated it would be contrary to all experience
to expect in the strata chosen for (he scarch.

Continuing an enumcration of the formations in an ascending or-
der of superposition, * the next in succession to the gray sandstone
Is a varicoated red and green marly and shaly sandstone, (;fa crumbly
nature, with whicli are associated some b .
sandstone, in some places vielding good fi
good building stones.  Brine springs issne from the formation, abun-
dant in number, but scarcely strong enough to be converted to pro-
fitable use in the manufaciure of salt. One of these exists at St.
Catherines, in Upper Canada. The fossils of the formation are
ch'flracteristic. They consist of bivalve and univalve shells and fu-
coids, and one of (hege (Fucoides ]mrlaniz') is considered an un-

failing guide in tracing the deposit, of which the thickne
estimated at about 600 feet,

ands of quartzose gray
agstones, and in others

ss may be

™ Sce Mr. Hall’s State Report on the Geclogy of New York.
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Upon the preceding rests a set of strata, consisting of bright
green shales, associated with a partial bed of oolitic fossilliferous
iron ore, of which the greatest ohserved thickness in any place 1s
two fect, and interstratified with two hands of more or less impure
Limestone containing silicified oreanic remaine.  These remains are
sometimes replaced by caleedony and agate, and geodes occur con-
taining a number of beautiful silicious minerals, with sulphate of
barytes, sulphate and carhonate of lime. and, in small quantities,
yellow sulphuret and green earhonate of copper.  The fossils are
numerous, and consist of trilobites, univalve and bivalve shells.
graptolites and fucoids.  Among the shells, pentamneris oblongus is
abundant and characteristic.  The thickness of the deposit is vari-
able, and may be taken at eighty fect.

The next formation consists of calearco-argillaceous shale of a
bluish colour, abundantly fossilliferous, on which a few beds of si-
licio-argillaceous limestone, yiclding a good water cement, consti-
tutes a passage into a strong caleareous rock above. The lower
part of this consists of a cemented mass of broken encrinital co-
lumns, often Leautifully variegated with red, to which succeeds a
thick-bedded sparry gray limestone, followed by one of a darker co-
lour, upon which rests a brownish bituminous limestone, sparry be-
low, and marked by the prescnce of the sulphurets of zine and of
lead above, and the whole is ecrowned by a set of slaty dark gray
calcareous heds, with mammillated surfaces, separated by thin lamine
of bituminous shale. It is over aslope and precipice which presents
the whole thickness of this limestone, that the rapid and cataract
of INiagara falls; and to the assemblage of rocks composing it, and
the argillaceous strata below, the geologists of New York have
in consequence given the appropriate nane of the Ningara Group.

It is said to be in the north-western developinent of the lime-
stone of this group that the great and valuable lead mines of Wis-
consin exist.  The group is strongly characterized by its fossils,
which are abundant, various, and poeuliar, consisting of trilobites,
univalve and bivalve shells, encrinites and corals, and its total
thickness, where it enters Canada, s not less than 260 feet.

We now come to a deposit which, in conscquence of the valuablo
material it contains useful for agriculture and other purposes, and
giving origin to the industrial application of capital, is one of the
most important of the whole series. In the lower part it consists

of variegated green spotted red shales, surmounted by greenizh and
#
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drab coloured slaty limestone strata, alternating with red shales,
which are followed by brownish calcareous and al’gﬂlaceou‘s shales,
enclosing white and dark coloured masses of gypsum, of which there
appear to be two ranges capable of bemng proﬁtably worked, sepa-
rated from one another by a band of porous limestone.  Hopper-
shaped cavities of various magnitudes, supposed to have once con-
tained crystals of salt, exist in the gypsiferous part of the deposﬁc,.
and the whole is capped by caleareous strata fit for the purposes of
hydraulic coment. This formation is the seat of a number of valu-
able brine springs, and in the County of Onondaga, in the State of
New York, no less than 3,134,317 bushels of salt were profitably
manufactured from them in 1841,  The fossils o the formation are
not numerous, and the thickness of the whole deposit, where most
largely developed, is about 700 feet.

This deposit, xo valuable for its gypsum, salt, and hydraulie lime,
occuples a belt of country on the south side of Lake Ontarie, run-
ning parallel with its shore, and with the subjacent formations, to the
variegated red and green sandstone inclusive, passes into Canada
across the Niagara river, and oceuples nearly all that neck of land
which separates Lake Ontario from Lake Erie. This whole as-
semblage of deposits skirts the shore of the former lake through
Niagara County, and attaining the extremity of it, the strike, be-
coming deflected by the anticlinal axis which has been noticed as ex-
isting there, turns northward towards Cabot’s Head, on Lake Huron.
That promontory is probably formed of an inereased development
of the Niagara limestone. On the east side of it is the red and
green sandstone, to the west will be the gypsiferons and saliferous
ryocks. ’Fhese may be seen where they reach the banks of the
Grajnd River, being there already worked for plaster, and it is not
unlﬂ&f&ly thsit as they approach the anticlinal arch and gently bend
over its hack, gmdually losing a part of the slight inclination they
possess, they will assume a wider spread and occupy a broader zone
;’?:-frlllatti};i);filtfh :Su; eugon lLaé{e Huljon. qnless the district the
tents of the subsoil cannoet(3 Fal)l t: ed in Z.tnl‘qu%m, the mineral con-

‘ render it in time one of the most
valuable parts of the Province.
Gon. he 83 peron o e o T Syt o forma-
of limest();e, each of which is consigg ed by five §u?ce53} ve depos.l ts
peculiar fosels, The Pesperloes red to l?e dlstlngn1shed by its
yivanian geologists associate all these,
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and uniting them with the deposits below, the Niagara Group in-
cluded, make one formation of the whole. The thickness of these
five calcareous rocks is not clearly stated by the geologists of New
York. They exist in the eastern part of the State, and thin out
westwardly before reaching Canada, and it would probably be
within the mark to state their average aggregate ammount on the
scuth side of Lake Ontario at 200 feet.

To these calcareous rocks succeed three deposits of a silicious
character, being sandstones of various qualities, yielding building,
flag, and fire stones. They are distinguished by their fossils; the
first and last by bivalve and univalve shells, and the intermediate
one by a fucoid (fucoides cauda-galli) which gives name to the
rock. The group is known in the eastern parts only of New York,
and, like the limestone immediately below, thins out before atlaining
the borders of Canada to the west. Though the lowest alone of
these deposits is said to be 700 feet thick where known in Pennsyl-
vania, it will probably be sufficient to put the whole down at an
average of 100 feet in New York.

Resting on the sandstones in the eastern part of New York, and
on the hydraulic limestone of the gypsiferous formation in the west,
the next deposit in ascending order is calcareous. It consists of
beds of Limestone of a light gray colour, occasionally almost alto-
gether composed of broken encrinital columns, having much the ap-
pearance of the beds at the base of the Niagara limestone, particu-
larly when, as in it, the organic remains are of a reddish shade. Tt
then yields a handsome variegated marble, and it generally affords
good stone for building and for lime-burning. The strata are in
many localities separated from one another by thin layers of green
shale. Nodules of chert, or hornstone, are common, and towards
the top in some places, beds of the silicious mineral alternate with
those of limestone, forming a passage into the deposit above. The
deposit is considered to possess distinguishing fossils, and I believe
it is the lowest in which the remains of fish have been found. The
thickness of the mass is twenty feet. In the Pennsylvanian Survey
this deposit is united with the sandstones below and the limestone
above, one formation being made of the whole. The limestone
above is of a compact texture, and varles in colour from drab and
light gray, through different shades of blue, to black. The hornstone
forming a passage from the lower deposit,is frequently very largely
developed in this, and sometimes usurps nearly the whole of the
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strata. The rock is well marked by its fossils, and its thickness
is about seventy feet.

These united bands of limestone quit the State of New York at
Black Rock, and strike into Canada at Waterloo, on the IN ifbgara,
river, whence they run westward along the shore of Lake El‘“le for
some distance. They appear to be recognised again in Ohio and
Michigan, at the head of thc lake, and they form a belt across the
extremity of the southern peninsula of Michigan from Thunder Bay,
on the Lake Huron side, to Petite Traverse Bay on the other. It
is, in consequence, possible that they may have a wider spread in
Canada than their united thickness, not reaching 100 feet, might
lead us to expect; and it would seem they are probably the highest
rocks whose equivalents underlie the whole of the three great coal-
fields in a still unbroken sheet, their outcrops from bereath each be-
coming confluent in the centre of the great {ossiiliferous trough that
contains them all, around a low, oval. dome-shaped area of inferior
rocks, with a nucleus of about 4,000 square miles of the lowest
limestone deposit, which is there exposed in the vicinity of Cincin-
nati. In Canada, however, it is likely that patches of the imme-
diately succeeding deposits may be found in parts of the Western
District.

The lowest of these is a black bituminous shale, much resembling
the one deseribed as existing further down in the series. It is oe-
casionally sufficiently charged with bitumen to vield a flame when
put on fire, and this cireumstance, added to its black colour, induced
many vain expectations of coal, accompanied by useless and expen-
sive researches for it in the deposit in New York previous tothe in-
stitution of the State Survey. The thickness of this deposit is about
fifty feet, and it passes into a dark shale of more slaty character,
which, by a thin compact ealeareous blue shale, is separated from
a set of olive coloured fissile shales, gradually passing into a, stronger
rock by an inerease of arcnaceous material. This again becomes a
bluish grey (?ulcmzeous shale at the top, and is follgwed by a thin
band of encrinal limestone, to which succeeds a persistent grayish
blue mz_u’ly rock. The whole group of strata abound in septaria.
Tts foss1]§ are numerous, various, and characteristic, and its thick-
ness, which diminishes from east to west from 1,000 to 300 feet,
iag'o?ehiiz:d at 509 fect. Or} the top of this group rests a partial

estone, which also thing westwardly. Tis greatest thick-

ness on the south side of Lake Ontario 35 twenty fect, and it dwin~
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dles down to nothing approaching Lake Erie, hut its fossils are con-
sidered characteristic. On the preceeding limestone rests a deposit
of deep black consistent fissile shales, of a uniform quality. It has
some few fossils sulliciently characteristic, and its thickuess, which
varies from 150 to 25 feet, thinning westwardly like the imme-
diately subjacent rocks, may be taken at an average of fifty feet.

The next formation in the series, consists of a group of rocks of a
more or lessarenaccous quality.  The lowest of these is a greenish
argillo-arenaceous shale, which is followed by a development of
green and black arenaceous shales, interstratified with thin beds of
sandstone, vielding excellent durable flags, and forming a passage into
a mass of thick-bedded sandstone above. Ripple-mark and the casts
of shrinkage cracks are common on the surfaces of some of the strata,
but the fossils of the group are scarce. Fucoids, indeed, are fre-
quently met with, and one species is found penetrating the beds in
a vertical position. Some characteristic shells occur in the lower
shales, and others in the centre of the group. The total thickness
of the formation is estimated at 1,000 feet.

To this succeeds a mass of gray, greenish gray, and olive flaggy
sandstones, interstratified with black, olive and green argillaceous
and arenaceous shales, accompanied by frequent beds so charged
with organic remains as to acquire the quality of an impure lime-
stone. Towards the top the sandstone occasionally presents the
character of a conglomerate. The fossils are numerous and plants
are among them. The plants are sometimes covered with a coating
of crystallized coal, and many of the surfaces of the beds are so
powdered with carbonized comminuted vegetable remains as to give
to the strata very much the semblance of coal meusures. Even
practical miners might be deceived by the appearances ; but no work-
able coal seams are found associated with the deposit; while its
organic contents, agreeing with its stratigraphical position, point out
that its age is anterior to the true carbonifcrousera.  The thickness
of the formation is estimated at 1500 feef.

The out-crops of these two important formations of sandstone, and
of the group of shales helow entirely surround the three great
nuclii of coal, with the exception of the north-western extremity
of the Illinois deposit, where the whole thin away together before
completing the circle. The flatness of the general trough and the
great thickness of the sandstones, cause them to assume a very wide
and conspicuous figure.
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The next superimposed formation where it is fully developed
consists of sandstones, argillaceous and arenaceous shales, impure
arenaceous limestones and conglomerates.  The sandstones are
sometimes fit for grindstones, and the general colour of the deposit
is red, or some shade of red. In the castern part of New York
among the Catskill mountains, the thickness of the formation is said
to be little under 2500 feet, but it thins down to the westward, and
on the south of Lake Eric in Pennsylvania, it dies away altogether.
Its ascertained organic remains are not numerous, but among them
are some of the fishes appertaining to the old red sandsione of
Europe, one of which is the holoptyclirs noliilissinus.

This rock is not known to crop out from beneath the coal-fields
of Michigan and Illineis, nor from beneath any part of the north-
western side of the third great carboniferous area.  Its basset edge,
however, constitutes a belt on the Atlantic side of this last coal-
field from New York, through Pennsylvania, Maryland and Vir-
ginia.  But in Virginia therc is interposed hetween it and a persis-
tent conglomerate which is at the base of the workable coal-scams,
a narrow band of limestone, contemporaneous with the carboniferous
or mountain limestone of Europe. This is scarcely recognized in
Pennsylvania, and not at all in New York; but it hounds the
south-eastern rim of the coal measures in Tennessce and Kentucky.
Under the coal-field of Illinois it becomes an import Y

ant formation,
constituting a broad ving completely round it, as it does a narrow
one round ﬂ@t of Michigan.  Tn Michigan, however, the conglo-
merate mentioned as elsewhere supporting the workable coal. does

. . ’
not exist; huat it hounds the south-eastern half of t}

) . _ ve 1linois coal-
field, and entirely encircles the great coal

area ‘ s or
cld, and o arez t(? the C(‘lS[) Its great-
cst development being on the south-eastern side in Penns

° : ylvania.
In New York this conglomer

ate rests upon the red sandstone
formation, and it is a strong and solid arenacenus rocl
quartz pebbles. Tt hias a fow fossils and towards the top, alternates
1.n Penunsylvania with th.e workable coal-scams, and gradually passes
into the general ma§s of coal measures above. Such is 111(*~0‘eneral
character of {he various deposits whicl, il up th )
examination.
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general figure they present on the map may be inferred from
the fossilliferous contour already described. In so far as Ca-
nada is concerned they constitute the whole of the northern parts
of the Province, stretching from one extremity to the other.
They compose the north shores of the St. Lawrence and the
Ottawa, with the exception of the narrow strip of fossilliferous
deposits between Cape Tourment and Grenville. They form the
northern and eastern shores of Lake Superior, and the northern
coast of Lake Huron; and from between Matchadash Bay in
the latter, and Allumet Island on the Ottawa, they run into a
south-eastern spur which terminates in a huge mountainous penin-~
sular mass, lying between Lake Champlain and Lake Ontario,
and joined to the main primary body by the narrow Isthmus of the
Thousand Islands.

These rocks consist of talcose and other slates, quartz-rock,
gneiss, limestone, xcrpentine, granite, syenite and their subordinate
masses. The limestones and serpentines yield marbles of various
beautiful descriptions ; the feldspathic rocks in their decomposition
afford good poreelain clays; copper ores are found in several locali-
ties ; veins of lead ore have been worked ; plumbago is abundantly
developed ; chromate of iron is known to exist, and the whole sys-
tem appears to be associated with large and valuable supplies of the
magnetic and specular oxides of the same metal.

The extraordinary abundance in which these two latter ores of
iron are found, may render them of great importance in an econo-
mic point of view. In the Champlain district of the State of New
York, they give employment to a considerable amount of capital,
engaycd in smelting vperations, and the iron produced from them
by means of charcoal is of a quality to compete with the best des-
criptions manufactured in Sweden and Russia.  Professor Em-
mons, in his final Report on the Geology of New York, mentions the
existence in that part of his district, bordering on Lake Champlain
and the St. Lawrence, of upwards of seventy veins and beds of these
ores, varying in thickness from two and five feet up to 160 fect, and
of two in particular, of which one is 514 feet and the other 700
feet thick; and while it ix impossible to put a sure limit to the
depth to which these enormous masses may extend, their course on
the surface has been traced to considerable distances. The 514 feet
bed has been followed for two and a half miles, and the overwhelming
amount of metal in it may be conceived when it is stated that in a

F
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mile every five feet in depth would yield al?out one m'illion tons of
pure iron. This bed is not yet brought into operation, but some
estimate may be formed of a value, from the fact that four veins
called the Arnold veins, which have an average aggregate thick-
ness of about twenty-two feet, and are mined some of thejm ata
depth of 260 feet, a distance of only one quarter of a mlle? are
leased at a rental of 6000 dollars per annum. Such extraordinary
masses of iron ore, one would suppose, cannot fail to become of
national importance, and when we consider that valuable deposits
of the same mineral quality are already known in Canada, in the
townships of Marmora, Madoc, Bedford, Bastard, Hull and other
places, and reflect upon the great extent of the primary regions in
so many parts of which the magnet is deflected from its meridian,
most probably by the proximity of the magnetic oxide, it is not
unreasonable to hope that a diligent search may disclose provincial
beds of equal consequence.

It isat the summit of the rocks under description, in the peninsula
lying between Lake Superior and Lake Michigan, in a great range
of trap interposed between the transition serics and a metamorphic
group, which rests upon the granite, that Mr. Douglas Houghton,
the State geologist of Michigan, has made the discovery of an im-
portant collection of copper ore veins, which are likely to become
of considerable economic value, and it yet remains to be ascertained

whether an analogous condition of circumstances may not extend
to Canada.

TERTIARY AND ALLUVIAL DEPOSITS,

Over many parts of the great area which has be

en desecribed,
whether

primary or transition, there is spread a more recent
sedimentary deposit, which is still in a soft condition and consists
of various beds of clay, sand and gravel. These beds are charac-
terized up to heights of 500 feet above the leve] of the ocean, by
the frequent presence of marine shells, of the same species as now
inhabit the Gulph of St. Lawrence and the northern seas. Fifteen
species have been found at Portneuf, near Quebec, at the height of
300 feet, and five of the same op the mountain of Montreal at D?lbOIlt
460 feet above salt water level, while in various parts of the St.
Lawrence and Champlain vallies, such remains are seen at more

mOf'lerate .elevatlons. '1'“he geographical distribution of these de-
posits, which are denominated tertiary of the post-pliocene or most
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recent age, has not yet been fully described, but the materials of
economic value they possess are clays fit for the manufacture of com-
mon bricks and common earthenware, with sand for building and
moulding.

Still more recent than the tertiary deposits is the alluvial drift,
with which are associated boulders of igneous and other rocks, oc-
casionally fit for mill-stones, with frequent extensive deposits of
peat and fresh water shell marl, both well known to intelligent
agriculturists to be of very great importance as manures, when pro-
perly applied ; and bog iron ore often met with in tracts sufficiently
large and rich to give profitable employment to capital in the
manufacture of iron of the best quality.

I have thus given a general sketch of the main features of the
physical structure of the area with which the geology of that part of
the Province west of Quebec is connected, chiefly as ascertained
by the various surveys of the neighbouring States. That in the
materials which fill up the great sedimentary trough, and those
which compose the rocks on which it rests, many modifications,
both as to quality and amount may be found to exist in their Cana-
dian development, can readily be believed. But these changes
and the exact limits to the distribution of each formation, with the
localities of such portions of their contents as have economic value,
can be determined only by the patient and laborious examination
of several years.

The progress made during the past season in the Geological Sur-
vey of the western division of the Province, will be indicated by
the accompanying Report I have the honor to place before Your
Excellency, from my assistant, Mr. Alexander Murray, who was
instructed to examine the country, lying in a general line between
Georgian Bay in Lake Huron and the lower extremity of Lake
Erie.

LITHOGRAPHIC STONE.

In Mr. Murray’s Report, Your Excellency will observe mention
made of the discovery of one or two extensively developed limestone
beds, supposed to be fit for the purpeses of lithography, at Rama on
Lake Simcoe. The geological position of these beds is at the bot-
tom of the deposit of limestone described as occupying a place near
the base of the great fossilliferous trough, which in Rama resis
upon the primary rocks, without the interposition of the sandstone
generally bencath it: and Mr. Murray’s attention was drawn to a
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gearch for the material by the fact that stone of a similar description
had been found in a precisely equivalent position in the Township
of Marmora, a circumstance which now renders it probable that
the beds may have a continued run between the two points distant
from one another seventy miles. On a visit to Marmora in
§}:ptember 1842, made for the purpose of ascertaining the limits of
the fossilliferous rocks, 1 abtained a specimen of the stone from Mr.
Wm. Fidler, of Rawdou, and having taken it with me to Britain,
it was placed in the hands of one of the principal lithographers of
the Metropolis, whose Report on it after trial, is as follows:—

77 ComrNHILL,
17th May, 1843.
SIR,

I beg to inform vou that wy experiments with the Canadian
stone, No. 547, which you left with me to be tested, were eminent-
ly successful. I forward you herewith some impressions from
drawings made on that stone, proving its applicability to the pur-
poses of lithography.

I think this discovery an important one, the more so, as | have
had stones brought to me from various parts of the world to test,
and none of them heretofore have proved satisfactory.

I shall be most happy to vender you any assistance in my power
in bringing these stones before the public.

The specimen of stone No. 210, is not applicable to lithography.
It is too brittle and does not retain the drawings.

_ 1 send some spe-
cimens of impressions from it.

I remain Sir,
Yours faithfully,
(Signed,)

WM. STANDIDGE.
W. E. Locan, Esq.

.The unsuceessful stone was from a bed running under the city of
ngston, afew rough trials of which, made in the country, had
induced some to consider it worthy of more skilful exper'ir,nent.
The other is the Marmora specimen, and the Rama stone is 5o
e).mf:tly 'like it in almost every respect that the one can scarcely be
dnstuTguxshed from 1he' other, and its applicability to the same pur-
poses appears to me highly probable, though, of course, it will be

prudent to submit specimens of it also 1o the orde

pecil al of a practical
test, before asserting it positively. oxton

The great probable extent of
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these beds and the facility with which a large supply of the mate-
rial may be obtained at Rama, are circumstances which would
make the discovery of unquestionable importance to the arts. For
the purpose of ascertaining what its value may be to the Province,
inquiry has been instituted, but I am not yet in possession of the
details necessary to authorize the expression of an opinion.

Lithography is an art of comparatively recent date. It is not
eleven years since Senefelder, the inventor of it, died, and scarcely
more than forty have elapsed since it was first introduced into
Britain.  But during the last twenty years it has been so sedulously
cultivated, that it is now a branch of trade of nearly equal import-
ance with copper-plate engraving. In Germany, Belgium and
France, even more is done in it than in Britain, and at the present
time there is scarcely a town of the smallest importance, whether i
Furope or North America, in the East or West Indies, in which it
is not practised to a considerable extent. Improvements in it are
at intervals discovered, and its applications are yearly extending.
It is used in calico printing, and recently it is said to have been
successfully tried in multiplying the results obtained by the Daguerre-
otype. Stone fit for the purposes of lithography, has thus become
an article of commerce, researches have been made for it in many
countries, and the French Government some vears since offered a
premium for the discovery of it within the limits of the French
territory. Bat though stones have been there found near Chateau-
roux (Department de PIndre) partially fit for the purpose, the
defects in them are so great that it is difficult to obtain perfect
specimens of larger dimensions than {welve inches square. In
England some of the beds of the white lias met with at Corston
near Bath, bave been tried, but they are only fit for inferior pur-
poses, and the only really good stones hitherto known are those
first resorted to on the discovery of the art. They are obtained in
considerable abundance in the quarries of Solenhofen;, on the
Danube tn Bavaria, and from them the whole world is at present
supplied.

The value of these in the British metropolis, properly prepared
is twopence farthing a pound, and in New York they bring from
five to seven cents. After a careful selection, by the rejection of
such specimens as have soft spots or hard crystals, the preparation
necessary to render the stones fit for sale, consists in giving them
a face ground perfectly smooth and flat, and a back and sides
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roughly tooled, care being taken to keep the face and ba'ck Eerf;ctly
pargllel. The sizes best calculated to find pllrcha§ers int e ng-
Jish market, none of the stones being under three inches th.lck? are
as follows, the figures in the last column being intended to indicate
>
the proportions in which the sizes should be assorted.
6 by 9 inches.
S (13 12 o
10 « 12«
11« 15 «
12 « 18 «
12 « 20 «
13 « 16 ¢ 2,
13 « 17«
15 « 19 «
17 « 21
18 (49 24 «
23 « 30 « L.
24 ¢ 39 «
26 ¢« 36 ¢
32 ¢« 48
36 « 36 ¢
The last two sizes, of which only a few would be required, are in-
tended for calico printing.

EASTERN DIVISION.

The relations of the rock masses which compose that part of
Canada lying to the eastward of Quebec and Lake Champlain and
south of the St. Lawrence, constitute a much more complicated
question than the western section presents; and I am not aware
that enough has yet been done in the countries bordering on it to
furnish facts sufficient to establish a precise order of superposition,
or to follow out the formations in their geographical distribution.
The State of Vermont has not yet been examined, nor has that of
New Hampshire, and though a survey of Maine was some years
ago commenced, I believe it has not been completed. The labours
of Dr. Gesner in Nova Scotia and New Brunswick have done
much to bring before the world some of the main features of the
Lower Provinces; but there is still much wanting, particularly in
that part of New Brunswick lying to the north, to afford an exact
elucidation of the subject, or to enable such inferences to be drawn
as would materially assist the investigation of Eastern Canada. 1t
would.thus be impossible for me to give a general sketch of the
geological area, of which it constitutes a portion, that would be free
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from great liability to error, before a much larger amount of infor-
mation has been collected ; and even if the dearth of facts were
less, circumstances exist connected with the peculiar conditions of
the area in question, which would render it necessary that much
caution should be exercised in combining those ascertained. It is
these conditions which distinguish the eastern from the western part
of the Province, and they consist in the violent contortions of the
strata, the altered nature of some of the rocks, and the want of con-
formability in probably more than one member of the series of
formations.

In very general terms, indeed, the area to which Eastern Ca-
nada appertains may be described as a sedimentary trough, resting
upon primary rocks, with a transverse axis, reaching {rom Labrador
in a south-east direction to the Atlantic coast of Nova Scotia, and
a longitudinal one extending probably from the centre of New-
foundland to some uncertain point in the New Ingland States of the
American Union. The centre of it is occupied by a great coal-
field, covering nearly the whole of New Brunswick, aud a consid-
erable part of Nova Scotia, Cape Breton Island and the south-west-
ern corner of Newfoundland, while there is a large portion of
it lost beneath the gulph of St. Lawrence. It would be pre-
mature to assert or deny that rocks of more recent sccondary
age rest upon this, but the lower part of it appears to hold import-
ant deposits of gypsum. The carboniferous rocks are affected
by disturbances on the south side of the trough in Nova Scotia,
giving origin io undulations which are subordinate to its longi-
tudinal axis; while they appear to have suitered less from such
disturbances, either in the centre or on the north, where the coal
measures from Shediac to Miscou have very moderate angles
of inclination. Both on the south and on the north the coal form-
ation seems to rest unconformably on the rocks below, and in these
the flexures produced prior to the deposit of that formation, are so
violent,that in many places the strata come against its base nearly
at right angles: from which it results that the coal measures rest
sometimes upon the basset edges of the highest subjacent sediment-
ary deposits, and sometimes upon the granite, and the carbeniferous
perimeter is no guide whatever to the geographical range of any
thing coming from beneath.

The boundary of these lower formations in Canada, is the north
bank of the St. Lawrence, from Labrador to Cape Tourment, near
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Quebec ; but what their succession. may be, al}d h}?W far the?'
agree in fossil, lithological, or economical results W'lth the superposi-
tion of the New York series, can only be determined after careful
examination. ) .

To gair information on these points, and partlcular].y to ascertain
the north limit of the coal deposit, have been the object of my la-
bours during the past season. With a view the bette.r to prepare
myself for the investigation, it appeared to me expedient, on my
arrival at Halifax from Great Britain on the 31st May, that I should
journey by land across Nova Scotia and New Brunswick to Cana-
da, and in so doing take the opportunity of visiting the celebrated
display of coal measures at the Joguins on the Bay of Fundy, with
the hope that it might prove serviceable to me in studying the more
northern parts of the deposit. The accompanying section of the
strata there exposed, reduced to vertical thickness, will exhibit the
vesults of my inspection.  After viewing in a cursory manner, the
neighbourhood of Dorchiester, Richibuctoo and Miramichi, and
other places on the route, on reaching Bathursta short time was be-"
stowed on the examination of about fifty miles of the coast, on the
south side of the Bay Chaleur, from Jacket River to Pokeshaw ;
and I then entered wupon operations in Canada, devoting my-
self to a very minute and detailed investigation of the coast between
Cape Rosier and Paspebiae, including short distances up some of
the main streams. To illustrate this section sixty large hoxes of min-
eral and fossil specimens were collected and sent round to Montreal
by water.

During the winter I have had an opportunity of comparing some
of the fossils with those of the New York rocks, in the State collec-
tion at Albany, and I have to express my obligations to Mr. Hall
and Professor Emmons of the New York Geoiogical Survey, for
the readiness with which they facilitated my investigation.

Not .}mvin.g yet been able to complete an arrangement of the facts
ascertained in the Gaspé section, it appears to me preferable that
I should reserve an exposition of them until a succeeding Report,
wll)en the labours of another season in the same part of the Province
will probably have enabled me to combine a wider rance of ¢ircum-
stances, and render the subject more intelligible. 1 sh:ll, therefore,
EE:;QO'P;EEEELKECHS;?Z, only fartl‘]e.r ‘add that the materials observed

s =Hon e, were silicious and calcareous sandstones
fit for building and flagging, and some probably capable of being
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used for grindstones ; silicious conglomerates, probably fit for mill-
stones ; limestone; lead and iron ores, perhaps not workable; and
fresh water shell marl.

SUCCESSION OF DEPOSITS.

The succession of rocks developed in the section in an ascending
order of superposition, is as follows :

1. Thin bedded grey limestones, with a few thicker occasional
layers of conglomerate limestone, made up of grey limestone peb-
bles in a calcareous matrix ; succeeded by grey and black shales,
(sometimes the one and sometimes the other colour predominating)
with thin beds of grey limestone ; on whichrests a sevies of red, purple
and black shales, having a few bedsofblack bituminous limestone,and
interstratified with hard light grey sandstones, sometimes large
grained and almost a fine conglomerate ; terminated by black shales
with thin beds of limestone, some of which at the top are arena-
ceous. The total thickness of these deposits is considerable, but
uncertain. They are not well displayed, being much covered by
sand and shingle on a low coast.  They are also much contorted,
and it is not determined whether they are conformable with the de-
posits that follow them in the series.

2. Gray limestones with corals, encrinites, shells, and trilo-
bites; succeeded by greenish or olive coloured shales with occa-
sional red bands; onwhich again rest gray limestones; to which suc-
ceeds a considerable thickness of greenish shales; surmounted by
a great mass of limestone shaleand good limestone. The thickness
of the whole formation, which is well loaded with fossils, is from
1500 to 1800 feet.

3. Gray, greenish gray or drab-coloured, and red sandstones, of a
free grit, with many layers of red, and occasionally gray shales.
Tle sandstones are oflen charged with various descriptions of sili-
cious pebbles, and blood-red jasper occurs among them in consid-
erable quantity, sometimes accompanied Dby fortification auvate.
The pebbles are frequently so numerous as to constitute a conglom-
erale. When the san:stone beds are thin and flaggy, their surfaces
are often covered with carbonized comminuted plants. In some of
the sandstones and some of the shales, argillaceous iron ore occurs.
The total thickness of the formation, which has some fossils, is about

4000 feet.
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4, Conglomerate beds, of which the matrix is red sandsio
and the contained pebbles consist of limestone of various colot
chiefly gray, with quartz and and other silicious materials, inch
ing blood-red jasper. With these conglomerate beds are associa
red sandstones and some red shales. The thickness of the forr
tion is uncertain, and it lies unconformably on those below. It
probably an inferior member of the carboniferous series, but it see
to be too low down to contain any of the profitable beds of coal.

I have the honour to be,
Your Excellency’s most obedient servant,
(Nigned,)
W. E. LOGAN,
Provincial Geologist.
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ALEXANDER MURRAY,ESQ., ASSISTANT PROVINCIAT GEOLOGIST,
ADDRESSED T0

W. E. LOGAN, F3Q., PROVINCIAL GEOLOGIST.

Woonstock, March 14th, 1844.

Sir,

Agreeably to the instructions recetved from you, previous to
my departure from Britain, I proceeded, on my arrival in this coun-
try in the month of May last, with only so much delay ax was re-
quired to procure maps and other necessary documents from the
Government Offices in Kingston, to make a geological examination
of the district lying in a general line hetween Georgian Bay on
Lake Huron, and the lower extremity of Luke Erie; and 1 have
now to submit to you the following Report of my progress in the
investigation.

As Toronto occupies & position in the appointed line of section,
my operations were commenced there, and while in that neighbour-
hood T examined the country between the Rivers Credit and Don.
Subsequently I proceeded to Lake Simcoe, ihe whole circuit of
whose shores was narrowly explored ; and ascending all its rivers
and creeks, I lost no opportunity of obtaining such information as
would tend to a knowledge of the general character of the country.
From Lake Simcoe I descended the River Severn to Leke Huron,
and examined the coast there from Coldwater River, round Mat-
chadash Bay, as far as Penetariguishine:  After which, crossing
over land to the Narrows ort Lake Simcoe, and proceeding to Barrie,
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I struck to the westward, for the purpose of visiting certfnn lime-
stone rocks which had been described to me as existing lfl Notta-
wasaga. Having determined their position, 1 followed their course
throueh the townships of Mulmer, Melancthon, Amaranth, Mono,
and ﬁart of Albion, and returned to Toronto. o ' ‘

Having, by a caveful comparison of the characteristic fossﬂs? and
an observed striking similarity in lithological appearance, satisfied
myself that the blue shales which occupy the country around
Toronto, were 10 he identified with the Lorraine shales of the New
York geologists, I next visited the townships of Scarborough, Pick-
ering and Whithy, with a view to ascertain the junction of these
blue shales with the subjacent black bitumimous shales, which I had
information were to he xeen near Windsor village in Whitby.

My next cxpedition was from Oakville, on the shore of Lake
Ontario. Crossing the river Credit, I traced it up through the
townships of Toronto, Chinguacousy, and Esquesing, and returnec
through Nassagaweya, Nelson and Trafalgar. My object on this
accasion was 1o ascertain the strike and houndary of the group o
rocks which repose on the Toronto blue shales.  This group con
sists of red and green shales, and fine grained sandstones, witl
coarse red sandstones, and green spotted red marls, and the lowes
out-crop they exhibit iy on the Lake shore at Oakville. 1 wa
likewise anxious to determine the character of the limestone rang
of hills so extensively displayed through the townships of Nelsor
Nussagaweya, Esquesing and Chinguacousy ; having had reason t
suspect that the rocks of Nottawasaga and those of the ridg
between Hamilton and Queenston, would prove to be of the sarr
formation, and that an anticlinal axis would be found to exist som
where between Ancaster and Dundas; a fact which I conceive
have now gathered sufficient o1 idence to establish.

At a subsequent period I examined in succession the various fo
mations which strike through the country, included bLetwzen t
Grand River as high as Paris, and Lake Ontario as far as t
Niagara River to the east.

With a view to abtain a correct profile fora general line of trar
verse section, I commenced a series of barometrical measuremen
which it was my intention to have extended to each place | shot
visit, but having ascertained the heights of some of the most cons
cuous poinis, my instrument was by an unfortunate accids
broken ; and through the impossibility of getting it properly repair

>
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T was under the necessity of abandoning the design. I shall, hove-
ver, he able 1o remedy the deficiency resulting from the eircum-
stance, by availing myself of the surface clevations of a section pre-
sented to the Provincial Legislature, by the late Mr. Thos. Roy,
Civil Engineer, who, it appears, had bestowed much time and at-
tention on the subject of geology, and is said to have levelled the
line of country over which his section runs.

With such a transverse section, to shew the attitude of the strata,
as they dip beneath one another, and a vertical one to represent the
thickness of each and all the formations that compose the country,
from the primary rocks on the banks of the Scvern, to the upper
limestones on the shore of Lake Erie, accompanied by a map of the
surface, reduced to one scale from the charts of different districts, at
present in my possession, and coloured by vavious tints, to repre-
sent the geographical distribution of the deposits, 1 shall at a
future time be able satisfactorily to represent the physical structure
of the area, which has engaged my attention,

A collection of the fossils and minerals peculiar to each formation
were forwarded in the autumn to Montreal, for your inspection. It
is not so extensive as I should have desired, but the difficulties at-
tendant upon inland transport, often from the micdst of the forest, and
the limited assistance I had it in my powet to obtain, rendered its
extension impossible.

In investigating each group of strata, I have usually endeavoured
to determine its equivalent in the State Geological Survey of New
York, referrifig to the classification of rocks established by that
survey, as a standard by which a vast amount of labour and time
might be saved in Canada. This has been done with the less hesi-
tation, as, while it is well known that the undisturbed condition of
the south side of Lake Ontario has afforded a true natural order of
superposition, many of the rocks of that State strike immediately and
visibly into the Province, along the line of border.  And although
there may exist occasional disparify in the thickness and consequent
superficial spread of some of the rocks common to hoth countries,
their mineral, as well as fossil conditions, in general, place the rela-
tion they bear to each other beyond a doubt. I have, therefore, in
the following list of the Canadian rocks, which bave come under
my inspection, attached to each formation the name of what ap-
pears to me its equivalent in the American classification, with the
view of rendering the subject the more easily understood.
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In the district which has come under my examination, the ar:

wgement of superposition, in an ascending order, stands thus :—

Cunada Rocks. U New York Denomination.
1. Primary or metamorphic rocks
. . Trenton limestone, including the-
2. Gray, bufl or blue limestones 3BlﬂckRiver& Chz,izylimest%nes
3. Black bituminous s]nlw, ool Utiva slates.
1. Bluish shales and sandstones,... Hudson River group.

Red and green sandstones,

shales and marls, m(lu(lmg
a remarkable band of white
sandstone at the top,..........
Limestone and green shales,...l Clinton group.

Black and dark Colourcd}

Medina sandstone.

~ o

slates and shales,...ccoovnnnis

8. Bitumimous and magnesium
limestones,....

9. Red shul«-s,................,. ,
0. Gypseous shales and  by--
drautic limestune,............s

1. Upper hmestone,....

Niagara group.

! Onondaga salt group.
J

Corniferous limestone.

To annex to cach of the sedimentary deposits its appropriate
rickness with a certitude of accuracy, is a matter next to impossi-
le ; for, in consequence of the near approach to horizontality, which
ne strata almost everywhere present, it is very difficult, with a
hance of success, to estiinate what the dip may be. The breadth
herefore, which uny formation exhibits can scarcely be made
vailable in a calculation ; and it is only when an accidental section
3 lﬁld.bi‘ll‘e, us in th'e case of the Hamilton Ridge, that the truth can
Eeszitlsl[actorlly mt'ml‘)e(l at. Butl assuming the rate of inclination,

strala possess to be no more than thirty fect in a mile. ¢ -
owing would be an aproximation to the Vyerticul amoéﬁili’——l e o

No. 2 - 540 teet

“ 3 — 510

“4 — 1110«

44 "') . 611 ¢

“« g 94 «

oo 63 «

“s 180«

« g o__

“ i _Esoo «

11— 60 « gt Fort Erie.

3341 Feet.
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1. PRIMAKY AND METAMORPHIC ROCKS.

These rocks comprise the whole of the country to the north of
Lake Simcoe, and the north-caster shores of Lake Huron ; and
their character, in the localities visited by me, may be described as
exactly similar in appearance to that of the masses which compose

the * Thousand Islands,”

in the Saint Lawrence below Kingston.
The boundary between them and the lowest beds of the str;itiﬁed
limestone is distinctly seen at the head of a small sheet of water
called St. John’s Lake, in the township of Rama, within the
distance of a mile from Lake Couchiching, and it is easily traceable
from the one lake to the other. The River Severn, which unites
the waters of Lake Simcoe with those of Iluron, puses its whole
length over the primary rocks : and their junction with the fossilli-
ferous sedimentary deposits may again be observed on the south
shore of Matchadasly Bay, and at the mouth of the Coldwater River.
The line of junction, therefore, may be considered to run in a divee-
tion about W. N. W and E. 5. E., the whole of the Township of
Matchadash and the northern half of Orillia being on the primary.

Considering that my object, in the first instance, should he to de-
termine the boundaries of the several formations as they might
oceur, with a view to entering into more minute defails at a future
period, 1 did not penetrate into the primary region in scarch of
metals or minerals. The general character of the vecion, however,
is such as would justify a careful and vigilant search for them when
the general geology of the country is better known.  Among these
rocks T obtained some specimens of noble varnet ; and a rich one of
sulphuret of antimony, picked up among the drift on the shores of
Lake Simcoe, was, in all probability, originally derived from them.
Strong locat attraction of the magnet, is said to have been obrerved
in several places in the township of Matchadash, Iy Mr. Hamilton,
the gentleman who made its survey, and it is probable that jron
ore of the magnetic kind exists in it

The rock masses observed in the primary district partake seye-
rally of the characters of granite, syenite and gneiss, and on the
banks of the Severn, at a spot between the Fourth Falls, and Fifth or
Great Falls, they seem 1o me to present evidences of stratification.
The strata there rise vertically from the edee of the stream to the
lieight of fiftv to sixty feet, and have all the appearanee of coarse
micace)us sandstone, which is in some places much contorted and
frequently interserted by quartz veins.  This exbibition of divi-
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2. STEATIFIED LIMESTONE,

As alreadr mentioned, the boundary of 12is limestone is distinedy
discernible in the townskip of Rarma, berween Lakes St. John and
Couchichirz, end there is liwle doubt that it may be traced from the
fifth lot of the 9th concession of Orillia, on the shore of the letter
named lake, to the <otk bank of Coldwater river in Matchadash
Bay, and thence w the western horn of Hog Bay. This is the last
point westerly, at which the strara are visible, the whole of the
Peninsula of Penctanguishine, further on in that direction, being
enveloped in drift.  The present wants of Penetanguishine are
abundanty supplied from larce loose masses of limestone, which with
boulders of granite are strewed on three distinct terraces or broad
tables of land, from each of which there is an upward step to its
successor, visible on both sides of the bay, marking verv clearly
three separate epochs of recession in the great lake. The lime-
stone beds of the western promontory of Hog Bay, and all its pro-
jecting points, are probebly identical with those of Rama. They
are abundantly fossilliferous. The mineral condition of the fossils.
is remarkable, being frequently coated with a thin crust of a green
colour, probably carbonate of copper. Among the detached pieces.
of limestone on the beach, are fragments of a drab colour and close
texture, possessing the appearance of a stone suitable for the pur-
poses of lithography. But I could not perceive any bed in situ
corresponding with them.  Such a one, however, may exist below
the level of the water. At the mouth of Coldwater river, the low-
est members of the deposit are green coloured, fine grained sand-
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stone, in beds of eight to twelve inches in thickness, interstratified
with green argillaccous shales.  'The sandstone is in great request
among the Indians, for the purpose of manufacturing tobacco pipes.
It is soft and porous when first taken from its hed, but becomes hard
and compact after expusure some time to the air. The Indians
carve out their pipes with a common kaife, to which the stone
vields easily, and it ix not improbable that vesscls of larger capacity
and greater utility, such as troughs suitable for various purposes on
a farm, might be made with equal facility. These lower beds in total
thickness do not exceed eight to ten feet, and they appear to be
destitute of fossils.

In consequence of the strata being very nearly horizontal, it is
extremely difficult to determine their dip, either as to direction or
inclination. That of the Matchadash beds appears to be south,
while that of the more western strata seems to point south-west.
The inclination in both cases does not probably exceed thirty to
thirty two feet in a mile.

The following are accurately measured sections of the lower
limestones at different places in the township of Rama, taken in
ascending order :—

At St. Johw’s Lake, South of the Junction.

Ft. In.

1. Gray compact limestone with crystals of calcareous spar, .. 0 8

2. Gray compact limestone with fewer erystals, ... e 14
8. Gray compact limestone, with fossils coated with a thin crust of a green

colour, .. 007

4, Lighter coloured, very close vramed hmestone with an uneven frzv.cbule,
probably fit for the purposes of lithography,

. 10
. Brownish tinged limestone slightly arenaceous, with an uneven ﬁ acture,

5 3
6. Gray compact limestone, with crystals of calcareous spar, 3
7. Gray coarse grained limestone, splitting into thin laminz, 3
8. Dark gray compact limestone, 10

9. Dark gray slaty calcareous shale, .
10. Dark coloured very hard and compact hmestone,

. .. 10
11. Dark coloured very hard compact limestone, tinged with 0\1de of iron,

O OO DD =~ D
-

1

12. Bluish coloured limestone very hard and compact, - 4
13. Gray coarse grained limestone, slightly arenaceous and unevenly de-

posited, ... . .. 110

14. Reddish tinged hard and compuct hmebtone, .. 011

15. Reddish tinged hard and compact limestone, ... 2 0
16. Dark coloured limestone with more fsssils than are possessed by the

lower beds, e 40

Total thickness above the surface of the Lake 18 ¢

H
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Quarry on the Shore of Lake Couchiching.

Ft.In
1. Strata over the lake line hid with broken fragments, ... L8
2. Gray close compact limestone, 1
3. Dark grey shale, ... .. .. 0 ¢
4. Darl brownish coloured limestone, 1t
5. Dark brownish coloured limestone, 0 i

i. Drab coloured close compact limestone with u smooth, eoncoidal frac-
ture. This would probable be found a good lithographic stone, ... 0 {
7. Drab coloured limestone, similar in texture but not quite so fine as

No. 6, e 0
8. Drab coloured limestone, similar in texture to No. 6, but not quite so
fine, T |
9. Drzb coloured limestone, similar in texture to No. 6, but not quite so .
ne, .

10. Drab coloured limestone, similar to No. 6, but perhaps containing more
crystals. If it can be procured sufficiently free from crystals of cal-
careous spar, it would probably yield an excellent material for litho-
graphic purposes, 0

11. Blue compact clear grained limestone, 1

12. Blue limestone, 1

13. Bluish gray compact limestone, . 1

14. Gray sparry limestone slightly arenaceous, 1

15. Gray sparry limestone, 11

—_—

Total thickness above the water of the Lake 17

_—

From the circumstance of the strata lymg perfectly flat, th

quarrying of these rocks is attended with little difficulty. The
afford the best of material for burning
beautiful Stvone for building.  For these uses u large quantity
innua.dly shipped off to different parts of Lake Simcoe, and an ine
d\lStl]_)l.e supply can easily be obtained between the Junction an
the Indian village.
} Sllt)fk.lld the.t\vo ban(.ls mentioned in the foregoing sections, as prt
C)Z }r llt for 1.1thograplnc uses, be found perfectly ~0 in reality, aft
retul experiment, the quarries of the nej
‘ neig
ettty et th | eighbourhood would becon
prenivly portant, and might be turned 1o great account. A
Wh(ir:]lclee(ltsupplly might Apparently be got out on the lake shor
ber it could b¢.3 shipped to the Holland Landing, and thenc
transported to the city of Toronto, a distance less ¥
In the Rama limestone Organic remains ar
frequently appears that the inter
whole of the fossil, are replaced
of the Hog Bay fossils, a green

» and some of the beds give

than thirty mile
: € not numerous, and
1or of a shell-form, and sometimes tt
by calcareous spar.  As in the cas
crust occasionally envelopes the ex
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icrior, and it is a peculiarity of the rock that stripes of the same
colour are common, especially where they are developed on the
shore of Lake St. John. The Gaol und Court House at Barrie,
are examples of the applicability of the Rama stone for the purpose
of building.

To the south of the Point immediately north of the Indian Village
the strata become covered up by duift, but the whole of the neigh-
bouring country is strewed with large fragments of the same qualitics
of limestone as previously described.  On the western shore of Lake
Couchiching, as on the western shore of Lake Simcoe, there is no
single instance of an exposed section. Neither the banks of
streams, nor the margins of ponds or small lakes, display anything
below the alluvium, which must cecasionally be of great thickness;
for in many places the land composed af it rises to a very consider-
able elevation ; and I would instance the district between the Nar-
rows and Matchadash Bay as exhubiting the greatest accumulation.

Proceeding southward from the Narrows, the strata, after an in-
terval of concealment, are again exposed in many parts of the Town-
ship of Mara. They are seen on the banks of the Talhot River,
but the sections there are seldom over five feet in thickness, and a
better display exists at the northern extremity of Canise Island, op-
posite the mouth of the Tallot, where the beds present an aggre-
gate of ten feet over the waters” edge.  The upper layers are thin,
coarse, and irregularly deposited, but the lower ones are thicker
and afford good limestone for burning. This locality is very fos-
silliferous and the remains are frequently replaced by crystalized
carbopate of lime.

On Graves Island, which is to the south of Canise, are to he seen
some calcareous rocls, which constitute the development of proba-
bly the very highest part of the whole deposit. Thence south-east-
wardly, they strike the main shore on the property of Captain
Turner, lot No. 232, of the first concession of the township of
Thorah, not {ar from the lake corner of the Township of Brock : and
as I am informed the same limestone 1s again to be met with on the
23d lot of the 8th concession of the last mentioned townskip, on the
property of Mr. Henry Edward, it is probable that a line through
these various points will correctly represent its general direction of
strike, which would thus be as ncarly as possible N. W. and 8. E.

On Captain Turner’s lot the beds are from three to eight inches
thick, and coustitute an aggregaie of fen to twelve feet over the sur-
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face of Lake Simcoe. They yield excellent lime when burnt, and are
occasionally fit for huilding and flag stones. At this place a favour-
able 0pport11nity is afforded to determine the dip. It would appear
to be westerly, and as the strata seen on the lake shore crop out
about half a mile from it eastwardly, where they stand at an eleva-
tion of about thirty feet over the lake level; the difference between
these figures and the height of the strata at the margin of the water
would give a rise of something more than fifteen feet for the dis-
tance, \ﬂlich, as in the other instance would be about thirty feet per
mile.

Another evidence of the direction of the dip may be found in the
soundings of the lake. The waters of the eastern shore are shallow,
with a hard and solid bottom of limestone, while those of south-western
parts are decp, having a bottom of mud, or covered with large
boulders.  Kempenfelt Bay holds dvep water in every part, and at
the mouth of Cooke’s Bay, Snake and Markego Islands are
instances of great accumulations of large boulders, mixed with
sand and gravel, standing on deeply buried strata. I conceive this
to be shewn by a reef running from the latter island, and composed
of large rounded rucks of granite, which, when the lake is low,
have not more than a few incles of water over them, whilst on
either side the depth increases rapidly down towards the solid
strata, which give support to the culminating mass of detritus.

The country immediately encircling the whole of Lake Simeoe,
I .covered with large boulders of the primary rocks, intermingled
with .great fragments of the stratified limestone. But they are
esp.ecmlly prevalent on its western shores.  From the Eight Mile
Pomt near the entrance of the Narrows, all the way to Kempenfelt
Bay, enOI:n]l?US granite blocks strew the shore; but the detached
masses of lime Where these do occur

ppear in the form of great slabs
‘ at surfaces, as if removed only a short dis-
tance from the parent bed, and the fossils they contain seem to

be the same as those of Rama, while the mineral character of the
frggmellts- 1s identically so. The largest primary boulder observed,
might weigh about 100 tons, bnt in many places the number of

more moderate dimensions is S0 g7
not cat as to prevent t ssibill
tilling the land, i} P e possbity of

From the 27(th 1ot of the Gt
shore, up Kempenfel Bay

stone are 1ot so abundant,
they are seldom water worn, but a
with angular edges and fl

B cOmace
1 concession of Oro, on the lake
» @ far as Col. O'Brien’s residence, on
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the 1Ist lot of the 2d range, east of the Penetanguishine road, the
marginal land is low and sandy, giving support to a growth chiefly
of cedar and hemlock trees: but at the latter place it rises to a con-
siderable height, and consists of clay. The step thus formed
stretches ofl in a northerly direction, leaving the extensive flats
already described as covered with bouldcrs,ibetween it and the
lake, and there cannot be much doubt that at some former peried
it constituted the limit of the water. But as the remainder of
Kempenfelt Bay is bounded by this bold slope all around, it is pro-
bable that it was a bay, as now, when the surface of the lake stoud
at a higher level and covered a greater wrea.

The existence of shell marls in several parts of the low grounds,
seems to be a corroborative proof that the waters covered many
parts now dry.  Thwse are found generally in low swampy situa-
tions and immediately beneath the vegetablc mould. A bed of it
occupies a position near the east point of Cooke’s Bay, on the pro-
perty of Mr. Haynes, who discovering it while digsing a drain,
imagined he had struck upon a bed of gypsum. Where he had
cut through it the thickness did not exceed six or seven inches, and
from the general aspect of the locality, it appears to me the extent
15 probably not very considerable. It is made up of comminuted
shells, among which are ;. /«norbis and other fresh water genera ; and
in its appearance and consistency it resembles whitening, for which
the proprietor had used it as a substitute. Such deposits being
nearly pure carbonate of lime, it is well known may be used with
great advantage in agriculture.

The southern shores of Lake Simcoe are extensive sandy plains,
which are in many places thickly strewed with boulders, and bear
proof of having once been the bottom of the lake. Wherever
gravel is found its pebbles consist of limestone, and with the
l‘arger fragments of that formation they contain the fussils of the
calcareous strata which have been described ; but the sand is silici-
ous and slightly ferruginous. That at Holland Landing is almost
altogether made up of small grains of quartz; but the colour it pre-
sents in mass is nevertheless indicative of the presence of iron.

The mouth of Holland River at the head of Cooke’s Bay, passes
through a great marsh, which is bounded by the sandy plains in
question, and as in this marsh and in almost all low and swampy
ground in the District, bog iron ore appears to occur in more or less
quantity, it may be a question whether the sources of the ore are
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not 1o be found in the sand. The Black River falling into the lake
at Jackson’s Point in the township of Georgina, takes its name from
the colour of its waters, and the dark tinge of these, tenaciously
maintained by the stream until it has proceeded a far way into the
lake, may possibly be derived from passing over some depo.‘?’it of the
mineral.  Capt. Bouchier, R. N., and his brother, who reside near
the banks of the Black River, and from whom [ received much
kindness and assistance, informed me that wherever an excavation
1s made in the neighbourhood of their mill, and around the adjacent
springs, great qual;tiliex of iron pyrites are vhserved.  They pointed
out (o me spots where they had at different times made collections
of it; but only a few particles were then distinguishable, shining
among the mud.  The decomposition of pyrites would be another
source for the derivation of the hoy ore.

The timber produced in the swamps containing the bog ore, is
chiefly black ush and frequently cedar, and the luxurious wrowth
generally observable in these places, may probably be due to the
presence of sulphate of iron, derived from the decomposition of the
pyrites, which would facilitate the nutrition of plants, by acting in
the mode of sulphate of lime.

3. BLACK BITUMINOUS SHALES.

The only locality in which I have hitherto scen this rock is in the
Township of Whithy.  The outerop of some of the strata belonging
to 1t are exposed on the banks of the creck at Nasl’s brewery, in
the village of Windsor ; and at Bowerman’s mills on the 324 lot in
the third concession, a well has been sunk in the formation, to a
depth exceedinu fifty feet. A specimen was presented to me by
Mr. Ross, the Surveyor of Barrie, which he had obtained from the
2d concession of the Township of Collingwood, north of the Blue
Mountains on the shores of Lake Huron, and as this in fossil and
mineral character is identical with (he specimens {rom the Windsor
beds, we have reasonable evidence to conclude that the formation is
constant ﬁ‘om the one great lake to the other, and that its junction
with the limestone below js I some position not far removed from

the calcareous strata scen in Graves Island, and in the Township
of Thorah.

The upper limit of the formy
may be possible {}
But the sHuperior

tion T have no where seen, and it

al no sectj
ction ¢ \hlbmng His any where exposed.

blue shales are displayed on the banks of the
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River Rouge, near the dividing line between the Townships of
Marlkham and Pickering: so that the junction of the two deposits on
the shore of Lake Ontario, must occur at some spot hetween that
river and Big Bay, at the head of which the village of Windsor
stands.

Thistock in its bed is a shale of « jet blaclk colour; it is hard and
brittle and splits into thin laminwe, which enclose heirween their
surfaces a delicate pellicle of bituminous appearance.  Becoming
dry after removal from it~ bed, if the shale be again wetted it soon
cracks and falls to pieces, and when exposed to the action of the
weather it rapidly decomposes, and at length forms a dark coloured
clay which constitutes a good =oil.  The fossils described by the
American geologists, us characteristic of the Utica slates of New
York, are in great abundance in the rock. I obtained specimens of
the trilobite ¢riaithus beckil, with the conchological genera avicula
and orthoceras in Whitby, and the shale from Collingwood con-
tained similar orgauic remains.

The mineral character and black appearance of thisx deposit has
frequently led to the belief that it must be associated with coal, and
the rock has frequently been itsclf represented to e as actual coal,
which has been worked and burnt.  Wlen a piece of the shale is
thrown upon the clowing embers of a fire, assisted by the thin
coating of bituminous malter between the lamine, it will flame
brightly for a few moments, and after a short exposure to a rad heat,
it will leave as a residurum a white or gray slaty ash, «bout as
bulky as the original shalc.  This property hag occasionally fixed
the opinions of those predisposed by the colour of the rock to pro-
nounce it to be coal. They do not consider that {0 cause the shale
to flame requircs more wood than the bulk of the material on which
they try their experiments; that the flame will cease the moment
the wood is removed ; that the comhustible material in the shale is
so small that it leaves a residuum diminished only in an impercep-
tible degree ; and they are not aware it has heen ascertained that at
the summit of the whole series of deposits of which this shale is a
very inferior member, true crystalline workable coal existx with all
its fossil as well as mineral characteristics, and that it would there-
fore, be contrary to experience to find it lower down.

Iron pyrites sometimes coats the fossils of the formation, and it
abounds in all those parts of it which 1 have examined.  To the
decomposition of this pyrites, ix probably to be atiributed the mine-



64

ralized waters found in the district underlaid by the deposit. A
well which was sunk at the brewery on the creek at Windsor, in
search of fresh water for a distillery, yielded a supply so strongly
sulphureous, that, altogether unfit for the object intended, some
thoughts were entertained of turning it to account as a mineral
spring for medicinal purposes. Another well, sunk on the rock at
Windsor, near the Lake Shore, by Mr. Cording, ona piece of land on
swhich he had built a new and commedious house, intended for a
tavern, yielded a similar result. ~ Atthe time of my visit Mr. Cord-
ing was engaged in blasting the rock, an operation which must
have been attended with considerable expense, for the hardness of
the shale renders it in the first place sufficicntly difficult to drill,
and the explosion weting on its brittle nature bursts it into shivers,
making it tedious and troublesome to clear the work as it proceeds;
and he seemed disposed to abandon the task when he was informed
that in all probability the decper he went the worse the water
would be. T may here remark, as a fact worthy of observation, that
I have not yet in any one instance, found the water of which I
could trace the source to the older stratificd rocks of this country,in
the whole area which has come under my examination, to be of a
good, fresh, drinkable quality, while that of the tertiary or alluvial
deposits is of the best kind and most agreeable to the taste, although
I have found it all more or less charged with carbonate of lime.
Near Bowerman’s Mills, already mentioned, in the 32d Lot of
the 3d Concession of Whitby, there is, on the west branch of

Lynd’s Creek, a well, which has been sunk to the depth of seventy
feet. It penetrates—

Gravel accumulated by the brook, Fegt‘
Clay containing rounded pebbles, chiefly of limestone, 15
Black bituminous shale, ... 50

. . . 70
. The water IF yields is strongly saline, and salt has been manu-
actured from it, but it was of inferior quality, having a bitter taste

and a dark colour, occasi ien i i i
, oned by some foreign ingredients, which

the manufacturer did not know how to get rid of. 'The work was

In consequence abandoned, and the well allowed to fi]1 up. I pro-

(:ured a sample of the water, however, from the depth of 'ﬁft feet

from the surface, or twenty feet from the bottom, and forwar()iled it

to Montreal for analysis, but T believe it was ’subse uently lost

through the effect of the frost, which burst the vesse] c(él)tain}i,n" it.
‘ >
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"The Township of Whitby appears to be as fine an agricultural
district as there is in the Province. It is said to be well adapted
for wheat, and the soil consists chiefly of clay, occasionally topped
by a thin covering of sand or gravel, the pebbles of which are
chiefly limestone. In the neighbourhood of Windsor, the country
tises gradually from the lake, and forms two distinct terraces, the
one being 160 feet and the other 320 feet over the level of Ontario.
These gradually approach each other going westward, and run into
one in the Township of Scarborough, near Gates’ Tavern, on the
Kingston and Toronto road. On the upper terrace the land is
light, and in every way inferior to the soil on the lower one. The
heights at Scarborough are composed of clay, sand, and gravel, and
the following is their elevation above the level of the sea :—

Feet.
TFirst terrace above the Lake, .. . " 161
Second terrace above the first, ... 159
Second terrace above the Lake, 320
Surface of Ontario above the sea, vea v 234
554

4, BLUE SHALES$ AND SANDSTONES:

These rocks compose the sub-strata of the whole country on the
shore of Lake Ontario, between the River Rouge, in the Town-
ship of Pickering, on the east, and the River Credit, in Toronto,
on the west, and sections of them may be seen in almost all the
streams that intervene belween the one point and the other. The
estimate I have made of their thickness brings it to 1,110 feet
How near this may approach the truth it is difficult to say, but the
result of such evidences as I have had it in my power to collect
being still in favor of supposing the dip to be at about the rate of
thirty feet to a mile, it is probable that the figures given constitute
a tolerable approximation.

" The formation consists of a series of bluish coloured argillas
ceous shales, enclosing bands of calcareous sandstohe, sometimes
approaching to limestone, irregularly deposited and of variable
thickness. In some instances the bands are of a slaty structure,
splitting into thin lamine in the direction of the beds; in others
they have a solid thickness of a foot ; but in few cases do they
maintain either character for any great distance. The sandstones,
while in the bed, are hard, solid, and compact, and upon fracture

{



66

with much the appearance of limestone ; but

exhibit a gray colour,
a dark Lrown, and under the

exposure to the weather turns them to !
influence of the atmosphere they crumble and decay. They In
general abound in organic remains. Hence it results that they are
calcareous, deriving the lime from the shells they have entombed,
and when the fossils are more than usually abundant, the bed may
accasionally become a limestone. Limestone beds, however, are
not common. Were such a stratum found extensively developed
in any place in the neighbourhood of Toronto, it would be of great
value, as there is a considerable consumption of lime in the city,
the stone yielding which is at present transported from some dis-
tance. The slaty variety of the sandstones is well adapted for
flagging, and for this purpose it has been a good deal used in the
streets of Toronto. By a careful selection these arenaceous beds
may yield abundance of good building material ; but it requires
such care, as the stone cannot be said to be in general adapted for
the purpose.

The banks of the Credit, the Etobicoke, the Minaco, the Hum-
ber, and the Don, for certain distances from the Lake Shore, expose
sections exhibiting sixty feet or more of these rocks; but advancing
to the northward, as the land increases in elevation, the formation
becomes concealed by the great accumulation of tertiary and allu-
vial deposit, of which the interior of the country is composed. At
Weston, on the Humber, between the Townships of Etobicoke and
York, some good limestune occurs ; and at Fisher’s Mill, below
Dundas Street, on the same river, there is more of the same ma-
terial. At the latter place the banks of the stream rise to a height
of more than 100 feet, of which from fifty to sixty feet are com-
p’osed qf these blue shales and sandstones, while the upper part con-
sists chiefly of sand and gravel.

Many of the settlers, in the country underlaid by this formation,
seem to k')e strongly impressed with the opinion that it contains coal.
In §0me Tnstaf]ces I found them unwilling to listen to any reasons
which mlg'ht'mt.erfe_re witb their prepossession ; and while a few,
supposed buried treasS’re throu hmz on of he 'locahtles of th(?u'
formed, that the G , g o apprehenson, as T was in-
(]iqcov, l he overnment would claim a right to all minerals
bokred f;e; ,c?);\‘(ia(:irl;i‘l,ee d}:(ﬁ,e'eded more boldly to work, and have

S pth in search of the material. At Wes-
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ton, on the Humber, I found that a company of adventurers had
been partially formed, boring rods provided, an old miner employed,
who, I believe, was a speculator in the concern, and the rock pene-
trated to a depth of 150 feet. Having, when two thirds of the dis-
tance down, passed through a band of shale of a darker colour than
usual, it was pronounced to be coal, and the work was continued in
confident expectation of a larger seam, until a deficiency of funds,
more than a want of hope, caused the suspension of operations.
Mr. Tewer, the person employed to put down the hole, very kindly
supplied me with the following account of the strata penetrated,
which are given in the descending order : —
Ezxposed in the bank—
Feet. Inches.

Clay, 6 0
Blue shale, ... 1

Gray hard calcareous sandstone,

Blue shale, ...

Blueish limestone, ...

= N W WD
[=RR i ==

Blue shale,
Penetrated by the borer —
Limestone, ... 0
ITard calcareous sandstone 3 0
Dark-coloured shale, . - 6 0
Alternate thin layers of slaty arenaceous Ixmestone and
dark coloured shale, 40 0
Dark coloured sandstone, ... 1 2
Limestone, ... 1 4
Limestone of impure quallty 2 1
Limestone, ... . . 1 8
Dark shale, ... 0 10
Black shale, (imnistaken for corll) . 0 2
Dark coloured shale, 0 10
Ironstone, (this is improbable,) U
Alternations of hard impure limestone and shales 28 0
Tronstone, (this is very tmprobable,) 1 0
14 4

Alternating layers of limestone and shale,
Total, . 142 1

At the depth of sixty feet below the Ieve] of the river, Mr.
Tewer describes the borings to have been highly impregnated with
saline material, and to have emitted a strong sulphureous odor. It
is not improbable that the bands described as ironstone were loaded
with pyrites, the decomposition of which would give rise to the
odor referred to; but the source of the salt is a more difficult ques-

{100,
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Brine springs occur in several localities among these shales, but
I am not aware of their having been converted to any profitable
purpose. Mr. Jones, an Indian resident at .the Indian Yillage on
the Credit, informed me, that about thirty miles up the'rlver, in the
Township of Chinguacousy, there is a strong brine spring, and that
salt had been made from it, but he was unable to state the propor-
tion of salt in the water, or whether any other constituent was pre-
sent with it.

The organic contents of the blue shales are very numerous. The
most characteristic are a species of plerinea, a cypricardia, an
orthis, a strophomena, and a large othoceras, each of which is
figured by Professor Emmons in his final report on the geology of
the second district of the New York Survey, as peculiar to the
Hudson River group, or Loraine shales.

In the section of country covering this formation calcareous tufa
is of frequent occurrence among the beds of tertiary deposit. In
the Township of York, on the banks of a small tributary of the
River Don, crossing Yonge Street near Wilmsley’s Pottery, within
a few miles of Toronto, it is quarried, burnt, and used as lime.
Impressions of the leaves of beech and other trees, and vegetables,
are abundant in it, and the banks of the stream, to the height of
twelve to fifteen feet, are entirely composed of this calcareous de-
posit, which is again overlaid by clay and sand.

The clays of the same spot are employed in the munufacture of
coarse pottery, for which they seem to answer a good purpose, and
the sand which overlies themn has been used for glazing the ware.

They are likewise well adapted for brick making, and they have
been extensively devoted to this use.

5. VARIEGATED RED AND GREEN SANDSTONES AND MARLS

Farther examination of this group of rocks may perhaps lead to
a more minute division than is here given them ; but for the pre-
sent, as they have been but partially explored, as the colour and
mineral character of the whole are essentially similar, and as there is
a . ol . y a .

gflez:lt scarcity of fossils in th(.am, none, as far as I have seen, being
we eﬁn.ed., I have deemed it sufficient to class the whole under
one description,

Admitting the rate of dip to he still the same as already assumed,

the probable average thickness of the formation will be about 614

feet, and it constitutes the whole of the shore of the upper €X»
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tremity of Lake Ontario, from the River Credit round by Hamil-
ton, to the River Niagara. Its junction with the subjacent shales is
at Oakville, on the lake shore, and the lower part of the series of
rocks of which it is composed may be seen there, and again three
miles below Norwell on the Credit, in the centre of the 12th lot of the
11th concession, in the Township of Esquesing. It consists of
red and green coloured slaty sandstones and marls, and the colours
are so arranged as to give the rock a striped appearance. A few
obscure fucoids are the only fossils T have hitherto seen near the
base of the formation, and at its summit even these are remarkably
scarce or altogether wanting, as I have yet met with none so high
up. At Wellington Square one of its members crops out in a thick,
red, coarse-grained sandstone, which vields to the influence of the
weather on exposure, and therefore is inferior for the purposes of
building. The remainder of the series, up to the gray band at its
summit, is made up of red indurated marls, with green spots and
stripes, interstratified with irregular thin bands of red sandstone.
The best development of the series occurs on the Niagara River,
where there 1s an exposed thickness c¢xceeding 200 feet. From
the Niagara River to Hamilton, sections of it may be seen in almost
every brook which has worn a channel from the Ridge to the lake,
and on the north side of Burlington Bay it is equally well developed
for many miles.

Throughout this series of rocks brine springs abound, and in
several places salt of good quality has been extensively manufac-
tured from them. But the competition resulting from the brine
springs of the County of Onondaga in the State of New York,
which have their origin in a higher formation, and are of superior
strength to any yet found in the red ~andstones and marls, has hi-
therto prevented the Canadian manufacturers from working to a
profit, as they found themselves undersold in the market i,)y the
American article, which was imported into the Province in consi-
derable quantity, before the duty was taken off Liverpool and other
scaborne salts.

At St. Catharines, on the Welland Canal, Dr. Chase, to whom
I am indebted for much kindness and consideration, established a
salt manufactory some years since on a very extensive scale, and at
great trouble and expense. But the profits were insufficient to
remunerate him, and he was obliged to abandon the works, part of
which is now converted into a distillery, and the only use io which
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the brine is at present applied is to supply water for hot and cold
baths to a small establishment erected hard by for these convenien-
ces. Dr. Chase informed me he had bored no less than 507 feet
below the surface, equal to 484 feet heneath the level of Lake On-
tario, through red marls and sandstones all the way, and that a
tube had been introduced into the bore hole to the depth of 396
feet. When the water was allowed to accumulate it yielded, after
pumping off the first 40 feet, from 6 to 10 per cent. of salt; but the
lowest portions would hold even as much as from 24 to 25 per cent.
But, the first supply exhausted, the strength of the brine gradually
diminished, until the pumping was suspended and an accumulation
of the water again permitted. The reason of this variation in
strength appears obvious. While the accumulation was going on
the supply of saline particles brought to the bottom of the tube
would, by their superior specific gravity, remain in the lower part
of the bore hole to the displacement of whatever fresh water might
come 1n at the same time; whereas the uninterrupted drain of the
pump, when this accumulation was exhausted, would bring up a
mixture precisely proportionate in strength to the quantities of salt
and of fresh water simultaneously poured in from the strata.

There appears to have been much difference of opinion as fo the
depth which ought to be penetrated to obtain the strongest and best
supply of brine, and the prevailing impression seems to be that the
greater the depth the more abundant will be the salt. Tt is very
true that saline particles may be more or less disseminated not only
down through this series of strata, but even down through all the
sedimentary deposits to the lowest beds of stratified limestones
Wh‘ich approach the primary rocks, as is indicated by the saline
springs at Kingston and elsewhere, and therefore it might be infer-
red that the greater the amount of strata penetrated the greater
would .b.e tbe amount of the salt entering the bore hole, But the
more st o s e o 4y (e brineare
considerable verti’cal lijnter\gls‘g;y tonfined (0, certain .strata at
therefore altogether depend onAthi‘ 'nt On.el aflother, and it would
feet would n§t ive as h sal s erral whether a depth o100
it must be recolicte(i btlf:tuz\';a't tastOne o 310 ‘feet. Thenlagain,
ness pierced will give a certai)nS » UITI o pock in the hole thick-
not, and that some of them may quil;nltlty .Of water, whether salt or
water. It mav therefore happe ! , °avery larg.e SuPpI‘y of fresh

| ppen when two vertically distant sets
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of salt bearing strata are penetrated by the same bore hole, that
though the quantity of sult supplicd to it will be greater, the brine
coming from it will be more diluted than if only the upper salife-
rous bed had been cut. Tt will be seen from this too that if the
same salt bed be penetrated by two diflerent bore holes, one to the
dip of the other, and therefore going through a greater number of
strata, the chance is the deeper bore hole will give the weaker
brine, unless great care be taken to exclude from the pipe
the supply of water, coming from the upper lavers; and the
same would be the case if the slope which caused the accu-
mulation of strata was an upward one on the surface instead of
a downward one in the bed. Another circumstance to be taken
into consideration 1s that the greater number of strata penetrated
the greater the chance of meeting with some ingredient prejudicial to
the taste of the salt. It is no doubt the result of some circumstanees
such as these that, at Mr. Kent’s works near Stoney Creek, the
strongest brine was obtained at 136 feet from the surface. The
whole depth there penetrated is 400 feet from the surface, or 394
feet below the level of Lake Onturio, and it required 150 gallons
of brine to make an average of 56 lbs. of salt. At Dr. Chase’s
works the same quantity of salt was produced from 130 gallons.

Salt is still manufactured in the Township of Saltflect, and, I be-
lieve at Wellington Square, and brine springs are of common occur-
rence in the Townships of Nelson and Trafalgar, Should these
rocks at some future period be found to yield the same material
farther north, among the wild tracts of Huron, as it is very reason-
able to suppose they do, they may become of great importance to
that fine country as it becomes settled.

Sulphureous springs are common, particularly in the higher parts
of this series.  On the 1st lot of the 6th Concession of Barton, there
is a spring which evolves carburetted or sulphuretted hvdrogen,
from which, being capable of combustion, it has been termed 7%he
Burning Spring.  Its waters have been used medicinally for several
disorders, and since its discovery it has been resorted to by many
invalids who are said to have derived great benefit from its use.

Near Beamsville there is a remarkable spring, which is reported
to be frozen over during the summer months but never during the
winter. [ visited it on the 11th September, when the weather
was warm and sultry, and can bear testimony that it was frozen
over then, although the temperature of the atmosphere was 80° of
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Farenheit within the distance of 3 yards from its issue. 'It is co’ﬁf
cealed and protected from the solar rays by great masses ?f ro.ck
that have fallen down at the place. I have not yet seen 'lt in win-
ter, but can credit the report given of it, as similar. s;‘)flngs havel‘
been described by Mr. Murchison as existing in. Russia, in some red
gypsiferous rocks of that country ; but no satisfactory solution has
yet been given of the phenomenon. o

The uppermost member of this series of rocks, very ap;.)‘ropr.x-
ately denominated the “ gray band ”” by the American(Geolloglsts, is
remarkable for its persistency, both in extent and lithological cha-
racter, and it forms an admirable means by which fo trace the
strike of the formation through the western part of the Province,
from the Niagara River to Nottawasaga on Lake Huron. It varies in
thickness, in so far as I have hitherto observed, from eight to eighteen
feet. It is generally a fine grained white silicious sandstone, but at
other times it is extremely hard and compact, and somewhat calca-
reous. In the former case it makes a beautiful building stone; in the
latter it answers well for a few purposes, but it is then in general too
hard and brittle, and having a bluish tinge, is very inferior in point
of appearance. The stone now using in the construction of the new
College of Toronto is quarried from this bed, and affords a beautiful
example of its best condition.

On the Welland Canal, near Thoroid, the gray band is hard,
compact, and silicious, but it is very irregularly deposited. From
this circumstance its value as a building stone is there much dete-
riorated, though it nevertheless answers well for the purpose when
it can be procured of sufficient thickness.

I have observed the rock, or certain indicatitns of its presence,
in most places alopg the Ridge from St. Catherines to Hamilton, in
tEhe TO\‘vnship of Hamborough West, in Nelson, Nassagaweys, and

squesing.

In Esquesing it assumes a more conspicuous character than I

hlave elsewhere seen. Coming from below the superincumbent
limestones its outcrop extends beyond them for a considerable dis-
tance eastward., and it can with ease be quarried in many places on
the surface of the ground. On the 17th lot of the 5th concession
of the.Township it is a white fine grained thick bedded stone. with
f(‘arrugmous specks, and with thin partings of red marl in the, divi-
sions of the lowest stratr, [t ig there 18 feet thick, and constitutes
a very handsome stone for building purposes, On’ the 6th conces~
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sion it might be quarried to a considerable extent with great faci-
lity, being covered for a great distance with nothing more than
vegetable mould, which is of no great thickness. ¥From this I have
traced it to Mono and Nottawasaga, and from information received
from several persons who were well acquainted with the Townships
of Collingwood and St. Vincent, T am prepared to helieve that it
extends through them, aud that it constitutes the lowest of the hard
rocks which form the Blue Mountains.

In some of the Northern Townships some of its straia have been
used for grindstones, for which purpose they are occasionally very
well adapted.

It will be obscrved in the course which the gray band presents
through the western part of Canada, that the formations which en-
ter the Province at the Niagara River have an east and west
strike until they attain the upper extremity of Lake Ontario, and
that thence they sweep round in a general direction nearly due
north. This fact, of course, must be the result of an anticlinal
axis, which meets the strata at the point of deflection, and it natu-
rally constitutes an important feature in the physical structure of
the country.

6. GREEN SHALES AND GRAY LIMESTONES,

At the spot where I have carried my section across these rocks
they are unimportant in thickness, and it will require further inves-
tigation to decide whether they are worthy of being clussed by
themselves, or whether they should be included under one gencral
head with the shales and limestones by which they are overlaid.
They are, however, rich in organic remains, many of which appear
peculiar to them, and at Hamilton, to the westward, there seems to
be evidence for supposing that they assume more importance, there
being at that place a thickness of 136 feet between the gray band
below and a set of black shales above. A comparison between a
vertical section there and one at Thorold would stand thus :—

K
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The green shales reposing on the gray band abound in a fossil
which, up to the present time, I have not observed in any other
position. It is a marine plant or fucoid, which consists of a number
of articulated branches starting in groups from various furcations
of an articulated stem, and bent and twisted into many shapes
and forms.*  Some beautiful examples of this fossil were procured
at the cutting on the Welland Canal, near Thorold, and in the
same bed near Beamsville, further west. A Dbed containing much
iron pyrites is associated with the green shales.

Upon these rest a set of impure limestone beds, which are sepa-
rated by thin partings of blue shale. They occupy a thickness of
ten feet, hold an admixture of argillaceous material, present a com-
pact appearance, and are of a bluish colour. A peculiarity obser-
vable in the rock is the frequent occurrence of concentric rings of
discoloration formed round a small cavity on the surface of the joints
cutting the stratification at right angles.  The circles generally
cross the divisional lines of several of the beds, as exhibited in the
following diagram, in which @ @ @ « represent the beds :—

snen
N

Characteristic of this limestone there is a large bivalve shell,
which I have not yet noticed either below or above the rock; it is
a pentamerus, and strongly resembles the pentamerus oblongus of
Miirchison.

Over these beds another limestone occurs very different in its
mineral appearance, and, in so far ax [ have observed, in its organic
conients. The large bivalve shell peculiar to the rock below
altogether disappears, and we have instead encrinites and multi-
tudes of small shells, among which a species of atrypa is common.
The colour of the rock is gray, it is coarse-grained and crystalline,
and has particles of iron and copper pyrites disseminated through it.
At Thorold the upper part of the beds is not exposed, but it is
probable that they are not more than ten feet in thickness.

Without further investigation it is impossible for me to say with
certainty whether these arc the sole representatives of the Ridge

* This plant is the fucoides harlunii of the New York geologists, but is given by
them as belonging to the Medina sandstone.
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limestone seen at Ifamilton, or whether the rocks immediately
above might be classed as belonging to .them.; but the natural
inference from a comparison of the sections is, that th'e blz?ck
shales which ave in the limestone just deseribed, are a continuation
of the black shales which crop ouf near Ancaster, and which may
be seen in several places between Ancaster and the Forty-mile
Creek, overlvine the cherty beds constituting the upper tier of
the Hamilton rocks.  Were it otherwise it would be necessary to
suppose a thinning of the black <hales at cach of those places in
contrary divections, a phenomenon which is quite possible. A re-
ference to the vertical seetion given will explain this.

Tn the grecn shales of this sevios, fossilliferous iron ore may be
looked for. It is known to exist in them with some degree of
inconstancy in New York, and fravments arve to be found m many
plaves along the Tlamilton Ridge: but the solid strata here are
generally concealed hy a quantity of detrital matter, derived from
the shudes which enclose the ove. T have met with ferruginous
fragments from the boundary line hetween the Townships of Barton
and Saltflect. all the way to the Township of Nottawasagn, but |
have seldom seen it in place.  In a brook near the boundary line of
Barton and Saltflect, there are two bands of red sandstone, oceu-
Pring a position amony the shales, which may in this cuse repre-
sent the bands of ron ore, and In a brook which erosses the
macadamized road near Ancaster, there is an out-crop which is
fossilliferous, argillaccous, of a red colour and generally similar to
the argillaceons ove described hy M. Hall, of the New York Sur-
vey.  Whether it is sufliciently rich to be worth working should
a sgﬁi«;-iom supply be attainable. will require an analysis to prove
satistaetorily.

) 7. BLACK SIALES.

This roul.c succeeds the last series of deposits in the ascending
0‘1’d<31:, and‘ls well do\'wl?ped in many places along the Ridge 11(;;1i
St. (:1thzu'n1('s.“where mtersected by crecks and rivers ;k and at
the Falls of Niawara. where a thickness of nearly forty feet is

seen. Where the line of scetion crosses, I have estimated the total

thickness to be sixty-threc feet, which must be very near the

truth, as that measurement agrees with the elevations levelled b

the En-gme'ers of the Welland Canal, who cut throueh the wholi
forrpatlon in the construction of the locks. Theb information
derived from them has enabled me to make the comparisén ;nd 1
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have to express my thanks to Mr. Barrett and Mr. Power, the chicf
Engineers, and to the other gentlemen connected with the works
of the Canal, for their kindness in rendering me every assistance
in their power, while I was employed in their neighbourhood.
These black shales possess u bituminous character, which with
their colour has (as in the case of the shales lower down) fre-
quently led to tho unfounded belief that they must be associated
with coal.  Oceasional beds of limestone, loaded with fossils, are
enclosed in the shales, and the upper stratum being frequently a
limestone fit for the purposes of an hiydraulic cement, is therefore
of importance and value. It is quarried largely at Thorold, and
employed in the construction of the locks of the Canal. In some
places, as in the Beaver Dam Creck near St. Catharines, thin
bands of half cvystallized gypsum oceur, occasioning a riband-like
appearance in the shales.and in others. as at the Falls of Niagara,
snowy gypsum ix met with in small nodules, with iron pyrites and
other extraneous substances. These shales contain numerous
fussils, and a ~mall Jong-tailed wilobite i« among the most ¢ommon.
A reference to the comparative seetions given above, will shew the
relative position and thickness of these vocks at the cast and west
ends of the Hamilton Ridge. T have not seen themin place on the
north side ot the anticlinal axis, thouzh I do not doubt of their
existence there; but it will require further investigation hefore we
can determine how far they may extend.  In the Townships of
Nottawusaga and Esquesing, fragments of black shiale (there as clse-
wliere erroneously taken as a certain indication ot coal) are trequent-

ly turned up by the plough.  In all probability they are derived
frem a continuation of these rocks.  None of the speciinens whicl
came under my notice contained fossils, but in their mineral
character and appearance they were very similar to the strata at
Ancaster,

8. BITUMINOUS AND M3GNESAN LIMESTONES,

These rocks form the upper part of the ridge which extends
between the Falls of Niagura and the village of Ancaster, and
where the section line crosses their out-crop, [ have estimated
them to possess the same thickness they present at the Falls,
where seventy feet of ceoditerous limestone stands between the
top of the water-lime and the edge of the precipice, and fifty fect
of bituminous quality extending from the edge up the river, are
run over by the rapid above the cascarde. The following section
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cxhibits the exact measurement us taken near the Clifton House, on

the ferry road:—

Ft. In,
Dark gray bituminous limestone, ... . e 50 0
Gray limestone containing geodes of snowy gypsum, sulphate of strontian,
blende and galena, . .10 6
Gray limestone, the geodes fewer but larger, e 60
Blue limestone of a more compact character, . 4 6
Gray compact sparry limestone, in one massive bed, with occasional large
geodes, .. 13 0
Dark blue limestone, in beds varying from 2 to 4 inches, with indistinct
remains of encrinites, . 40
Gray compact bands of limestone, with a peculiar serrated junction, gene-
rally covered with a thin pellicle of bituminous matter, ... ... 10 6
Blue or grayish limestone, made up of broken encrinital columns, .. 80
Strata hid by detritus, .. 13 6
120 0

At Thorold, on the water-lime, there is a thickness of forty
fect of lmestone, whiclh is overlaid by geodiferous rocks. In
the openings at Hutt’s quarry, where the stone is obtained for the
works on the Welland Canal, the lowest Led of it is a dark Dblue
Dituminous limestone, which makes a good building stone. A
quarry of this blue stone is worked on Mr. Koefer’s property,
near the village.  Gypsum occurs in it in small lumps, and a coat-
ing of hitumiuons matter covers the fossils and the surfaces of the
Leds.  Upon this blue stone rest twenty-six feet of encrinal lime-
stone, in massive beds of from six to ten feet thick. It makes the
very best material for construction, and is altogether cmployed
for the facing of the locks on the Welland Canal. This is quar-
ried out at Mr, Hutt's, a small distance to the castward of Tho-
m?d. Ox.'er this encrinal limestone thepe 18 a bed of seven feet
thick, Wlnjch, as a building material, is inferior to the former, al-
though of gm.,nl quality.  Both the last mentioned rocks contain
I‘lumerous fossﬂs, and oc?asionally geodes filled with SNOwy gyp-
o o e somies s 7 it L, Crystl

1es . At Ancaster the same rocks
arc not more than thirty-five or forty feet thick.
. The whole range of these limestones ig highly bit
1? abounds in fine cabinet specimens of Solen?te
E{;id};e;;gsg;l;nifld other varicties of the car

uminous, and
, sulplate of stron-
bonate of lime, with

Crystals of oalena, exist i
3 g & €Xist 10 a greater or

: less ity i
limestones from those next above the gra drentity in all the

¥ band to the summit of
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the bitumino-caleareous rocks just described; but they arc in
the greatest abundance in these, and prevail most in the Town-
ship of Clinton, near the village of Beamsville, where an attempt
has been made by Mr. Lee to establish a lead mine upon what has
been supposed to be a lode, on the property of Mr. Robert Comfort,
on the Sth concossion.  The position of the supposed lode is in
onc of the many open joints or fissures by which these rocks are
intersected throughout their whole range, from Queenston to Not-
tawasaga.  In the locality in question the opening is asain erossed
by smaller cracks, and the walls of these are covered with crystals
of pearl-spar and galena. The crystals of galena are doubtlessin
very great abundance; indecd there is scarcely the smallest part
of the rock that does not contain them, and I do not think they
were wholly absent from any fragment which came under my
hammer in the neighbourhood. It is doubtful to me, however,
that there are any evidences of a lode of the ore. Mectalliferous
lodes, according to the generally rcccived opinion, arc deposited
in faults or the open cracks, resulting from the fracture and dislo-
cation of the strata through the intluence of disturbing forces,
which have causcd the mass of rock on one side of the plane of
fracture to slip on that on the other. The movement brings op-
posite to one another parts that do not fit, hence a space which
gives an opportunity to the subsequent deposit of the carthy and
metalliferous materials which constitute a lode. It is generally in
districts where movements are indicated by highly inclined strata
or an irregularity in the dip, that such faults exist, and when the
lode is not immediately presented to the eye, an cvidence of its
probable position would be an obscrved interruption in the con-
tinuity of the beds.  Now here the rocks are perfectly horizontal,
and have no appearance whatever of having been disturbed since
the time of their deposition. There is no slip or want of contin-
uity in the strata, and where the space between the walls of the
joint is filled up, it is with dritt, and not with calcarcous spar or
such mineral matter as would occupy a fault, veins of which are
singularly absent ; so that the open joints must owe their origin
to some other cause, and it is in the walls alone that the galena is
present.

Mineral springs are not unfrequent in the rocks of the deposit.
The waters of one in the neighbourhood of Ancaster, qualitively
analysed, yielded a large proportion of sulphate of magnesia.
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9. RED SHALES.

These shales are the same as a deposit described by Mr. Hall,
in the fourth geological district of New York. Little can be said
of them at present, as I have never yet scen them in place, but
there is nevertheless no doubt of their existence, although they
are probably of small thickness and minor importance.  Their
presence is indicated by the colour of the drift hetween the Falls
of Niagara and Waterloo. and hetween Allensburgh and the June-
tion on the Welland Canal, and their position made certain by the
Mace they oecupy in the State of New York, immediately across
the Niagara River.

10. GYPSIFEROUS S1IALES.

Commencing at the N lagara River, the upper beds of thig series
are seen near the village of Waterloo, between which and Chip-
pawa the whole country js enveloped in drift clay, but it 1s pro-
bable the lowest beds are somewhere in the neighbourhood of the
latter place.  The deposit extends from this in a westerly direc-
tion to the Grand River, and the line of strike appears to coincide
with the course of the stream for a considerable distance up to-
wards its source,

Inclusive of the subjacent red shales, T have estimated the thick-
ness of these roeks to he 300 foot, They are composed throughout
ot.' lilll?.stom:‘s and culearcous shales, in one or perhaps two parts
of their vertical extent (w:»ntaining gyvpsum in detached masses,
which are sonictimes of lavge extent, Whereyeor these are known
they are greatly worked, and the material at all times commands
a ready market for agricultumal purposes,

The limestones are freqm-nt]y of a dr

_ The ab colour, and are depo-
sited in beds seldom exeee

ding a foot in thickness, 7T hey are hard
and compact, and remarkable tor the numerons small cavitics they
cqntam. A bituminous matter often fills t],0x¢ cavities aﬁd ibn
thin layers divides the bed-. Sometimes the limestones"’we of a
blue .001(.)1.11‘, in which ease they never have either of th(e mbov;‘
peculiarities ; and sometimes the pock has more the nature‘ of ’L
|~;1lcuref?us slate.  The dpab variety is the best adapted flor 'lfl
teonomie purposes, and makes excellent lime, hal (
exposed to the offeet of the weathep are genery

. ally of a yreenish
zolour, but when the action of the . ﬁ

atmosphere has not 1
: v ] S not reachced
them they are usually dark beown, They (

The shales when

are argillaceous, and
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m almost every instance where the gypsum oceurs to any extent,
it is overlaid by them. Beds fit for the purposes of hydraulic
cement occasionally oceur, interstratified with the limestones and
shales, and in one place in particular, about three and a lialf miles
below Cayuga, on the Grand Biver, a hard solid bed of water-lime
exists, which attains a thickness of probably thirty fect.

The gypsum s deposited i detached masses, never in continu-
ous strata, and either throueh some peculiarity in its original de-
position or some remarkable movement afterwards, it almost in-
variably assumes more or less a conlcal shape,—the strata by
whicli 1t is covered being bent or arched over it, thus :—

Fig. 2.

a Limestone.

b Gypsum.
¢ (reen shales.

These masses vary in the diameter of their bases from a fow
inches to many yards. It sometimes happens that a mass 1% 80
very extensive horizontally, that the first impression may lead to
the belief that it is as continuous as the strata covering it; but
this is never confirned by careful cxamination. Wherever the
deposits have been much worked, the upper surface has been
found at last to slope rapidly down, followed by the superincum-
bent strata, and wherever I have yet seen them the thickest part
has been about the point where their centre might be assumed to
exist.  The conical shaped hills or hillocks for which the gypseous
country is remarkable, owe their origin to the peculiarity of the
deposits of gypsum, and they are generally considered a certain
indication of the subjacent presence of the mineral. The distur-
bance which the higher parts of the formation occasionally appear
to have sustained is probably attributable to the same causes In
the Township of Dunn, near the lttle village of Haldireand; in
several places, are instances of considerable disturbance, and it is
probable that the following diagrams will better illustrate the re-
lation they bear in form to the deposits of gypsum than further
description. It must be borne in mind, however, that notwith-
standing the comparativcly slight contortions which are occasion-

L
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ally met with, the formation, as a whole, 18 as horizontal as those
1t rests upon. » ,
The fcﬁlowing diagram represents a quarry which has been
opened for limestone in the neighbourhood alluded to :—

Fig. 3.

= b p
’é‘ﬁ@\_ fp

o Limestone dipping E. < 32°.

& Limestone dipping W. < 10° ¢ conformilt

b Sapdstone overlying with apparent but probably not real want of conformity,
and belonging to the next series.

In the Welland Canal at the Broad Creek Lranch, Mr. Keefer,
one of the Engineers, deseribes an excavation to have passed
through rocks whose attitude somewhat resembled the masses re-
presented in the following sketeli—

Fig. 4.

a Chert rocks. ¢ Gypsiferous limestone.
b Water lime. d Clay.

The cherty rocks indicated belong to the next superior series,
and to the same as the sandstone in the previous diagram.

Mr. Keefer was so kind as to supply me with another section
of a locality on the Junction Canal between Port Colborne and
Rama bend, which likewise fully illustrated these undulations, and
in this case as in the others a higher series of rocks has been af-
fected, most probably by the same cause.

The beds of gypsum that have been hitherto worked and have
come under my observation are those of Mr. Case, about three
and a half miles below Cayuga on the Grand River ; of Mr. Don-

aldson, nearly opposite the village of York on the same river, and
two beds mined near Paris, one by Messrs.
and the other by Mr. Tennant.

The bed worked upon Mr. Case’s property has not been long

in 'operation, but it appears likely to prove one of great extent and
of immense value.

Curtis and Coleman,

. There seem to be evidences of its occupying an
area of nearly sixty acres, and being on the navigable part of the
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Grand River, it enjoys the advantage of an casy export to distant
places,in addition to a daily increasing local demand. The thickness
of the bed where it is worked is four or five feet, and in a well sunk
near the proprietor's house, a thickness of twenty feet of water-
lime, with a considerable quantity of gypsum intermixed, is passed
through below the main bed, which there measures about six feet,
while between it and the bottom of the well there is an additional
three or four feet of water-lime. The upper gypsum is of a pure
white, and of the best description, and if it turn out to occupy as
great an area as appearances indicate, it cannot fail to be the
source of a large revenue to its owner. Should the public works
extend at any future period to the cstablishment of a canal on the
Grand River, the water-mes in the neighbourhood of Mr. Case
and elsewhere, associated with gypsum beds, will be of importance
as available in the construction of the locks and dams connected
with it.

The next bed of importance is near York. Partof it is worked
by Mr. Donaldson, and part by Mr. Cook, the proprictor. It
meazurcs at the outerop on the Grand River bank three and a half
feet in thickness, and increases advaucing along the level. It has
been extensively mined, and the material is of excellent quality,
though it is not gencrally said to be cqual to that of Mr. Case.
An argillaceous limestone, approaching to a shale, overlies the gyp-
sum, and it might be applicable for hydraulic purposes, but it is
not sufliciently thick to be of any great importance.

The beds at Paris are likewlise extensive, and that of Messrs.
Coleman and Curtis is largely mined. That belonging to Mr.
Tennant is but recently opencd, but at the time of my visit tho
proprietor had every reason to anticipate a successful issue to his
undertaking.

The value of gypsum, as applied to agriculture, is well known.
The material is hecoming every day more gencrally used, and ag
the country is purely agricultural it is a matter of primavy impor-
tance to know how far we can depend upon our own resources for
the sufficient supply of an increasing demand. The beds men-
tioned above would probably have remained unknown to this day,
had not the Grand River, by intersecting their outcrop, partially
exposed them, and it is only at such places that they have hitherto
been worked, and their probable extent suspected. The Grand
River, nearly from its source to its mouth, probably runs in the



84

strike of the formation, and consequently on the same sex:ies of
rocks the whole wuy, so that there may be many niLsses o't gyp-
sum on its banks above as well as below Paris.  But it is not,
therefore, to be supposed that the mineral is exelusively con-ﬁned
to the immediate niugin of the stream, and it would be highly
advantageous that a judicious system of boring thould be a('lop’.ced,
where gypsum is supposed to exist, and where the usual indica-
tions of its presence exhibit themselves. I was informed by Mr.
Jackson, the Engincer to the Grand River N avigation Compa.ny,
that several places had lieen bored on both sides of the viver with-
out success. It Is Iikely, however, that in some cases the site for
the bore hole was injudiciously chosen. and that in others a suffi-
cient depth had not Leen penetrated, Moreover it s possible that
In some instances the boring rod may have Pratssed within a few
inches of the mineral, and pierced only the shales and limestones
by which the precipitous side of the mass is covered, and while the
work, hasin consequence, been abandoned, a new bore hole let
down within a few fect of the first, might have struck upon the
gypsum at a smailer depth,  As an example of the form of amass
which might lead to such results T may mention that at Caledonia,
on the property of Ronald MeKinnear, Esquire, (to whom T am
much indebted for attention and hospitality,) there is & mass of
gypsum which though only a few feet in diamoeter is nevertheless
of considerable thickness, and is overlaid by the usual conieal
hummock.  Now it is not difficult to sce that had this been entire-
ly concealed, and an attempt made to hit it by boring, the rods
might have penctrated all around without once touching the mi-
neral, as it is only a small central part, or the nucleus of ‘the hum-
mock which contains it. Ag it happened, this mass being exposed
on the banks of the Tiver, boring was unneeessary, and the hed
proved to be of little extent; but it serves to show how the edge
of a more important one might be missed, while {1
come very near it. Ipn making such
requisite on the part of the per
a thorough knowl&lgc of’
above and below the usu

1 borer might
attempts, nothing 1S more
>on entrusted with the work than
all the strata of shale and limestone, both
al position of the course of gypsum mass-
es, and he should e particularly acquainted with any of the more
remarkable beds, as regards their quality and distance from one

another, in order that, g« X i
, » a3 the rod went down, he might at once,

Tom the nature of tle 1)1,»1‘i1|;§s, he able t, Pronounce what part of
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the series associated with the gypsum had been touched. This
knowledge, of course, could only be arrived at by careful preli-
minary study of the whole formation, whevever it may have been
exposed by natural sections or by mining operations.

Many mineral springs exist upon this formation.  Among them
the most remarkable yet known is the ** Sour Spring ” on the In-
dian Lands, at a distance of ten or twelve miles south from the
town of Brantford, to the west of the Grand River. A specimen
of this water has been procured, but has not yet becn subjected to
analysis. It is sald by the inhabitants to have useful medicinal
qualities, and to have been resorted to by people in the neighbour-
hood with great advantage. It appears to possess antiseptic pro-
perties.  Vegetable matter which is several feet in thickness on
the surface round the spring, has the appearance of tan-bark, as
if it had been arrested in its progress to decay, and preserved by
the chemical effects of the water or of the gasses evolved from it.

Salt and sulphurous springs are known in several localities, and
it is not improbable that in some instances the former may prove
of importance as it is generally supposed that salt and gypsum
accompany each other, and as it is known that the very valuable
salt manufactories of Onondaga, in the State of New York, are lo-
cated on the rocks associated with the formation.

Throughout the whole of these rocks, in so far as I have yet
seen them, I have not met with one solitary fossil; still as organie
remains are reported to have been found in Wayne County, in
the State of New York, in the same series, it is probable they may
yet be detected in some localities. There is indeed a limestone
rock which is worked near Ilaldimand, and used for backing
stones, and which is seen in several places on the shores of Lake
Erie, that contains fossils. Spccimens of it were procured and
sent to Montreal, but I am yet undecided whether they ought to
be classed with the gypseous rocks or with the upper limestones
which succeed them.

11. UPPER LIMESTONES.

This is the highest series of rocks that has yet come under my
observation. They may be seen at Fort Eric on the Niagara ; at
Port Colborne, and almost any part of the coast of Lake Erie, to
the mouth of the Grand River; and beyond it, according to infor-
mation derived from several inhabitants, as far as Dover in the
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Township of Woodhouse. They are likewise visible through the
newly formed township of Cayuga, formerly belonging to the In-
dian Roeserves, near the Grand River; on the Talbot Road, and
on the hanks of the Thames in the Townslip of West Oxford, in
the Brock District.

Wherever T have hitherto seen the lower beds, they are almost
exclusively composed of chert or horustone, frequently containing
vast quantities of iron pyiites, and sometimes possessed of bheauti-
ful specimens of fluate of lime. Resting on these cherty rocks
there is a sandstone, which. though of very different character in
different localities, appears to be continuous n so far as I have
examined. This is again overlaid by a limestone which is the up-
permost rock of the present section, and the highest I have yet
seen in Western Canada,

The sand~toue is not seen at Fort Erie or at Port Colhorne, but
silicious limestones exist there, which are probably its equivalent.
In the township of Dunn near Haldimand, scetions of this sand-
stone are visible, vesting on beds of chert, which overlie the eyp-
seous linextones. It 13 here frequently made up of large angular
pieces of hornsione, which, with the numcrouns large corallines, and
other fosxils it containg, render it almost useless as a building
stone.  Captain Murray, a contractor on the Grand River, had
quarried 1t in several places, but finding 1t totally unfit for the
purposes he intended to apply it to, he abandoned it.

In the Township of Caynga, particularly on lots 45 and 46,
on the town-lnc north of the Talbot road, this sandstone is
largely developed, and is capuble of being quarried along the
swiace of the wround for an immense extent. It ig composed of
small grains of quartz, in some instances so closely cemented to-
gether as to assume the appearance of white compact quartz rock.
At other times it is made up of coarser particles, in which cage it dis-
integrates by exposuse to the weather. The beds are massive, being
one to three'feet m thickness they have the appearance in many
places of belr}g well adapted for building purposes, and an almost
e.ndless quantity of the stone is easily attainable. It was ab one
time Prupnswl by Mr. De Cew, a proprietor and resident here, to
e'stubl.lsh a glass factory, for which he conceived the sandstone, as -
likewise t}.le chert rocks below, would be available. It is by no
R T g e it ok o o s

*C. . W's project, however, not re-
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cerving sufficient support, seems for the present to be abandoned.
The corals and other fossils which abound in the upper limestone
begin to appear in this sandstone.

Over this sandstone in Cavuga the true upper limestones are
seen capping small eminences which stand upon it as a base.

hese lwestones, wherever known, abound in a vast variety of
fosils, especially corals. the whole surface of the ground in m;Lny
places where they exist beins literally covered with them. T col-
lected numerons specimens at Port Colborre througl the township
of Cayuga and in several parts of the District of Brock. The
rock is in general bituminous, and has a very peenliar odour when
broken, arising {from the presence of naptha. This substance is
frequently found in small cavities, and in some instences might be
collected in sufficient quantity to afiord a specimen of its nature.
These cavities are of common occurrence at Greyvhril's quarry
near Gravelly Day, where the rock iy largely quarried for build-
ing the magnificent lock on the Broad ('reck branch of the Wel-
land Canal.

I was informed by Mr. Cull, an Engineer, that below London
the naptha is occasionally found floating upon the surface of the
pools or stagnant waters of the Thames, and is frequently collect-
ed by means of a cloth.

Sulphureous springs are of frequent occurrcnce on this forma-
tion, and iron pyrites, from the decomposition of which they proba-
bly derive their quality, is in some places very abundant. One of
these springs exists on the property of Mr. Rouvitre, near the vil-
lage of Beechville in West Oxford.

POST-TERTIALY AND ALLUVIAL DEPOSITS.

It cannot but have struck every one who has travelled over the
western part of Canada, that nearly the whole of it is very much
covered and concealed by a vast deposit of sott or loose derivative
material, and it is only where the country is intersected by rivers
or on lake shores, or in that mountain ridge which extends from
Queenston to Hamilton, and thence to Nottawasaga Bay on Lake
Huron, that an outcrop of the older stratificd rocks is to be seen.

In the district which has on the present occasion been more im-
mediately the subject of my investigation, the deposit consists of
various beds of clay, sand and gravel, interspersed with large
boulders; the thickness it attains is generally very considerable,
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and frequently reaches 200 or 300 feet. The clay cliffs of Scar-
borough are 320 feet. The Central Ridges. as they are called, run-
ning parallel to the north shore of Lake Ontario, are probably
200 or 300 feet, and the highlands in Oxford are frequently 100
or 200 feet and even more, and the banks of the Grand River
often expose a very consideral le amount.

As to the sources whence the material is derived, the finer parts,
considered by themselves, present less evidence than the coarser.
The clay gives no evidence at all.  In some portions of the sand,
however, magnetic lron ore exists, as on the shore of Lake Ontario
at Toronto, where the quantity is so considerable on Gibraltar
Point, that if a magnet be thrust into the arenaceous detritus com-
posing it, on being withdrawn, it will be found covered with small
grains of the ore. The origin of this is probably the primary
region where magnetic iron ore abounds.  The evidence of the gra-
vel and coarser material is more divect.  The calcareous pebbles in
the country on the south shores of Lake Simcoe are identical with
the limestones of Rama to the north, and their fossil, as well as
their mineralogical character, is an incontestible proof of the source
from which they are derived. The testimony of fossils is brought
to bear also in the district of country separating Lake Ontario
from Lake Evie, and by them it is readily determined that the
coarser detritus reposing on each successive formation, is made up
with the addition of whatever is of primary origin, of material de-
rived from the formation itsclf, or of the ruin of some lower depo-
sit', whose outcrop is to the north, or of a mixture of both. The
ruins of southern outerops never repose on northern formations
for great distances; and only occasionally for short ones, where
the southern outerop occupying an elevated position in an escarp-
ment, the nortl‘lern deposit stands at a lower geographical level.
Instances 0)f this l'ast condition may be seen on the flank and at
the basc of the 1'1(1%9 skirting the south side of the lake, where
fﬁi?%i:&i:iﬂ;hiei\f 21%153'141 :;?eztones ;lvhich constitute its summit
But on the contrary higt o ?n the red m ..
ralllnoe, 110 feet a(Bo}ife ’iiel 11?' tl;e side of the mountain in the same
remt‘;ins of the sebjacent abxle ev;l, often may be encountere(.i the
buried boneath. the. motes ;1; 51 aiesj whose outerop is either
the opposite shore; and tlblouwﬂ ih alie or must be l(.)ol«.:ed'fc.)r o
formation may not (;Xtend t it ¢ fragments of this 111d1v1duz?1

o the margin of Lake Erie, the detrk

arls lower down.
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tus resting there upont the upper limestones consists chietiy of thier
own debris, with that of the gypseons series to the north. The great
erratic blocks or boullders when rounded by distant travel, are al-
most all of primary origin, and the evidence they present is in
unison with that derived from the gravel and xand, to prove that
at some remote period, the surface has been covered with water,
having a cuwrrent from the north.

As bearing upon the probable direction of this enrrent, it may
be mentioned that in several places between Niagara and Hamil-
ton, along the mountain or Ridge which has been alluded to, where
the drift has been removed, the rock heneath has heen found to
present a smooth and almost polished condition, with a gently un-
dulating surfuce. marked by deep pavallel grooves and seratches
whose general direction is from north to south. These erooves
are well displayed n the quarry of Mr. Kifler, at Thovold.

Another instance of an action coming within the recent or post-
tertiary epoch, 1s to be found in the valley of the Nottawasaga
River. The head of this valley ix in Albion Township, where the
Central Ridges separate it from the valley of the Humber, the
waters of which, flowing in the same line. take precisely an op-
posite course, the latter falling into Lake Ontario, while those of
the former are empticd into Lake ITuron. The valley is Inoad,
and on the west side it 1s bounded by an csearpment formed in
the lower part of the red marls and wandstones. with the avay
band strongly marked above them, and crowned by the aver-
lying limestone, of which the Niagara rock constitutes the swamit.
From the margin of the stream in the centre of the valley, a
gentle rise over a breadth of twelve to thirteen miles, reaches the
foot of the escarpment. and after a short and sharp ascent or talus
on a portion of the red marls, the solid limestones present perpen-
dicnlar precipices rising at once or in snecessive steps. From this
side of the valley the main trunk of the river is supplied by many
tributaries, and the west branch of the main stream itself taloes its
origin upon it. But though the summit or edge of e escarp-
ment exhibits the range of highest points in the valley, and the
dip of the strata is W(,stward a direction opposite to tlmt of the

tributaries, the water shed which divides these from the streams

that empty themselves into Lake Erie and the southern part of

Huron, is lower land three to nine miles west of the escarpment,

lying on the back of the calcareous strata which form its upper
M
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part. And it is through deep and narrow ravines cut clean
through the solid limestone, and far down into the softer red marls
below, that the waters of the intermediate land find an outlet to
the valley. It is in the neighbourhood of these ravines that the
phenomena I have reference to exist. They afford scenes of the
wildest and most picturcsque confusion ; great blocks and fallen
masses of the limestone, which in many places is scen towering
200 feet above, lie scattered over the hottom of the gorge, while
others constitute a talus at the base of the precipices. as if, to form
it, a whole cliff hail been shaken into mighty fragments, among
which ave holes and interstices so numerous, large and deep, that
it is dangerous to pass along. Great impending masses of the
perpendicular cliffs themselves, comprising occasionally an acre,
cracked off from the main body of the rock, dip slightly in
towards the Ravine, and the rents which scparate them from the
solid strata with a width of twenty or thirty feet, are sometimes
so profound, that a great pine tree 120 feet in length, which
blown over by the wind, has fallen obliquely into the crevice, will
be scen hanging head downwards in it, still attached by some un-
broken part of its roots to the edge of the chasm, the bottom of
whicli is hid in darkness below the other extremity. The rents
appear to be generally in the natural joints of the rock, their sides
are quite smooth and even, and while a main one will scparate an
acre from the mountain, many minor ones, running usually in two
parallel directions, will divide the acre into several rhomboidal
pm'hh. Some of the tributaries may run through ten miles of
thexr- course in these ravines. and though their turbulence and
Velo‘”ty'“ wsually so great during freshets that one of them is
appropriately termed the Mad River, the quantity of water they
possess cannot he .cm?sidered sufficient to have produced the effects
ﬁiietle‘de(lln’w\jf?atlli\n:t iizz?oiajcedﬂby lthe circurestance that dis-
which exist botworn e t;ibulz:ri? ]018(;’ parts of the escarpment
The valusble matepils whi;h bve 1&11(0 :ce ;;he genem.l valley.
iron ore, ealeareous fy fi hell ma?b bo‘t }ese deposits are bog
clays, glazing sand, fuﬂer”s z;nd och : ST vick and coarse pottery
Mention has already been mad rogﬁleal“t'h:% o :
these materials oceur in the T Ofeso ; Ocahtl.es in which most of
attention, and T have ool fmntJh ! tec 1((1):11 which has engaged. m);
clay about to be used as fuller’s efu*tho 2} , that a grea deI?OSlt °
& earth, 13 to be seen on the Sixteen-
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mile Creek at Mr. McKann's mills, in the Township of N. assaga-
weya.,  Being derived from the red marls, its colour is red, and,
mixed with eil, it has been found very serviceable used as paint.
The same material occurs on the Mad River in Nottawasaga, and
it is very probuble that it may be discovered in many places
along the outcrop of the formation to which it owes its origin.
An ochrous earth likewise exists in some places, which has been
found available as a yellow paint; but though I have scen it used
I did not meet with any of it in situ.
I have the honor to be,

Sir,
Your most obedient Servant,
(Stgned,) ALEXANDER MURRAY,

Assistant Provineial Geologist.



APPENDIX.

Section of the Nova Seotia Coal Measures, s d@v'e-
loped at the Joggins, on the Bay of Fundy, in
descending order, fromn the neighbourhood of
the West Ragged Reef to Minudie reduced to
vertical thickness.

1. Ft. In.

Greenish gray or drab coloured sandstone or grit,

with some conglomerate beds, of which the ma-

trix is sandstone and the pebbles comsist of

white and of red veined quartz. ‘These are gen-

erally as large as peas ; some are of the size of

pigeons’ eggs, and a few as large as hens’ eggs, 30 0O
Drab sandstone of a fine grit, but rather too hard

for grindstones, ... 2 0
Red or chocolate coloured argillaceous shale, with

staall layers of sandstone of the same colour and

quality as above, ... .. 18 0
Drab sandstone, with small layers of chocolate colour-

ed shale, ... 20 O
Dark red argillaceous shale, with some green spots, 10 ©
Drab sandstone in two to three beds, s 0
Drab sandstone of a coarse grit ; the bed has an un-

even bottom, . 20 ©

Dark red or chocolate coloured argillaceous shale,
with a few bands of sandstone, ... e 20

0

Dark red argillaceous shale, 10 ©

Drab sandstone, . 7 0

Dark red shale and drab sandstone in irregular beds, 20 0

Drab or greenish gray sandstone, 3 0

Red argillaceous shale, 9 0
Greenish gray or drab coloured sandstone in several
layers, separated by bands of dark red or choco-

late coloured argillo-arenaceous shale, 20 0

Greenish gray or drab coloured sandstone of a fine
grit, ...
Soft measures, concealed, probably dark red shale, ... 20 o
Coarse greenish gray sandstone, or rather a conglo-
merate with a fine matrix of sand and with frag-

ments of plants, converted into coal, 30 ¢
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Measurcs not well seen,

Greenish gray sandstone, with eonolomerdte beds dl]d
plants converted into coal, ...

Dark red shale,

Greenish gray sandstone, with conolomerate beds, ...

Dark red shale, . .

Greenish gray or drab coloured sandstone, Wlth con-
glomerate beds,

Dark red shale,

Greenish gray sandstone, with conglomerate beds, ...

Dark red shale, with bands of red sandstone, .

Greenish gray sandstone, with conglomerate beds,

Dark red shale,

Greenish gray sandstone, with plants converted into
coal,

Dark red shale, with thm beds of saudstone, .

Greenish gray sandstone, with thin conglomerate lay-
ers,

Dark red shale, .

Greenish gray sandstone, with beds of conglomerate,

Dark red or chocolate coloured shale, .

Greenish gray sandstone, with much conglomeratc
and fragments of drift plants coated with coal,

Dark red or chocolate coloured shale,

Greenish gray sandstone, with conglomerate beds
and carbonized drift plants,

Dark red shale,

Dark red shale, with beds of sandstone,

Greenish gray sandstone, with conglomerate beds, ...

Greenish gray sandstone, with bands of red shale, ...

Greenish gray sandstone, with conglomerate beds and
carbonized drift plants of large diameter, say one
foot, and wholly converted into coal. In many
casesthe action of the surf against the base of the
perpendicular cliff has worn deep boles or ca-
verns, where the stens lie prostrate in the rock.
The plants are sigillurice, so are nearly the whole
of those already mentioned as met with in the
grits or conglomeratcs. Fragments of calamites
are occasionally scen,

Red or chocolate coloured shale,

Greenish gray sandstone of a conglomerate character,
with many carbonized drift plants imbedded in
it. Some beds of grit in this, towards the bot-
toin, have been found fit for grindstones,

30
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Dark red or chocolate coloured argillaceous shale, ...

Greenish gray sandstone inclining to yellow, chiefly
of a coarse grit and free texture ; some of it must
be called conglomerate, the pebbles of which,
consisting of quartz of various colours—white,
yellow, and red, with black chert and lydian
stone,—are some of them as large as hens’ eggs,
agreat many as large as almonds, and the majo-
rity as big as peas. Some of the beds have
been found fit for grindstones. This sandstone
constitutes the point of West Ragged Reef,

Measures concealed, ...

Measures concealed, with sandstone at the bottom,

Greenish gray or drab coloured sandstone of a coarse
grit, ...

Dark red shale with green bands,

Greenish gray sandstone of a coarse grit, some of
which is fit for grindstones, but some parts are
conglomerate, with red and white quartz pebbles,
generally as large as peas, some of the size of
pigeons’ eggs, and a few as large as hens’ eggs ;
some parts exhibit large spherical concretions
rather harder than the surrounding mate-
rial,

Dark red shale, with green bands, .

Greenish gray or drab coloured sandstone of a coarse
grit,

Dark red and light green shale, with some bands of
drab sandstone,

Greenish gray sandstone of a coarse grit, ...

Dark red shale,

Greenish gray sandstone of & coarse grit, with some
carbonized drift plants,

Greenish and red shale. This is on the west side of
South Brook, T'wo Rivers, ...

Measures not. well seen, being occupied by the brook,
bl-lt consisting chiefly of greenish gray sandstone,

Greenish gray sandstone, with bands of greenish are-

naceous shale and req arenaceous shale,
Red argillaceous shale,

Greenish gray sandstone,
Red arenaceous shale,

Bed argillaceous shale,

Red argillo-arenaceous shale,
Greenish gray sandstone,
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Red argillo-arenaceous shale,

Greenish gray sandstone,

Red argillo-arcnaceous shale,

Greenish gray sandstone,

Red argillo-arenaceous shale,

Greenish gray sandstone,

Red argillo-arenaceous shale, Wlth green bands,

Greenish gray sandstone of a coarse grit, .

Measures concealed.  This is where the North
Branch of the Two Rivers occurs, -

Greenish gray sandstone of a coarse grit, with some
beds of conglomerate, having red and white
quartz pebbles, the largest of which would weigh
about two ounces,

Red argillaceous shale,

{ireenish uray sandstone of a coarse grit, some parts
of which are fit for large grindstones, commonly
called water-stones by the quarrymen, .

Greenish gray sandstone, with divisional layers of'
arenaceous shale,

Red argillaceous shale, .

Red argillaceous shale, with greenish gray arenaceous
shale at the top, ...

Greenish gray sandstone,

Red argillaceous shale,

Greenish gray sandstone,

Red argillaceous shale,

Greenish gray sandstone, .

Red argillaceous shale and green arenaceous shale,
with a few bands of greenish gray sandstone.
This deposit is chiefly red shale,

Greenish gray sandstone,

Red argillaceous shale with green b'lllda, .

Greenish gray sandstone in four beds, separated b}
bands of red argillaceous shale of one to two feet
thick, .

Red argillaceous shale,

Greenish gray sandstone, with one foot of' shale to-
wards the bottom,

Red argillaceous shale, ..

Greenish gray sandstone in three small bedq separat-
ed by red shale; occasionally the sandstone oc-
cupies the whole of the thickness, ...

Red argillo-arenaceous shale, with green bands,

2 0
10
18 0
70
6 0
1 0
8 0
19 0
16 0
20 0
12 0
7% 0
4 0
19 0
19 o
10
4 0O
2 0
6 0
5 ¢
32 0
24 0
10 0
270
11 0
~ O
0

5 0O
27 0

1617 O
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RECAPITULATION.

Greenish gray or drab coloured sandstones,
with conglomerate beds and large car-

bonized drift plants, . 947 O

Dark red or chooclate coloured arclllaceous
and argillo-arenaceous shales, ... 670 0
1617 ©

Gray arenaceous shale,

Greenish gray sandstone. This is an onequal band,
and there are doubtful indications of the leaves
of stigmarie ficoides at the top,

Reddish and greenish gray argillaceous shale, Wlth
some bands of arenaceous shale, .

Greenish gray sandstone of a coarse grit, fit for water-

stones, ... .
Red argillaceous shale, with some bands of arenace-
ous shale,

Measures concealed,
Greenish gray sandstone,

Mecasures only partially seen, and contalmng some
arenaceous shale,
Reddish yellow sandstone,
Measures concealed, but shewn by the Shape of th“
surface to be soft,

Reddish yellow sandstone of a coarse grit, fit for
water-stones,

Red argillaceous shale,

Reddish ycllow sandstone of a coarse grit, fit for
water-stones,

Red argillacenus shale, with greem%h gray arenaceous
shale in three beds,
Grecnish gray sandstone,
Red argillacoous shale,
Gireenish gray sandstone,
Dark green shale,
(iray sandstone, .
Red argillo-aronaceous shale, w1th

crreenmh grav are-
naceous shale, and some few layers of

sandstone,
Greenish gray sandstone,
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Greenish gray arenaceous shale and sandstone, with
red and gray argillaceous shale, .
Ked argillaceous shale, with green arenaceous shale

Gray sandstone fit for grindstones,

Red and green shale,

Greenish gray sandstone,

Red argillaceous and arenaceous shale,

Greenish gray sandstone of various qualities, chleﬁ)
of coarse grit, fit for large grindstones or water-
stones ; much of it, however, is fine enough for
small stoncs; both are made from the Reef,

Red argillaceous and greenish gray arenaceous shale,

Gray sandstone fit for grindstoncs, the bottom part
of a coarse grit. This constitutes Ragged Reef
Point, .

Red argillaceous shale,

Greenish gray sandstone, fit for gnndstoncs

Red argillaceous shale, with one foot of greenish gray
sandstone, . .

Greenish gray sandstone fit for gnndstoues, the top
of the bed is uneven, .

Red argillaceous shale, gray arenaceous shale, and a
few bands of greenish gray sandstone,

Red argillaceous shale,

Greenish gray sandstone, .

Red argillaceous shale, with green bands,

Greenish gray shaly sandstone, or perhaps arenaceous
shale, .

Greenish gray sandstone fit for nrmdstones W1th a
few calamites nearly at right angles to the plane
of the beds, as if in situ, but forced over at the

top,

RECAPITULATION,

Drab coloured sandstones with-

out conglomerate beds, ... 219 ©

Gray sandstones, .. 81 0

Reddish yellow sandstones, ... 25 0
328 0

Red, green, and greenish gray argillaceous
and arenaceous shales, e 3220

(Indications of stigmarie ficoides exist near the top,
and of upright calamites at the bottom.)

N

24 U
26 0
21 0
11 0
4 0
5 0
97 0
13 v
35 0
15 ¢
10 0
9 0
20 0
15 0
4 0
2 0
13 0
7 0
36 0
650
650 O



o

Black carbonaceous shale, .

Greenish gray sandstone, with stzgmarm: ﬁcozde.s,
(this would be called understone by the Welsh
miners,)

Gray argillaceous Shale, w1th Linpressions of ferns and
other plants, (fopstone,)

1. CoaL of inferior quality—a regular seam, .

Greenish gray argillaceous shale, with stigmarie fi-
coides (understone), .

Greenish gray argillaceous shale, with stzgmarza: f
coides and ironstone balls (understone),

Greenish gray sandstone, .

Red or chocolate coloured shale, .

Greenish gray sandstone fit for grindstones, mth a
bed of red shale in the middle,

Red shale with a layer of sandstone,

Red shale in three beds,

Greenish gray sandstone in four beds,

Red argillaceous shale,

Gray sandstone in smalllayers, ...

Reddish gray sandstone, e

Greenish gray sandstone in small layers, ...

Reddish and green sandstone,

Reddish and green shale,

Reddish sandstone—soft, )

Red argillo-arenaceous shale, with balls of zranstone,

Red and green sandstone,

Measures concealed, but supposed to be soft,

Red and green shale, with balls of ironstone,

Gray sandstone and shale,

Greenish gray sandstone,

Greenish gray sandstone and red shale,

Greenish gray or drab coloured sandstone, fit fOr
grindstones,

Red shale, .

Greenish gray or drab sandstone ﬁt for grmdstones s
the top is uneven, and the whole is rather of a

coarse grit. This constitutes South Ragged
Reef,

Red shale,
Reddish gray sandstone
Red argillaceous shale,

2. Coal, . 0 . 1
Dark gray carbonaceous shale, 0 4
Coar, . 0 1

|
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Red shale; the upper part is of a tough quality, and
has stigmarie ficoides in it (understone),

Greenish gray or drab coloured sandstone, occasion-
ally separated into two beds. This sandstone
appears to thin out within the distance of 100
yards on the strike,

Red shale, ..

Greenish gray or drab coloured candstone,

3. Coar,

Greenish gray qandqtone and reddlsh shale, with stz«r-
marie ficoides (understone),

Reddish green argillaceous shale,

#Conr, .

Reddlsh and green armlhceous and arenaceous shalo
the green colour prevailing, with stzgma) i@ ficoi-
des (understone), . . .

Reddish and green armllaceous and arenaceous shale,
the red prevailing, .

Red shale separated by thin bands of sandstonc the
top is of the tough crumbly quality of underclay,
but no stigmarie are visible,

Gray sandstone and shale, the sandstone of soft
quality,

Dark red shale, . .

Tough arenaceous shale, with stz;rmarwe ﬁcozdes in
the upper part in two layers, a hard and a soft
one, (understone,)

Red and green crumbly tough shale of the quahty of
underclay, but no stigmarie visible, ... .

Greenish gray sandstone, in four thinly lammated
divisions, separated by red and green shale,

Gray sandstone and red shale in thin beds,

Red and green shale, ...

Greenish gray sandstone, with red and green shale,

Greenish gray sandstone, in regular beds of three
feet and upwards,

Red shale, varying from two to seven feet th1ck

Greenish gray sandstone,

Greenish shale,

Gray sandstone and shale,

Dark greenish red shale,

Greenish gray sandstone,

Dark green and red shale,

Greenish gray or drab coloured sandstone, fit for
grindstones, forming a Reef,
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Reddish shale, .

Greenish gray sandstone in three beds and gray
shale in beds of one foot each,

Gray shale, with two beds of greenish gray sandstone
of one foot each, ...

(Into the above penetrate two upright stems (ca-
lamites,) two inches in diameter; and replaced
by sandstone with a coating of coal, they start
from the top of the succeeding bed.)

Dark gray argillaceous shale,
. Coaz,

G1 ay argillo-arenaceous Qhale (ﬁre clay ’2) Wlth steg-
marie ficoides (understone,)

Gray argillo-arenaceous shale,

Gray sandstone, .

Gray arcnaccous shale in two equal beds

6. Coar, . . .

Gray argillo-arcnaceous shale w1th stigmarice ﬁ
coides,

Greenish gray andstono,

Gray argillaccous shale, .

Gray argillaceous sandstone, with stmmarzae ﬁcozdes
(rnlerstone,)

Gray argillaceous shale,

Reddish gray sandstone,

Gray argillaccous shale,

(Ir} th_islshale and running into the sandstone above,
is visible a calamite at an angle of 45° to the
planc of the deposit. It appears to start from
the coal below.)

7. Coax, 0 1
Gray argillaceous shale w1th stztrmarzoe
Jicoides (undercluy,) 1 6
Coar, 0 2
Gray argillaceous shale w1th sz‘zwmamaz
(underclay,) 0 4
Coax, 01
‘Gray argillaceous shale, with stigmarie (underelay,)
3
Grecenish gray crumbly sandstone, wtih stigmarice at
the top,
Red shale,

(ireenish gray sandsrone,

Red shule, with some few beds ﬂf candstone
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Red shale and reddish gray sandstone, in beds of one
to three feet, . .

Reddish gray sandstone, in thm layers altcrnatmo‘
with red shale,

Red and green arenaceous shale,

8. Coar, .

Gray argillaceous shale, with stzonzarzae ﬁcozdes (un-
derstone,) . .

Gray argillaceous sandstone w1th sz‘zgma)zm ﬁcoul@s
(understone,) .

Hard argillo-arenaceous shale \Vlth stlgmarzae /zcozdes
(understone,)

Red shale,

Greenish gray or d1ab coloured sandstone formmc a
reef,

Red shale,

Reddish gray sandstone, .

Red shale and greenish gray sandstonc ; not much
sandstone, ..

Red argillaceous shale and oreemsh gray sandstone,
more sandstone than before,

Red argillaceous shale,

Reddish gray sandstone,

Red argillaceous shale,

Reddish gray sandstone,

Red argillaceous shale,

Greenish gray sandstone,

Red argillaceous shale,

Reddish sandstone,

Red and green shale, ...

Reddish gray sandstone,

Red shale,

Greenish gray sandstone,

Red argillaceous shale,

Greenish gray sandstone,

Greenish gray sandstone, fit for grmdbtones, Whth
are now quarried from it. This constitutes
North Ragged Reef, .

Reddish gray sandstone in beds of ome to three or
four feet, separated by beds of reddish shale of
one to two feet,

Red shale,

Reddish sandstone,

Red argillaceous shale,
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Greenish gray sandstone in beds of two to three feet,
with beds of red shale of one to two feet,

Red argillaceous shale,

Reddish sandstone separated at the top into mode-
rate layers by red shale,

Red shale,

Reddish sandstone,

Red argillaceous shale,

Gray sandstone and red argillaceous shale in altpr-
nating beds, the sandstone has a reddish tinge
towards the top, ...

Gray sandstone,

Reddish argillaceous shale,

Gray sandstone,

Reddish argillaceous shale,

Gray sandstone, .

Reddish and gray shale,

Gray sandstone,

Reddish argillaceous shale Wlth zronstone balls

Gray sandstone,

Green and red arcrlllaceous shale

Hard argillo-arenaceous shale, ... .

Gray argillaceous shale, with sronstone balls. This
bed has something the appearance of underclay,
but the stigmarie are not distinet,

9. Coar, ... .

Gray arenacious shale with zranstone balls, and stztr-
marie ficoides (underclay,)

Reddish gray argillaceous shale,

10. Coawr and carbonaceous shale, 0 8
Gray argillaceous shale with sronstone

balls and stigmarie ficoides (under-

clay,)
Coar,

O W
N O

Gray argillaceous sandstone with stigmarie ficoides
(underclay,) e
Reddish and green argillo-arenaceous shale thh iron-
stone balls.  This has much the character of

underclay, but the stigmari® are not well
marked,

Gray sandstone, .

Gray argillaceous shale with zromtone balls,
Greenish gray sandstone,

Gray argillaceous shale,
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( From the succeeding layer of coal there springs up
an erect sigillaria. Itis 1 ft. 6 in. in diameter,
and penetrates the shale and sandstone above it,
five feet of the plant being visible.)

11. Coar,

Gray sandstone with stmmarzaa ﬁcozdes (unclerclw)

Gray argillaceous shale, with (ronstone balls and stig-
marie ficoides (undercluy,)

=
©

12. Black carbonaceous shale,
Coax, 0 2

Gray argillaceous shale, with ironstone balls and stig-
marie ficoides (underclay,)
Greenish gray sandstone,
Gray argillaceous shale,
13. Coar,
Gray argillaceous shale w1th troustone balls and stig-
marie ficoides (undercluy,)
Gray argillaceous shale,
1+. Coarn, ... 0 4
Gray argillo-arenaceous Shale w1th iron-
stone balls and stigmarie ficoides
(underclay,) 1
Coar, ... 0

N

Gray argillaceous shale, with ironstone balls and stig-
marie ficoides (underclay,)

Gray argillo-arenacious shale with ironstone balls,
and stigmarie ficoides (underclay,)

Greenish gray sandstone,

Greenish gray sandstone and red and gray armllo-
arenaceous shale. The sandstone is not in thick
beds. Ironstone balls and stigmarie ficoides
are found through the whole deposit,

Greenish gray argillaceous shale,

15. Carbonaceous shale, 0
Grey argillaceous shale, with dronstone

balls and stigmarie ficoides (under-
clay,)

Coar,

Wl

[ Sy
= O

Gray argillaceous shale, with éronstone balls and stig-
marie ficoides (underclay,)

Greenish gray sandstone with three bands of red and
gray shale, loaded with éronstone balls,

Gray argillaceous shale,
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15. CoaL and carbonaceous shale,

Red argillaceous shale with ¢ronstone balls and stig-
marie ficoides (underclay,)

Greenish gray sandstone,

Red and green shale, ... .

Rough gray argillaceous sandstone,

Red and green shale, ...

Rough greenish gray argillaceous saudstone,

Red and green shale, ...

Greenish gray sandstone, .

Red and green argillaceous shale,
. Coar, ... 0o 1
Gray argillo-arenacious shale, with stig-

murie ficoides (underclay,) 4 0
Coay, 0 4
Carbonaceous shule, 04
Coar, 0 1 0 9

Gray sandstone with 3 inches of soft gray argillaccous
shale at the top, and penetrated by stigmarie
ficoides (understone,) ..

Gray argillo-arenaceous shale, ...

18. Coar,

Gray arnaceous shale w1th stzrrmarzaz (un(lerclaj ) -

Gray arnaceous sandstone with stigmarie (u/zder-
clay,)

Red and green shale, . .

Greenish gray sandstone in several layers,

Red and green argillaceous shale,

Gray sandstone with stigmarie (understone,)

Red and green argillo-arcnaceous shale, ...

19. Coar,

Red argillaceous shale w1th stz'rmm i (undercla ,) .

Greenish gray sandstone and red shale alternating,

the sandstone in 7 beds of 2 to & feet, the shale
in 5 beds of % to 3 feet,

Red and gray algillaceous shale,
Greenish gray sandstone,

Greenish gray shale and aandstone,
Greenish gray sandstone,

Greenish gray shale,

Greenish gray sandstone,
Measures concealed,

Greenish gray sandstone,
Measures concealed,

Greenish gray sandstone,
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Measures concealed. Ifere occurs Dennis River, ...

Greenish gray sandstone,

Measures concealed, but supposed to be shale,

Greenish gray or drab coloured sandstone, fit for
grindstones. There are quarries in it on the
South Reef, Dennis River, ...

Red argillo-arenaceous shale,

Greenish gray or drab coloured sandstone fit for
grindstones. Some are quarried from the bed on
the North Reef, Dennis River,

Measures concealed, but supposed to be arglllaceous
shale, ... .

Greenish gray or drab sandqtone almost ﬁt for grmd-
stones, ... .

Greenish gray artnllaceom shale,

Greenish gray sandstone,

Dark gray argillaceous shale,

20. Coar, .

Red and green shale thh slzgmauw ﬁcozdes, (un-
dercluy),

Greenish gray sandstone, . . .

Red and greenish gray argillaceous shale, mth iron-
stone balls,

Carbonaceous shale, .

Gray crumbly argillo-arenaceous shale, Wlth sturma-
rie ficoides (underclay),

Greenish gray sandstone,

Reddish shale, with sronstone bal’s,

Greenish gray sandstone, .

Red argillaceous shale, with ironstone bﬂllb,

Greenish gray sandstone, with red and green shale
studded with ‘ronstone balls, .

Bed and greenish gray argillaceous and arenaceous
shale, in beds of five feet, with greenish gray
sandstone, in beds of one to three feet,

Reddish and greenish gray argillaceous shale, with
ironstone balls,

Greenish gray sandstone, soft, w1th bands of red are-
naceous shale,

Red argillaceous shale,

21. Coar, .
Greenish gray arglllo -arenaceous shale with sturma-

rie (underclay), ...
Measures concealed, ... .
Greenish gray sandstone of good grit,
o
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Measures concealed, ...

Greenish gray sandstone of good grit,

Measures concealed, ...

Greenish gray arenaceous shale,

Measures concealed, ...

Measures concealed, but probably sandstone,

Measures not perfectly seen, but consisting in part
of greenish gray sandstone,

Greenish gray sandstone, with impressions and casts
of calamites. This layer is almost fit for grind-
stones, but not sufficiently regular to he worked
profitably,

Measures not well seen, supposed to be red shale, ...

Red and greenish gray argillo-arenaceous shale, the
red prevailing, with some bands of greenish gray
sandstone of six to twelve inches, ...

Reddish and greenish gray sandstone, in beds of three
to ten feet, separated by layers of red and green-
ish gray arenaccous shale of one to two feet.
This forms Dennis River Point,

Greenish gray sandstone, soft and ragged, in aggre-
gated beds of one to ten feet; the aggregations
separated by beds of dark red and green argil-
laceous and arenaceous shale of one to two feet,
having éronstone balls; impressions of plants,
among them sigillarie and calamites, prevail in
the sandstone,

Dark red and green argillaceous shale, with six beds
of red and greenish gray sandstone; the shale is
loaded with Zronstone balls,

22. Coar and Carboneceous shale,

Gray argillo-arenaceous shale of a tough quality, with
stigmarice (undercluy),

Dark red and green argillaceous shale, with a band
of sandstone,

Gray argillaceous and arenaceous shale, with gron-
stone nodules and some thin beds of sandstone,

Gray sandstone, with stigmarie (understone),

Dark gray shale, with ironstone nodules, ..,

Gray sandstone, .

Gray argillaceous shale,

Gray sandstone,

Greenish gray arenaceous shale,

Gray sandstone, in layers of four inches cach,

70
1 0
15 0
1 0
43 0
7 0
13 0
13 0
22 0
40 O
31 O
60 O
40 O
0 2
4 0
16 0
10 0
2 0
22 0
1 0
2 0
1 0
6 0
4 .0

2,134 1
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RECAPITULATION.

Coar, in 22 seams, ...
Carbonaceousshaleassociated with
the coal seams, and in one in-
stance without coal, 310

Pl
v

Underclay or understone, being
beds of various material, im-
mediately subjacent to the
scams of Coal and Carbona-
ceous shale, and universally
penetrated by the branches
and radiating leaves of the
stigmaria ficoides. Every one
of the Coal and Carbouaceous
scams rests upon a bed of this
description, and in two cases
stigmariz beds cxist without
superincumbent coal. The
material constituting the stig-
mari® beds 1s as follows :
Sandstone—Gray, 23 3

Drab, 43 0
66 3

Argillaceous and aren-
accous shale, hav-
ing often the char-
acter of fireclay—
Gray, ... Lo 08 4
Greenish gray, ... 7 0
Red and occasion-
ally green, 42 0

Sandstone—
Gray, L. 820
Greenish gray chiefl
fit for grindstones, G37 v
Reddish of various
shades, ... .. 204 O
- 943
Shale—Gray—Argillaceous, 92 6
Arenaceous, 44 0
— 136 6

Red and green—
Argillaceous, 564 0
Arcnaceous, 104 9

668 9

805
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Measures concealed, supposed to be chiefly

shale, ... .. 203 O

(Among the organic remains visible are
one oblique and two upright calamites,
and one upright sigillaria. One top-
stone bed of shale contains impressions
of ferns.)

1. Bituminous limestone, with skells and fish
Coar,
scales,

W
(=]

Greenish gray argillo-arenaceous shale, with
stigmariee ficoides (underclay), e

Gray sandstone in courses of six and nine inches,
with ironstone balls and stigmarie ficoides (un-
derstone), .

Gray argillaceous shale,

Gray sandstone,

Gray argillaceous shale,

Gray sandstone of a rough texture,

(From the succeeding bed springs an upright stem
(sigillaria). It widens towards the bottom, and pen-
etrates into the sandstone above.)

Gray argillaceous shale, with ironstone balls,

Gray sandstone and arenaceous shale,

Gray arenaceous shale, .

Hard gray arenaceous shale, with stirmarie ﬁcozde«s
(underclay),

Gray argillaceous shale,

. Coav and Carbonaceous shale,

Sof‘t gray argillo-arenaceous shale, with stzgmarzaz
Sicoides (underclay,)

Hard gray arenaceous shale with stzrrmarzw ﬁcozdes
(underclay,)

Gray argillaceous shale,
3. Coar and Carbonaceous shale,

Hard argillo-arenaceous shale, with stigmarie ﬁrozdas
(underclay,)
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Gray argillaceous shale,

4. Coayx, 0 9
Curbonaceous shale, 0 6
Coar, 0o 1
Carbonaceous shale, 0 1
Coar, . 0 1
Curbonacevus shale, 0 8
Coar, 0 2
2 7
Gray argillaceous shale, nostigmarie vis-
ible, but across the bed appear two
parallel regular cracks, about 3 of
an inch wide each, and about 18
inches apart, filled with coal, the
fibre of which is at right angles to
the cracks. This may be the section
of an upright stem, 1 7
Coar, ... 0 8

Hard gray argillo-arenaceous shale with stigmarie
Sficotdes (underclay,) .

Greenish argillaceous shale, with (ronstone balls,

Gray sandstone in several layers,

Red and green arglllaceous shale, w1th 1ronstone
balls,

Gray sandstone and green shalc in altcrnatmg layers,

Red or chocolate coloured argillaceous shale,

(From the succeeding bed rises an upright sigillaria
one foot in diamecter; two feet of it are seen
penetrating the bed above.)

Gray argillaceous shale,

Gray sandstonc in thin beds,

Gray argillaceous shale,

&. Bituminous limestone, with shells,
Coar, ... 0 0}
Gray argillo-arenaceous shale w1th irom-

stone balls and stigmarie ficoides
(underclay,) ... .. 0 6
Carbonaceous shale, . 04
Gray argillo-arenaceous shale, with iron-
stone balls and stigmarie ficoides
(underclay), ... .. 16

W
<
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4 0
4 10
4 0O
2 0O
1 0
20 O
24 0
3 6
1 6
8 0
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Curbonaceous shale, .01

Gray argillo-arcnaceous shale, with 7rou-
stone balls and stigmarie ficoides
(underclay,)

6
Coar, 6

S W

Gray argillo-arenaceous shale, with stigmarie leaves,
(underclay,) .

Gray arenaceous shale, with stigmarie leaves (under-
clay,) .

Gray arenaceous shale and rounh arv.llaceous sand-
stone, .

Greenish gray arenaceous bhale,

Gray sandstone,

Red and green argillaccous shale mth zronstone balls,

Gray rough sandstonc,

Red argillaceous shale, with ironstone balla ; thm
beds of arenaceous shale and sandstone in the
middle,

Red sandstone,

Red argillaceous shale, mth zronstone balls,

Red sandstone,

Red and green shale, w1th o onstone balls and some
arenaceous beds, ...

Gray sandstone,

Gray arenaceous shale,

Green and red shale, ...

Gray sandstone, ..

(From the upper part of the succeeding bed there
arises an upright sigillaria.)

Gray argillaccous shale,

Gray argillaceous shale, with a layer of sandstone

Gray sandstone, .

Greenish gray argillaceous shale,

Gray sandstone,

Gray argillaceous shale, mth zronslone balls andafew
bands of arenaceous shale, ...

6. Carbonacevus shale, 1 O
Bituminous limestone, with shells, 010
Coarn, ... 0 4

Gray argillo-arenaccous shale, with stigmarie (under-
clay,)

Rough gray arglllaceous sandstone, with the branches
and leaves of stigmaric ficoides (undercloy,) .
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(An upright stem penctrating the above bed springs
from the one below.)

Gray argillaceous shale, with ironstone nodules,
Gray sandstone,

Gray argillaceous shale, with roustone nodules,
Gray arenaceous shale,

Gray sandstone,

Gray argillaceous shale,

Gray sandstonc,

7. Coar, 010
Carbonaceous shale, 0 2
CoarL, . 010
Carbonaceous shale, 0 2
Coar, . 2 0
Coar and Car bonaceous s/zale, 0 6

Gray argillaceous shale, with stigmarie (undercluy,)

Gray argillaceous shale, loaded with a multitude of
ironstone balls, .

Gray argillaceous shale in beds of 1 to 3 feet wnh
sandstone and arenaceous shale in beds of 1
foot ; éronstone nodules are very numerous in the
whole, ...

Gray argillaceous sllalc, with Zronstene nodules,

Gray sandstone,

Gray argillaceous shale, with ironstone HOdUle,

Gray sandstone,

Gray argillaceous shale,

(From the succeeding bed springs an upright sigil-
laria of 1 foot in diameter; the lower part com-
mences to spread.)

Gray argillaceous shale, with ironstone ballsand some
sandstone,
Grayargillacecus shale,‘wnh ZiOﬂSiOﬂF balls,
8. CoarL,
Gray argillaceous shale,
Coar, ... .
Carbonaceous shale and Coal
Coar,
Gray argillaceous shale, wnh ironstone
balls and stigmarie (underclay,)
Coar, ... 1 0
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Gray argillo-arenaceous shale, with ironstone ballsin
abundance and stigmarie ficoides (undercluy),

Gray rough crumbly sandstone,

Dark gray shale, with éronstone balls,

Gray arenaceous shale,

Gray sandstone, .

Red argillaceous shale (chocolate coloured),

Gray sandstonc, .

Red argillaceous shale as bcfore,

Gray rough sandstone,

Red argillaceous shale, as Defore, in beds of 1 to —1
feet, with irowstone balls, and separated by beds
of gray sandstone of 1 foot, .

Gray rough sandstone, in beds of 1to2 fﬁet alter-
nating with beds of red or chocolate coloured
shale of 1 foot,

Gray soft sandstonc,

Red shale,

Gray rough sandstone,

Gray arenaceous shale, with stigmarie (undenluy),

Gray crumbly arenaceous shale, with ironstone balls,

Gray arenaceous shale,

Gray crumbly sandstonc,

Gray argillaccous shale, .

Gray sandstone, with stigmarie and uprwht cala-
mites (understone),

Gray argillaceous shale, with zronslone balls

Gray rough crumbly sandstone, .

Gray argillaceous shale, with ironstone ba].ls and stig-
marie ficoides (underclay),...

9. Coaw and Carbonaceous shale, .

Greenish gray argillaceous shale, with stigmarie ﬁcoz-
des (underclay), ... .

Gray rough sandstone, with stszmarzce (underclay),

Red argillaceous shale, with ¢ronstone balls,

Reddish sandstone, .

Red or chocolate coloured arglllaceon shale, with
{ronstone balls,

Gray argillo-arenaceous shale, w1th stz'rmarzaz (under-

clay),

Red or chocolate coloured and green arglllaceous
shale, .

10. Coar and Carbonaceous shale, 0 2
Carbonaceons shale, 0 6
Coar, - 0 4
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Argillo-arenaceous shale, with stigmarie ficoides (un-

derclay), ..
Measures concealed, probably underclay Here oc-
curs Bell's Brook,

Red and green shale as before, ...

Gray sandstoue, .

Red argillaceous shale and gray arenaceous shale
Red and green shale, as before, ...

Gray arenaceous shale,

Red and green shale, as before, ...

Gray sandstone, .

Red and green shale, as bcforc,

Gray sandstone,

Red or chocolate colourcd alalllaceoua shale,
Gray sandstone,

Red anl green vhule, as befme,

Red or chocolate coloured argillaceous shalo
Gray arcnacecus shale,

Gray sandstone, rough and uneven,

(From the top of the succeeding bed spring several
upright calamites, 3 of them in the distance of 2
feet, and $ more—the whole 11, in the distance
of 20 feet.)

Gray crumbly argillaceous shale, like underclay, but
no stigmarie visible,

Greenish sandstone,

Red or chocolate coloured algdlaceous shale,

11. Coar and carbonaceons shale, .

Gray argillaceous shale, with stigmarie ficoides (un-
derclay), e .

Gray rough sandstone and arenaceous sbalu, in alter-
nate layers,

Greenish gray sandstone,

Gray argillaceous shale,

Gray arenaceous shale, .

Strong gray arenaceous shale and routrh sandbtoue,

(xray argillaceous shale,
. Coar and carbonaceous shale,

Gray argillaceous shale, with stigmarie ficoides and
dronstone balls (underclay), .. . .

Gray argillaceous sandstone, w1th stzormarzre (under-
stone), ...

Dark gray arglllaceous shale,

13. Coat and carbonaceous shale,

P
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Gray argillaceous shale, with stigmarie and éronstone
balls (underclay), e .
Gray argillaccous sandstone, w1t11 stigmaric (under-
clay),
Red and green sh'ile, as befole,
Gray argillaceous sandstone, with stigmarie (under-
Stone), ... .-
Red and green argxlhccous sh'tle, with stzgmarzzE f' i-
coides (underclay),
Gray sandstone and shale,
Red or chocolate coloured and green armllaceous
shale, .
Gray soft shaly sandstone,
Measures concealed, but supposed to be soft,
Greenish gray soft sandstone,
Measures concealed, but supposed to be soft,
Gray sandstone,
Measures concealed, but supposed to be sof't
Reddish green sandstone,
Gray sandstone and shale,
Red argillaceous shale,
Green arenaceous shale,
Gray sandstone,
Gray argillaceous shale,
Green and red shale, ... Ve
Gray sandstone, with a bed of arm]laceous shalc

Greenish gray argillaceous shale, with ironstone balls,
Reddish green sandstone,

(Inthisare upright calamites—3 of them in the space
of 1 foot.)
Gray argillaceous shale,
Gray rough sandstone,
Gray argillaceous shale,
Greenish gray or drab coloured sandstone 3 grmd-

stones have been quarried from this, but they
are too hard for the best quality.
tutes Coal Mine Point,

Gray argillaceous shale, with balls of zronstone,
Grecnish gray sandstone,

Gray argillaceous shale, with balls of zronStone
14, Coar,

Carbonaceous ShaZe,
Coar,

This consti-
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Gray argillo-arenaccous shale, with stig-

marie ficoides (underclay), 6 0
Carbonaceous shale, 0 4
Gray argillo-arenaceous shale,

with stigmarie (underclay), 10
Carbonaceous shale, 0 8
Coarn, ... o 2

2 2

Gray argillo-arenaceous shale, with stigmaria ficoides
(underclay,)

Greenish gray sandstone, .

Gray argillo-arenaceous shale, Wlth bands of sand-
stone,

(From the succeeding bed there spring up erect
calamites, penetrating the above bed 2 fect ; 2 of
them are within 2 feet of one another, and there
are 7 more in the spacc of S fect.)

15. Carbonaceous shale, o

1 0
Coax, ... 0 1

Gray crumbly sandstone and shalc, with stigma;'z'(c
(underclay),

Gray crumbly sandstone, very hLe underclaj, but no
stigmarie visible, ...

Gray argillo-arenaceous shale, w1th stigmarie (undc?-
CZGJ)y ves

Greenish gray sandstone,

Dark red shale, with ironstone balls7

Grecnish gray sandstone,

Dark red shale,

Greenish gray sandstone,

Dark red or chocolate coloured arglllaccous shale, ...

Greenish gray sandstone, and red or chocolate colour-
ed shale of an argillo-arenaceous character,

Gray argillo-arenaceous shale, with stigmarie, and
some beds of sandstone with stigmarie leaves
crossing them (underclay), ...

Gray crumbly sandstone, with beds of argxllaceous
shale, and éronstone balls, very like underclay, but
no stigmaria visible,

16. Coax and carbonaceous shale,

Gray argillo-arenaceous shale, with stigmarie (un-
derclay,)

Greenish gray sandstone,

Gray argillaceous shale,

8 10
2 6
2 0
2 0
1 4
2 0
12 0
5 0
2 0
4 0
5 0
1 0
3 0
6 0
12 0
12 ¢
25 0
0 6
3 0
10 0
1 0
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Gray soft sandstone, ...

Gray argillaceous shale, R

Gray argillo-arenaceous shale, with stigmarie (un-
derclay,)

Gray argillaceous shale

17. Coav and ciorbonaceous shale,

Gray argillo-arenaceous shale, with stigmarie (un-
derclay,) e

Gray argillaceous sandstone,

Gray argillaceous shale,

18. Coar, ...

Gray argillo-arenaceous shale, with stigmaric (un-
(It‘)‘t‘]f/]/,) .

Gray soft flaggy sandstone, ... .

Gray argillaccous shale, with stigmerie (underelay,)

Gray arcnaccous shale, with stigmarie (underclay,)

Gray argillo-arenaceous shale, with stigmarie (un-
derclay,)

Gray soft flaggy sandstone, with stigmarie at the top
(understone,)

Fine gray argillo-arenaceous shale,

Greenish gray sandstone,

Dark gray argillaccous shale,

19. Carbonaceous shale, 4 0
Bituminous limestone, with shells and Jish

scales, 2 6

Coat, 0 1

|

Gray argillo-arenaceous shale, with stigmarie (un-
derclay,)

Greenish gray sandstone,
Gray argillaceous shale,
20. Black bituminous shale,

Black bituminous limestone, with shells,
Coar,

S =
DO

Gray argillo-arenaceoys shale,
(undercluy,)

Greenish gray sandstone,
Gray argillaceoys shale, .
(From the top of the succeeding

upright sigillarig 10 inches in ¢
6 inches of it are visible,)
21. Coav and carbonace
Gray argillaceoys g
(zmderclay),

with stigmarie ficoides

bed springs an
iameter; 2 feet

ous shale, 0 3
hale, with stigmarie
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Gray argillaceous sandstone, with stg-

marie (underclay,) 70
Gray argillaccous shale, ... 4 0
Coar, 0 8

Gray argillaceous shale, with stigmerie (under clay,)
Gray argillaceous sandstone, with stivmuric (under-

clay,) ...
Gray argillaccous shale, .
Greenish gray erambly sandstone,
Gray argillaceous shale,
22. Couar and carbonaceous shale, .

Gray argillaceous shale, with stignuerie (under clm/,)
Greenish gray argillaceous sandstone, with stigmarie

(undercluy,)
Greenish gray sandstone,

(From the succceding bed springs an upright sigz-
laria 4 inches in diameter ; of it 5 feet are scen.
On the beach there was a transverse slice of a
sigillarie 1 foot 6 inches in diameter, with frag-
ments of plants on the divisional surfaces.)

Argillaceous shale, ...
23. Carbonaceous shale, with some Iayers of

argillaceous shale, 4 0

Coar and carbonaceous shale, 0 4
Bituminous limestone, with minute

shells and stigmarie _ficoides, 0 4

Coar and carbonaceous shale, 1 o

Gray argillo-arenaceous shale, with stz'gmarz'(r (un(lrzr-
clay,) ... . -
Gray crambly argillo-arcnaceous shalc, very like un-
derclay in quality, but no stigmarie visible, ...
Gray sandstone, .

Gray crumbly argillo-arenaceous shale, or sandstone,
with stigmarie, (underclay,)

(From the top of the succecding bed springs an
upright sigillaria. Its roots spread out into the
shale. It is coated with coal, and the material
of the interior cast is not of uniform quality, be-
ing partly sandstone and partly shale. The
shale occupies a transverse portion about &
inches thick, and is rather less than half way up
the stem, of which about 6 feet are visible, run-~
ning into the underclay above. Irom the root
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of the plant, as if it had wound round or been
pushed aside by the root, proceeds a stigmaria
branch. It runs horizontally a short distance,
and then turns up vertically. The leaves pro-
ceeding from the vertical portion, are not at
right angles to the branch, but in part at least
assume a vertical direction, and run parallel
with it ; those emanating from the grooved side
(in ordinary cases the under part or belly of the
branch) taking a downward, and those from the
back an upward, course. The leaves issuing
from the sides may be at right angles to the
branch, and run horizontally into the bed, but
being thus concealed they could not be traced.
At first sight the stigmaria branch had much
the appearance of being a continuation of the
root of the sigillaria, but close inspection shewed
that the two, although touching, were distinct.
The former rested on the latter nearly one-
eighth of a circle, but being then suddenly cut
off, it may when entire have wound much far-
ther round, and the carbonaccous envelopes of
the two plants were clearly discernible. See
Jig. 5.)

Gray argillaceous shale,

24. Bituminous limestone, with shells and

cone in cone, ... .

. 1 0
Coar and carbonaceous shale, 01

Gray argillo-arenaceous shale, with stigmariz Sicoides
(underclay,)

Gray argillaceous shale,

25. Coar and carbonaceous shale,

Gray argillaceous shale, with stigmarie (underclay,)...

Greenish gray sandstone, with stigmarie leaves (un-
derclay,)

Greenish gray sandstone, .
Greenish gray sandstone and shale,
Gray argillaceous shale, with ironstone balls,

Greenish gray sandstone, with some beds of arcna-
ceous shale,

Gray argillaceous shale,
(sreenish gray s:ndstone,
Gray argillaceous shale,
Gray sandstone,
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(From the succeeding bed springs an upright sigé-
laria 1 foot 6 inches in diameter. It penetrates
through the sandstone.)

Gray argillaccous shale,

Greenish gray sandstone,

Gray argillaceous shale,

26. Carbonaceous shale,

Gray argillaceous shale, with stigmarie (uvzc[a:claj)

Gray crumbly sandstone, being probably argillaceous ;
it contains stigmarie leaves (undercluy,)

Gray argillaceous shale,

27. Coar,

Gray argillo-arenaceous shale w1th stigmarie leaves
(underclay,)

Greenish gray sandstone, w1th shale dlu(]mrr the
beds; in the lower part is an upright calanite
which springs from the succeeding bed,

Gray argillaceous and arcnaceous shale, with zron-
stone balls and a few beds of sandstone,

Greenish gray sandstone in 3 beds divided by armllo-
arenaceous shale,...

Gray argillaceous shale,

Gray argillaceous shale, with éronstone balls and one
course of sandstone,

Greenish gray sandstone, .

Gray argillaceous shale, with fronstone nodules,

28. Bituminous limestone and carbonaceous

shale in alternate layers of 1 to 3
inches, with plants, shells and fish

scales, - 6 0
Coavrand carbonaceous shalc—
not much coal, ... 3 0
Coarand carbonaceous shale—
a good deal of coal, 4 0
70
Gray argillo-arenaceous shale, with sfig-
marie (underclay,) 4 0
Carbonaceous shale, 10
Coar, 0 6
—_— 1 6

Gray rough sandstone, with sligmarie leaves (under-
clay,)

Greenish gray avgillaceous sllalc, thh zionslonc
balls,

9
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Gray sandstone,
Greenish gray argillaceous sh

Gray argillo-arenaceous shale, with ironsfone balls

120

ironstone disseminated through it,

and small seams of codl,

ale, with nodules of

(From the succeeding bed rises an upright sigilla-
ria ; the roots spread on the top of it; the dia-
meter of the plant is a foot; only 1 foot of the

20,

length is visible.)

Coar and carbonaceous shale ; the coal
being a small seam on the top of
the carbonaceous shale, ...

Gray argillo-arcnaccous shale, with
stigmarie and ironstone balls dis-
scminated through it (underelay,)...

Coar, ... 1 s
Carlbonaceous shale, 0 3
Coar, ... 011
Carbonaceous shale, 0 1
Coax, ... 010

Gray argillo-arcnaccous shale, with
stigmarie leaves crossing the bed
(underclay,)

Carbonaceous shale, gray argillo-arena-
ceous shale, with stigmarie and small
seams of coal, .., .

Coar and carbonaceous shale, 0 6

Gray argillaceous shale, ... 0 6

Coar, 0 6

Gray argillaceous shale (underclay ?)
Bituminous limestone, with plants, shells
and fish scales, ...

2 0
2 0
4 0
5 0
6 0
1 6
0 10
0 3

Gray argillo-arenaceous shale, with ironstone nodules

Gray arenaceous shale and s

and stigmarie leaves (underclay),

andstone ; the sandstone

exhibits some stigmarie leaves crossing it, and in

the shale are ironstone nodules (undercla

¥,

(From thfa .succ.eeding bed rises an upright fluteq
stem (sigillaria) 10 inches in diameter, of which
12 feet are visible ; and 2 upright calamiies,)

Gray argillaceous shale with ironsione balls
)

24



30. Coar, ... 0 4
Dark gray algxllaceous shalg (under-

clay ?) 2 0

Coav and carbonaceous ahalc 0

Cosr, . 0 3

Clarbonaccous s/:ale 0 6

Coar, 0 1

|

Gray soft clay (underclay ?)

Gray argillo-arenaceous shale and sandatone the
shale contains balls of ironsfone at the bottom ;
there are stigmarie leaves visible towards the
top ; towards the lower part of the bed of sand-
stonc therc is an wvpright calamite of 2 inches
diameter, of which 18 inches arc visible,

Gray sandstone, with impressions of prostrate s/g/-
larie underneath,

31. Coar and carbonaceous shale, 1 o

Gray argillo-arenaceous shale, with
stigmarie (underclay), ... 1 0

Gray argillaceous shale, with

streaks of coal, 0 6

Coar, ... 0 2
— 0 8

(ray argillaceous shale, with iZronstone balls
aud stigmaric leaves (underclay), ... 90

Bituminous limestone, with stigmarie, shells
and fish scales, ... 0 2

Gray sandstone,
Gray argillaceous shale, with irenstone ballb,
Gray sandstone,
Gray argillaceous shale, with zronstone balls,
Gray sandstone,

Gray argillaceous shale,

32. Coarn, ... o 8
Carbonaceous shalc, 0 1
CoaL, 0 8
Carbonaceous shalc 0o 1
CoAr, 0 4
Carbonaceous chalc, 0 3
Coar, . 01
Carbonaceous shalc, 0 1
(‘osr, 0 1

|
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Gray argillo—arenaceous shale, with stigmarie (undar-
clay,) . .

Greenish gray argillo-arcnaceous sandstone w1th stm-
marie ficoides (underclay), .

Greenish gray argillo-arenaceous shale, mth stigma-
rie (underclay),

Greenish gray sandstone, with stzgmanaz (un(lercluJ)

Greenish argillaceous shale,

Reddish sandstone, with dividing bands of red shale
of 3 inches to 1 foot, . .

Reddish sandstorne. The bed is of 1rregula1 tth]\
ness, the bottom swelling out suddenly in many
places. The bed holds carbonized plants,

(From the top of the succeeding bed there springs
an upright sigillaria. Two feet of the length is
seen, but it is cut clean off at the top and at the
bottom by the measures, which pass both with-
out disturbance. See fig. 6.)

Red argillaceous shale,

Reddish arenaceous shale, with thin bands of sand-
stone,

Reddish and greenish sandstone,

Red and green arenaccous shale with zionstone ba]_ls,
and some bands of sandstone,

Red and green sandstone,

Reddish and greenish argillaceous shale, Ioaded Wlth
ironstone balls, and having bands of sandstone,

Reddish and greenish sandstone,

Red and green argillaccous shale, Ioaded mth iron=
stone nodules,

Red and green sandstone,

Greenish gray argillaceous shale,

Greenish gray sandstone,

(From the succeeding bed there starts an upright
sigillaric 4+ inches in diameter; it is planted 2
feet in it, and penctrates the sandstone abov e,
being 4 feet in length altogether.)

Greenish gray argillaceous shale, .
33. Carbonaceous shale, 1 o
Coar, 01

Grecnish gray areillaccoys shale, with

stigmarie
Tcaves (nndercl lay), €
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Red and gray sandstone, with arenaceous shale,

Red argillaceous shale, with a band of sandstone, ...

Red sandstone, with bands of red arenaceous shale,

Red and green argillaceous shale,

Reddish sandstone,

Red and green argillaceous shale

Reddish sandstone in uneven laycrs, with reddlsh
bands of arenaceous shale, ...

Red and green argillaceous shale,

Reddish sandstone,

Tled arenaceous shale,. ..

Ted and green arﬂlllaccous shalc

Redchah sandstonc,

Red and green arcnaceous shale,

Reddish sandstone, .

Tled and green arenaceous shale

Reddish sandstone,

Red argillaceous shale,

Red and green argillaceous shule, with bands of :.a*xd-
stone,

Red sandstone,

Red and green shale, “1th bands of sanustone,

Red and green sandstone, .

Red and green argillaccous shalc with band:. Ofl(‘d-
dish sandstone,

Red and green sandstone and sh"xle

Ted or chocolate coloured shale, with large balls oi
red argillaceous ironstone, ...

Red and green sandstone, separated by bands of rcd
and green argillaceous shale of about 1 foot each,

Red or chocolate coloured argillaceous shale, with
some balls of red argillaceous ironstone,

Reddish sandstone,

Red argillaceous shale,

Red sandstone,

Red argillaceous shale,

Reddish sandstone,

Red argillaceous shale, with a band of sandstone,

Gray sandstone, with éronstone nodules and stigmaria
leaves (underclay), . .

(From the succeeding hed arise 2 upuoht sigtilii-

rie. The roots of one of them spread out just
on the top of the bed, and 2 fect of the plant are
visible. The roots of the other spread out like-

wise, but they sink decper into the shale by 2
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feet, and the plant penetrates farther into the
superincumbent sandstone.  See figr. 7.)

Red and dark gray variegated shale, with small balls
of ironstone and stigmarie (underclay),
Gray sandstone,
Greenish shale, with ¢ronstone balls and stigmarie
Sfcoides (underclay),
34. Carbonaceous shale and coal, 0o 2
Greenish gray argillaccous shale, with
ironstone balls and stigmarie branch-
cs and leaves; one of the branches,
replaced by dronstone, is 8 feet long, 4 0
Carbonaccous shale, 0 2

Gray argillo-arenaceons shale, with black streaks and
stigmarie (underclay),

Gray sandstone, with stigmarie (undersione), .

Red and green argillaceous shale, with stigmarie (un-
derclay),

Gray crumbly sandstone,

Gray argillo-arenaceous shale, with stigmarie (under-
clay),

35. Carbonaceous shale,

Red and green argillaceous shale, with stigmarit
leaves at the top (underelay),

Argillaccous ¢ronstone, in 2 bed,

Red and green argillaceous shale,

Grero s “elscon st s el

: g , with dark bands;

argillaceous iron ore nodules abound, and to-

wards the top stigmarie branches and leaves are
visible (underclay),

Greenish gray erumbly sandstone, .
Gray argillaceous shale, with sronstone balls. In thls
there. is visible an upright stem (sigiliaria), 1
foot in diameter; the top only is visible, ’

is at the top of the bed, i
36. Black  bituminous limestone, wi;h.
branches and leaves of stigmarie well
marked, and very minute shells, 1 3
Carbonaceous shale and streaks of coal, 0 3

Red argillaceous shale, with ironstone

Gray argillo-arenaceous shale, with
wronstone balls (underclay), ..

(underclay ?)
stiemarie and

Q
st

[N ]

[V

<o W

o O O

o o o O



Gray argillaccous shale, with ionstone balls,
Gray arcnaceous shale,
Gray argillaceous shalc,
37. Dark bituminous lmestone, with s’zells
replaced by pyrites, 0 3

Coar and carbonaceous shale, 0 10
Gray argillaceous shale, with stismarie

Coderclayy, ... 1 6
{loar, . (VIS
Gray argillaceous saale, mth sttgerie

(undereluy), . . [V
Jark bituminous limestone, mth stig-

marie branches and leaves, and also

shells, 0 3
Gray argillaceous shale, 0 3
Coar, 1 0

Gray argillaceous shale of a crumbly character, with
ironstone balls and st/igmarie (zL:/J@I'duy),

Greenish gray rough sandstone,

Dark gray argillaceous shale, with zronsz‘onc balls,

Greenish gray sandstone,

Red argillaccous shale,

Greenish gray sandstone,

Red argillaceous shale, with /ronsione balls,

Red and green sandstone, with bands of red argilla-
ceous shale under 8 inches thick,

Red argillaccous shale, with bands of sandstone un-
der 8 inches thick,

LReddish sandstone, hard,

Red argillaceous shale, with balls ol dronstone,

Reddish sandstone, hard,

Green argillaceous shale, .

Greenish gray sandstone, with caxbomzod fmrrments
of drift plants,

Dark gray argillaceous shalc, vuth a 1(d band near
the top,

38. Coar, ... . o 1
Black bituminous lzmestonc mth .s/zella‘

and plants, stigmer/c branches and
leaves,

Coaz,

6

)

0
0

Red argillaceous shale, studded with ironsione Lalls :
stigmarie not visible (underclay 7).
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feet, and the plant penetrates farther into the
superincumbent sandstone. See fir. 7.)

Red and dark gray variegated shale, with small balls
of ironstone and stigmarie (undercluy),
Gray sandstone,
Greenish shale, with Zronstone balls and stigmarie
JSicoides (underclay), .
34. Carbonaceous shale and cuul, 0o 2
Greenish gray argillaccous shale, with
Zronstone balls and stZomarie branch-
¢s and leaves; one of the branches,
replaced by éronstone, is 8 feet long, 1
Carbonaceous shale, 0

W o

Gray argillo-arenaceons shale, with black streaks and
stigmaria (underclay),

Gray sandstone, with stigmarie (understone), .

Red and green argillaceous shale, with stigmarie (un-
derclay),

Gray crumbly sandstone,

Gray argillo-arenaceous shale, with stigmarie (under-
clay),

35. Carbonaceous shale, .

Red and green argillaceous shale, with stigmarice
leaves at the top (underclay),

Argillaceous ironstone, in a bed,

Red and green argillaceous shale,

Gray sandstone, with stigmarie leaves (underclay),

Greenish gray argillaceous shale, with dark bands ;
argillaceous iron ore nodules abound, and to-
wards the top stigmarie branches and le
visible (underclay),

Greenish gray crumbly sandstone, .

Gray argillzx:ccous shale, with ironstone balls, In this
ther(f 1s.visible an upright stem (sigiliaria), 1
foot in diameter; the top only is visible, and it
is at the top of the bed,

36. Black  bituminous limesione, with

aves are

branches and leaves of stigmarie well

marked, and very minute shells, ... 1 3
Carbonaceous shule and streaks of coal, 0 3

Red argilla S ith
ca ; .Hceous shale, with ironstone (underclay ?7)
ay argillo- 1 ) 1
¥ arglilo-arenaceous shale, with “ligmerie and
ironstone balls (underclay), ..,

(3]
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Gray argillaceous shale, with iroustone balls,
Gray arcnaceous shale,

Gray argillaceous shale,

37. Dark bituminous Ilimestone, with s’wlls

replaced by pyrites, 0 3
Coar and carbonaceous shale, 0 10
Gray argillaceous shale, with stigmarie

Quouderelay), ... 1 6
Coar, ... 0 6
Gray argillaceous shale, mth stigmarie

(underclay), ... LRV

Dark bituminous limestone, with st/y-
marie branches and leaves, and also

shells, .. 0 3
Gray argillaceous shale, ... 0 3
Coar, 1 0

{ray argillaceous shale of a crumbly character, with
ironstone balls and stigmarie (undercley),

Greenish gray rough sandstone,

Dark gray argillaceous shale, with zronslonc balls, ...

Greenish gray sandstone,

Red argillaceous shale,

Glcemsh gray sandstone,

Red argillaceous shale, with uonsz’one balls,

Red and green sandstone, with bands of red argilla-
ceous shale under 8 inches thick,

Red argillaceous shale, with bands of sandstonc un-
der 8 inches thick,

Reddish sandstone, hard, .

Red argillaceous shale, with balls of uonstone,

Reddish sandstone, hard,

Green argillaceous shale,

Greenish gray sandstone, with calbomzcd fravmentq
of drift plants,

Dark gray argillaceous shalc, vuth a ch Lcm(] near
the top,

38. Coar, ... 0 1
Black bituminous lzmestone mth s/lellc

and plants, stigmarie branches and
leaves, 0 6

Coar, ... 0 2

Red argillaccous shale, studded with ironstone Lalls;
stigmarie not visible (underclay ?)...
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Reddish sandstone, .

Green arcnaceous shale, with rLd arfrlllaccous bmds,

Red and green sandstone,

Red argillaceous shale,

Grecn arenaceous shale,

Red argillaceous shale,

Green arenaceous shale,

Red argillaceous shale, .

Gray bLtummous limestone, with minufe ?hclls

Red argillaceous shale, with ironstone balls,

Green and dark gray argillaccous shale, with iron-
stone balls,

Red and green argillaceous chale, \nth r onstone
balls; in this are some dark bands of shale,
Greenish gray sandstone, with a confused mass of

carbonized drift plants,
Greenish gray sandstone,
Red argillaceous shale, with a band of sandstonc, -
Gray and black shale, ...
Carbonaceous shale, . .
Red and green argillaceous slnlc, studded mth iron-
stone balls ; no stigmaric visible (underclay ?)
39. Coar, ... ... 0 0}
Gray argillaceous shale w1th stwmarzw, 0 6
Dark gray limestone, with stiomarie
branches and leaves, and minute
shells, .. 0 4

Red and green argillaccous shale, with stigmaria

leaves (undercloy),

Red and green sandstone, .

Red argillaceous shale, with some green and gray
bands ; the whole containing thin bands of sand-
stone, .

Greenish gray sandstonc,

Dark red and green argillaceous shnle studded wnh
wronsione balls, .

Gray hard argillaceous candstone

Dark gray argillaceous shale, with zronstone mlls n

considcrable number, with some red ar gillaceous
beds,

40. Black bztumuzous timestoue, \\nh Shell\ 0 ]%.
Crrionaceous shale, . 0 01
Black bituminous limestone, with s]chZs, 01
Gray argillaceous shale, 0 2

—
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14 0
25 0
10 0
2 6
2 0
3 0
1 0
15 O
0 104
1 6
1 0
18 0
8 0
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Black bituminous limestone, with shells,

Gray argillaceous shale, with ironstone
balls (underclay ?)

Coar,

Carbonaceons s]zale, with tbm seams of
coal,

Gray arfrlllo -arenaceous shale, with
stigmarie ficoides (underclay,)

Black bituminous limestone, with shells
and stigmarie, ...

Carbonaceous shale and thm lamm'e of
coal,

0o 2
1 0

1
o 3
1 0
0 6
0 2

Green argillaceous shale, with many coarse nodules
of clay éronstone, all small, and impressions of
stigmarie leaves crossing the bed (underclay),

41.

Black calcareo-bituminous shale, with
shells,

Black calcareo-bituminous shalc, more
calcareous, with shells,

Black calcareo-bituminous shale, less
calcareous, with shells,

Carbonaceous shale, with laminz ofcoal

Gray argillaceous shale, with stigmarie
(underclay,)

Carbonaceous shale,

0 8
0o 2
1 0
1 6
3

01

Gray argillaceous shale, with stigmarie (underclay,)
Greenish gray argillo-arenaceous shale, in alternate
hard and soft layers, with stigmarie leaves (un-

derclay),

Greenish gray sandstone,
Dark gray argillaceous shale, studded w1th zronstone

42.

nodules,

Carbonaceous shale,

Black bituminous limestone, with shells
replaced by pyrites,

Coaw, ...

Carbonaccous s]zale,

Coar,

Gray argillaceous shalc, w1th 9twmarm:
(undercluy),

Coar,

0o 7
0o 2
0 3
10
1 0
1 0
0 2
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Dark gray argillaceous shale, with séigmearie (under-
cay), ... .-

Red argillaccous shale, \\11.11 some grecn bauds, and
studded with éronstone bulls,

Reddish sandstone, ... -

Red argillaccous shale, with stigmurie (uzul@ul{u)
43, Carbovaceous shale,
Red shale, witlt stigmerie (underclay), ... 0 3

Gray sandstone, very hard, (ganister, as
the Lancashire miners call it,) with siig-

marie, ... . . 0 8
Tled argillaceous shale mth stig-narie (IUL-
dercluy,) . 30
Gray sandstone, very hard, \wth stizma-
rie (ganister or understone), 0 10
Grray argillaceous shale, with stigmarie (u;z-
dercluy), . . . 010
Gray sandstone, very hald thh stigme-
rie (undersione), . . 1 0

Gray sandstone, very hard, mth stigma-
ri@ leaves running across the bed, ga-
nister or understone,) 2 0

Red argillaccous shale, green .t the bottom,

Gray arenaccous and argillaccous shale, with green-

ish groy sandstone containing prostrate carbon-

ized plants,

(Into this bed penetrate several upright calamites

which start from the one subjacent, on the top

of which one of 3 inches in diameter is seen to

spread its roots, and 21 more are visible along

the face of the bank in the space of 20 yards ;
their diameters vary from § inch to 4 inches.)

Dark gray argillaccous shale,

Gray sandstonc, .

Dark gray argillaceous shale,

Gray sandstone, .

Dark gray argillaceous shale, w1th 1r07r6tore balls and
bands of sandstone,

Dark gray argillaceous shale, th zzonﬂtone balls,

44, Carbonaceous shale, .. 1 6
Dark gray argillaccous shale, e 200
Carbonaccous shale, with ir ounstone balls, 0 4
Park gray argillaccous 5. e, with ipon-

store balls, . .60
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Bluck bituminous Uimestone, with skells, 0 1%
Dark green argillaceous shale, .. 0 14
CoaL, ... 0 0%
Black bitwuinous lzmestone, w1th plants

and minute shells, .. 0 0f
Coar, ... .. e 005
Bluck bituminous szeatonc, mth stig=

marie and other plants, ... .. 0 2
Coar, ... " W 0
Black bituminous szcszfone with stig-

marie branches and leaves, and frag-

ments of other plants, ... e 002
Coar, ... 0 0f

Gray crumbly argillo-arcnaceous shale, with indis-
tinet stigmarie leaves (underclay,)

Red and green crumbly argillaccous shale (under CZ[[J )

Red and green sandstone,

Red or chocolate coloured argillaceous sh"zle,

Reddish sandstone,

Red or chocolate coloured awlllaccous shalo,

Grecnish gray sandstone, . .

Red argillaceous shale, with thm green bnd° and
some patches of sandstone,

Red shale, with a considerable numbcr o{' amad bcdx
of sandstone,

Greenish gray sandstonc, Whh upu"ht calanuw?
about 2 inches in diameter ; some of them arc
traceable for 4 feet in the upper part of the bed ;
G of them are visible ; the top of the bed is red-
dish in colour, .

Red argillacecus shale, btudded mth i on"{mzc baHs,

Gray hard argillo-arenaccous shale, with sligmarie
(underclay),

Red argillaceous shale,

15, Carbonaceous shale, ... 010
CoaLy matter, ... e 004
Gray hard argillo-arenaccous stone,

with stigmarie (underclay), e 2.0
Coary matter, ... . . 0 0}
Green argillaceous shale, mth stigma-

ri@ (underclay), e T 0
Coan, ... e 003

R

11 0}
3
10
50
16
10
1o
9 0
40 0
6 0
10 0
10 0
1o
1o
10 2
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EETAPITULATION.

shale 13 1 foot anl upwards

thick witaour exhiditing anv
remalns of stizmarie,
EPA N

iacx and gray bituminous lime-

wn

tone touching the coal an.'
carsoLacecus shale. often i
terstratiied and  containipg
the remains of files. ;Jul'
d occasionally stigmaria.
In one instance the limestone
has no coal with it. in 18
cuses it is associated with the
coal seams,
Underclay or unders stone, being
beds of various material, im-
mediately subjacent to the
seams of coal and carbonace-
ous sthale and bituminous
limestone, and invariably pe-
netrated by the recumbent
branches or radiatine

ting lecves
of the stizmariz  ficoides,
Evers one of the seams of
coal and carbonaccous shale
Tests upon a stigmaria bed
with the €xception of one in-
stance, where 4 feet of gray

argillacecus shale. demtute of

579
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the plant, is interposed be-
tween the stigmari® bed and
the coal, and one instance
where the stigmari® arc
doubtful. There are 12 in-
stances of stigmarie beds
without superincumbent coal.
The material constituting the
stigmarize beds is as follows:
Ganister, a hard silicious stone, 4 6
Sandstone—

Gray and crumbly, some-

times a doubtfal fireclay, 72 10
Greenish gray, ... 4 0

Arenaceous shale, often fit
for fircclay—

Gray,... .. 189 o
Greenish gray, ... .. 25 6
Red, ... 6 0

-— 220 6
Argillaceous shale, sometimes
fit for fireclay—

Gray,... e 99 4
Greenish gray, ... .. 28 0
Green, .. 1210
Red and green, .. 45 0
Red, ... .. 17 3

Sandstone—

Gray in colour, and much of it
of a crumbly nature, resemb-
ling the quality in which the
remains of stigmarie arc

()

found, ... cee 239

=2}

Greenish, ... 1
Greenish gray or drab coloured,

some of it fit for grindstones,

and patches of it containing

carbonized drift plants, ... 232 @
Red and green, less durable in

quality than the drab coloured

stone, ... N I ¢



132

Reddish, similar to the preced-

ing in durability, ... 6705
Red orchocolate coloured, easﬂy

vielding to the influence of

weather, . 1506
647 11
Shale—Arenaccous—
Gray, 91 0
Gray, with ironstone
balls, ... . 13 0
— 104 O
Greenish gray, 5 0
Green, ... 18 6
Reddish, ... 15 3
Red and grecn, v 420
Red and green, with
ironstone balls, ... 4 0
460
— 1IN Z
Shale—Argillaceous—
Gray, 224N
Gray, with ironstone
balls, ... e 10y g
124 0
Greenish gray, L3200
Greenish  gray, with
ironstone balls, ... 17 0
e U U
Green, T I
Ted and green, e 1336
Red and green, with
ironstone balls, ... 118 §
2720
Red or chocolate co-
loured, . 330 G
Red or chocolate co-
loured, with iron-
stone balls, .82 9
312 ¢
1096 0

{Amoung the oiganic remaing visible, are to be

coumerated 15 upright sigillarie and 36 upright
calamites.) )
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5.
Red argillaceous shale, with éronstone balls,
Red arenaceous shale,

Red argillaceous shale, with beds of arcnaceous bhdl(,,

Red sandstone, .
Red argillaccous shale,
Red sandstone, .
Red argillaccous shale,

Red argillaccous shale, with a bed of bandstone,

Red sandstone,

Red argillaceous shale, mth a bed of red smdbtone
Measures concealed, but supposed to be red shale

and sandstone,
Red sandstone,

Measures concealed, (red shale and candstone ?)
Greenish gray soft sandstone with fragments of plants

carbonized,
Measures concealed,

Measures concealed, (red shale and sandbtone ") a

bed of sandstone at the top,
Greenish gray sandstone,

Measures concealed, (red shale and sandstone )
Mecasures concealed, (red shale and sandstone?) a

bed of red sandstone at the top,
Red sandstone,
Mcasures concealed, (rcd shale 9)
Red sandstone,

Measures concealed (rcd shale and sandstonc ?)

Red shale, with some red sandstone,

Measures concealed, (red shale and sandstone,)

Reddish gray sandstone,

Measures concealed, .
Red and gray sandstone of a soft tht),
Red arcnaceous shale and sandstone,
Reddish gray sandstone of a soft quality,
Red argillaceous and arenaceous shale,
Red sandstone, .

Red argillaceous shale,

Red sandstonc, .

Red argillaceous and arenaceous shale,
Red sandstone and shale,

Red shale and sandstonc,

Measures concealed, (ved shale ”)

Measures concealed, (red sandstone and oualc )

Measures conccaled, (red shale?)

—
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Red shale and sandstone,

Red sandstone,

Measures concealed, but supposed to be Ied shale, ...

Measures concealed, but supposed to be red sand-
stone, ...

Measures concealed, but supposed to be red shale, ...

Ted arenaceous shale, with some beds of red sand-
stone, .

Red arcnaccous shale mth some beda of red sand-
stone,

Red sandstone,

Red arenaceous shale,

Aeasures concealed,

Red sandstone,

Measures concealed, but supposed to be red shale
and sandstone,

Reddish gray sandstone, .

Measures concealed, but supposcd to be red sbale

and sandstone, ...
Red sandstone, . .
Measures concealed, but supposed to be red sand-
stone,

Red shale and sandstone

Measures concealed, but supposed to be red shale
and sandstone,

Red argillaceous and arenaceous shale thh some
beds of red sandstone,

Red sandstone,

Red arenaceous shale and sandstone, .

Greenish gray candstone, with patches of concretion-
ary limestone,

Red argiliaceous and arcnaceous shale

Reddish sandstone,

Measurces concealed,

Reddish green sandstone,

Measures concealed,

Reddish gray sandstone,

Measures concealed,

Reddish sandstone,

Measurcs concealed, probably rcd shale, ...

Reddish gray sandstone, soft, with fragments of plants
carbonized,

Measures concealed, but, cupposed to be 1ed shale, ...

fled and green sandstone, with probably some patches
of concretionary hmea(onc,

—
W
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Red argillaceous and arenaccous shale, with bands of
sandstone,

Red sandstone, .

Red argillaccous and arenaceous shalc, mth bands of
sandstone,

Red sandstone,

Red argillaceous shale,

Greenish gray sandstone, -

Green argillaceous shale,

Greenish gray sandstone, .

Red argiliaccous and arenaceous shale, w1th some
beds of red sandstone,

Greenish gray sandstonc,

Greenish gray sandstone,with concretions of‘hmestone
giving it much the appearance of a conglomerate,

Red argillaceous shale,
Red and green sandstone,
Green shale,

Greenish gray sandstone, . .

Greenish gray sandstone, with many calcareous con-
cretions, giving it much the appearance of a con-
glomerate,

Red arenaceous and argillaceous shale, with some
beds of sandstone,

Red argillaceous shale and sandstone .

Red arenaceous and argillaceous shale, with some
sandstone,

Red argillaceous shale, .

Red arenaceous shale, with some bands ofsandstone,

Red sandstone, . .

Red argillaceous shale,

Red sandstone, .. .

Red argillaceous and arenaceous shale, Wlth a two
feet bed of sandstone,

Red sandstone, thinning off and replaced b\ red slnle,

Red argillaceous shale,

Red sandstone,

Red argillaceous shale,
Red arenaceous shale,

Red argillaceous shale,

Red arenaceous shale and sandstone,

Red argillaceous shale,

Reddish sandstone, .
Reddish sandstone with a one foot Led, having cal-
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curcous concretionary nodules, and resembling
a conglomerate, with carbonized plants on the

top, .
ted arvillaceous and avenaceous shale, ...
Ticd sandstone,
Red arenaceous shale and argillaceous shale,
Ted sandstone and shale, half of each, ...
Red argillaceous shale,
Red arenaceous shale,
Tled sandstone,
Red arenaceous shale,

Red sandstone,
Red arenaceous shale,

Red sandstone,

Red argillaceous shale,
Red sandstone,
Red arcnaceous shale,

Fed sandstone,

Red argillaceous shale,
Red sandstone,
Red arcillaccous shale,

Ned arcnaceous shale,
ited argillaceous shale, .

HECAPITULATION,
Sandstone—

Greenish  gray, with

occasional  drift

plauts carbonized, 98 o
Greenish  gray, with

concretionary

limestone, having

the aspect of con-

alomerate, e 200

Reddish  gray, with
occasional  drift
plants carbonized, 104 ¢
Reddish  gray,  with
coneretionary
limestone, o160

—
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Shale—
Red argillaccous, ... 640 0
Red arenaceous, ... 230 0
870 0
Green argillaceous, ... 4 0
874 0

Measures not well exposed, but probably
composed of red shale and sandstone, 740 0

6.

Greenish gray or drab coloured sandstone, fit for
grindstones of good quality, which are extensively
quarried from it. This is called the South Reef,

Red argillaceous shale,

Red sandstone,

Measuares concealed, probably red shale, ..

Red sandstone,

Red sandstone, with probably red shale on the top,

Measures concealed, but said to be red argillaceous
and arenaceouss shale, with occasional beds of
red sandstone, .

Dark gray argillaceous shale, with a small quantity
of fine grit in it. This would be called a fine
bluestone in some parts of South Wales. At the
Joggins, there is usually a bed of it above a good
grindstone reef,

Greenish gray or drab coloured sa. ldstone, fit for
grindstones of the very best quality. The whole
reef has been quarried away up to the bank,

Greenish gray sandstone, fit for grindstones of good
quality. This has been much quarried, .

Greenish gray sandstone, fit for grindstones. This
has been very much quarried,

Greenish gray sandstone, fit for grindstones. This
and the preceding greenish gray sandstones con-
stitute what is called the North Reef,

Red and green argillaceous shale,

Red sandstone of a soft quality,

Red argillaceous shale, . .

Red argillaceous and arenaceous shale, W\th 8 bands
of red sandstone, ...

Greenish gray sandstone,

2082
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Red argillaceous shale, ver

Red sandstone,

Red arenaceous shale, .

Red argillaceous and arenaceous shale, ...

Red argillaceous and arenaceous shale and red sand-
stone, in alternatiog beds, ... .

Red argillaceous shale, with 2 small beds of red sand-
stone,

Red sandstone, with bands of red argillaceous shale,

Red arenaceous shale, with bands of red sandstone,

Red sandstone,

Red argillo-arenaceous shale, with thin bands of red
arenaceous shale and red sandstone,...

Black calcareous bed, no shells visible,

Red and green variegated argillaceous shale,

Green arenaceous shale,

Red arenaceous and argillaceous shale, in alternating
beds,

Red argillaceous shale,

Reddish gray sandstone, .

Red argillaceous and arenaceous shale,

Red and green variegated shale and sandstone,

Red and green argillaceous shale,

Red and green variegated sandstone,

Red argillaceous shale,

Red and green calcareous band, .

Green arenaceous shale, mixzed in patches with red
arenaceous shale,...

Red arenaceous shale, of a crumbly character,

Dark gray argillaceous shaie, with ironstone balls, ...

rp

see

poe

1. Calcareous shale,

e 1 0
Dark gray argillaceous shale, 3 0
CoaLy clay, 0 2

Reddish and dark gray argillaceous and arenaceous

shale;, crossed by stigmarie leaves
Gray argillaceous shale,

Dark gray argillo-arenaceous shale,
quality, (bluestone,)

Greenish gray or drab coloured san
grindstones,

Gray arenaceous shale of fine quality,

Dark gray argillo-arenaceous shale,
quality,

s (underclay,)
of a fine smooth
dstone, fit for
in even beds,
of a fine smooth
such as usually covers grindstone beds,
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Greenish gray sandstone, fit for grindstones. The top
part contains large spherical concretions of
harder sandstone, with a rusty exterior, and
concentric variations of colour. This constitutes
Bacon Ledge,

Greenish gray sandstone, with a vast number of drlft
plants with a coating of coal. It holds also
patches of limestone concretions, which have
much the aspect of a conglomerate, ...

Dirty green calcareous concretionary bed. This has
so much the appearance of a conglomerate bed
with limestone pebbles, that there is some doubt
whether it be not so. It is a very irregular bed
and holds carbonized plants,

Reddish green argillo-arenaceous shale, ..

Greenish arenaceous shale of a hard guality, probably
fireclay, crossed by stigmarie leaves, (under-
clay,) .

Red and green varlegated arffﬂlaceous shale, w1th 2
feet of sandstone, .

Red arenaceous shale with green spots,

Green arenaceous shale,

Red arenaccous shale,

Green arenaceous shale,

Red argillaceous shale

Red and green arenaceous shale,

Red argillaceous shale,

Greenish gray arenaceous shale,

Red and green arenaceous shale,

Red argillaceous shale,

Greenish gray arenaceous shale,

Green clay, ... .

Red argillaceous shale,

Reddish sandstone,

Red argillaceous shale,

Gray argillaceous shale,

. CoaLy clay, probably coal further in the bank,

Red and green argillo-arenaceous shale of a soft
quality, crossed by stigmarie leaves, (underclay,)

Red and green crumbly argillo-arenaceous shale,
rather harder than the preceding, crossed by
stigmarie leaves, (underclay,)

Reddish sandstone, no stigmaria visible, ..

Red crumbly argillo-arenaceous shale, wrth wtzgma-'
rie (underelay,) ..
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Red argillo arenaceous ghale of a tough erumbly
pature, with stigmari@ strongly marked (under-
clay,) - ce

Red alglllaceous shale, with thm green bands, and
nodules of ironstone, a tough crumbly mass,

3. Carbonaceous shale,
Greenish argillaceous shale, ...
Curbonaceous shale,
Greenish argillaceous shale, ...
Carbonaceous shale, .
Greenish argiilaceous shale in ﬂ]m lea\ es,
Coaly maticr anl carboneous shale,

OO OWwWOOoOC
Co = Lo O H Oy

Green argillo-arenacecus shale of a soft quality,
crossed by stigmarie leaves, (underclay, )

Gray argillo-arenaceous shale, rather harder than the
preceGing, with stigmaric leaves and many
nodules of éronstone at the top where the bed
is more arenaceous (underclay,) .

Gray sandstone, with sligmarie leaves (underlcay),

Green argillo-arenaceous shale of a rather soft qua-
lity, with stig::arie leaves (underclay,)

4. Coar and carbonaceous shale,

Green argillo-arenaceous shale, with stz'gmarz'az leaves
(underclay),

Red and green tough crumbly arenaceous shale vmh
stigmarie branches and leaves (underclay),

Red and green tough crumbly claystone, with balls
of argillaceous iron ore, stigmaric leaves cross-
ing the bed (underclay),

Gray rough sandstone and tough crumbly red and
green arenaceous shale; one stigmarie branch
visible without leaves, but leaves exist in other
paris of the bed (underclay), .

Red and green tough crumbly clay, some very like
underclay, but no stigmarie leaves visible,

Dark gray argillaceous shale, no stigmarie visible,
but the mass tough and crumbly, e

Reddish argillo-arenaceous shale, with stigmarie
branches and leaves (underclay),

Red sandstone with green spots, . e

Red and green variegated sandstone, the green in
spots, ...

Gray argillaceous shale,

&. Coavry matter,

ven
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Greenish arenaceouns shale, with stigmarie branches
and leaves, the recumbent branches crossing one
another and running in all directions (underclay)

Green sandstone,

(From the succeeding bed there starts an upnght
sigillaria about 1 foct in diameter, only 2 feet
of the length are visible.)

6. CGTZ)OH(’CPOZLS‘ shale, -

Gray argillo-arenacecous shale, with vtmmaruz Ieavm
(underclay), . . .

Greenish gray sandstone, w1th stigmarie Ieaves (un-
derclay),

Grreenish gray sandstone, w1th stzgmarzce blancbes
and leaves (underclay,)

Red argillo-arenaceous shale, with stigmarie leaves
(underclay),

(In these 15 feet of underciay there isa beautlful
exhibition of stigmarize. They are not very
abundant, that is to say, in such profuse con-
fusion as usual, but each plant is very distinct.
One branch floats along just beneath the surface
of the 2 feet bed mentioned, and 24 feet of its
length are finely exposed without interruption.
The leaves radiate from it distinctly, and indi-
vidual leaves can be followed down 5 feet, cross-
ing both the hard and the soft parts of the deposit
continuously, and others can be traced 2 feet
upwards. Where the branch enters a projecting
part of the bed, its measurement is 2 inches ver-
tically by 3 inches horizontally, and where the
other extremity is lost beneath the beach the
measurement is about the same ; so that I could
not come to any conclusion as to the direction
in which the branch issues from the stem, if it
has one. See fig. 8.)

Greenish gray or drab sandstone in irregular beds,...

Greepish gray sandstone, with a vast quantity of
drift plants lying in confusion and coated with
coal. In one of the beds there appears a bun-
dle of no less than 10 plants squeezed together
side by side, as represented in fig. 8. Each has
a core of sandstone surrounded by a good thick
coating of crystallized coal. They run through
and through a projecting ledge of 10 feet, (see
fig. 9,) and lie rather oblique to the plane of

70
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the bed, but conformably with its elementary
layers, ... ves

Greenish gray sandstone, Wlth some sphencal con-
cretions of a harder quality, with = rusty exte-
rior,

Greenish gray sandstone,

Dark gray argillaceous shale, .

Greenish gray arenaceous shale, with some ﬁbrous
impressions like stigmarie leaves crossing the
bed (underclay),

Red argillaceous shale,

Greenish gray arenaceous shale,

Red argillaceous shale,

Green arenaceous shale,

Greenish gray sandstone, with spherical concretxons,

Greenish gray sandstone and shale,

Greenish gray sandstone,

Gray argillaceous shale,

Gray rough crumbly sandstone, ...

Gray calcareous sandstone,

7. Bituminous limestone,
Gray argillaceous shale,
Gray calcareous bed,

O O wo
DN O e

Curbonaceous shale,
Bitwminous limestone, with shells and ﬁsh
scales; fish jaws occur, ... . 0 3
Carbonaceous shale, being a masg of plat-
ted plants, apparently grasses, ... 1 0
Coar, ... 0 1

Gray argillo-arenaceous shale, with stigmarie (un-
derclay),

Gray arenaceous shale,

Greenish gray sandstone,

Gray arenaceous shale,

Greenish gray sandstone,

Gray arenaceous shale,

Greenish gray sandstone,

Gray soft arenaceous shale,

Greenish gray soft flaggy sandstone, with nppIe mark

Greenish gray soft ﬂaggy sandstone,

Gray arenaceous shale,

Greenish gray sandstone,

Greenish gray soft flaggy sandstone, scarcely stam'i‘-'
ing the weather,

s vee
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Greenish gray sandstone, in regular beds,

Measures concealed, but no doubt soft, probably ar-
gillaceous shule, with a mixture of arenaceous,...

Gray arenaceous shale,

Gray argillaceous shale,

Greenish gray sandstone, fit for grmdstones This
has been quarried to a considerable extent, and
worked deep into the bank It is the best quarry
of this reef, but the stone is rather too hard,

Greenish gray sandstone of grindstone quality,

Greenish gray sandstone. This has been worked for
grindstones, but the quality is rather hard,

Greenish gray sandstone fit for grindstones, but ra-
ther too hard. This bed exhibits spherical con-
cretions in some parts, some of which are 6 to 8
inches in diameter. These grindstone beds con-
stitute what is called the Upper Cove Reef,

Greenish gray sandstone,

Greenish gray sandstone in ﬂag:,y beds, ...

Greenish gray sandstone of a stronger quality,

Greenish gray sandstone in flaggy beds,

Greenish gray sandstone,

Greenish gray argillaceous shale,

Greenish gray sandstone. This constitutes Boss
Point,

Greenish gray sandstone, .

Greenish gray sandstone, with dnft plantb coated
with coal,

Greenish gray sandstone in recular beds, ...

Greenish gray sandstone, with carbonized drift plants,

Greenish gray sandstone in more regular beds,

Greenish gray sandstone, with drift carbonized plants,

“Greenish gray sandstone, pervaded by a tangled mass
of carbonized drift plants, ...

Greenish gray sandstone,

‘Gray argillaceous shale,

8. CoaL occurring in patches,

Gray argillo-arenaceous shale, with the aspect of fire-
clay, with stigmarie branches and leaves very
distinetly exhibited (underclay),

‘Gray arenaceous shale, .

Greenish gray argillaceous shale, with uodules of
clay tronstone disseminated in considerable quan-
tlty, -

Gray argillaceous shale,
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Greenish gray sarndstone, ..

Greenish gray sandstone, with carbomzed dnft plants
in coafusion,

Greenish gray sandstone,

Greenish gray sandstone, with carbon17ed drlft plants
in confusion,

Greenish gray sandstoue, .

Greenish gray sandstove, with carbonized drlft planta
in confusion,

Greenish gray sandstone, .

Greenish gray sandstone, with sphorxcal concretions
of a harder qnality,

Greenish gray sandstone, with a few ca'bomzed drlft
plants, ... "

Gray arenaceous shale,

Greenish gray sandstone,

Greenish gray sandstone, with a confused mulmude
of carbonized drift plants, ...

Greenish gray sandstone, with a few carnomzed drift
plants, ...

Greenish sandstone, vmh calcareous concretlonary
nodules, having much the aspect of a conglome-
rate, with limestone pebbles. The bed is very
uneven,..

Greenish gray aandstone with carbonlzed drlft plants,

Greenish gray sandstone, in even beds,

Greenish gray sandstone, with carbonized drift plants,

Greenish gray sandstone, .

Gray argillaceous and red armllaceous shale,

Greenish gray sandstone, fit for grindstones, but rather
hard. This constitutes Boss Quarry,

Greenish gray sandstone, . .

Greenish gray sandstone, with Larbomzed drift plants,

Greenish gray sandstone,

Greenish gray sandstone, with nodules of claj zmn..
stone, casts of calamiles and oth

Gray arenaceous shale,

Red argillaceous shale,

Greenish gray arenaceous shale,

Gray argillaceous shale,

Gray arenaceous shale,

Yell?; a:ﬁ::istone, very soft and yielding to the

Gray argillaceous shale,

er plants,
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Yellow sandstone, very soft and yielding to the
wether, .

Greenish gray sandstone in even beds

Gray arenaceous shale, N

Greenish gray sandstone, fit for grindstones,

Gray arenaceous shale,

Greenish gray sandstone,

Greenish gray sandstone, with carbomzed drlft plants,

Greenish gray sandstone in regular beds,

Gray arenaceous shale and sandstone, ...

Greenish gray sandstone,

Gray argillaceous shale,

Greenish gray sandstone,

Gray argillaceous shale,

Greenish gray sandstone, .

Greenish bed with concretions of limestone, very
much resembling a calcareous conglomerate, ...

Gray argillaceous shale, .

Greenish bed of calcareous concretions, very much
resembling a calcareous conglomerate

Gray arenaceous shale, with some bands of sand-
stone, ... i o

Greenish gray sandstone,

Greenish gray sandstone, .

(Here there appears to be a sma]l fault It does

not disturb the strike, but the dislocation, if

there is any, is not ascertained. 1 do not
think it can be many yards.)

Greenish gray sandstone, .
Greenish gray sandstone, with many carbonized drift
plants, ... -

Greenish gray sandstone, more regu1a1 in the beds
Greenish gray sandstone, with some carbonized drift
plants, ...
Greenish gray sandstone with many carbomzed dnft
plants in great confusion, .
Greenish bed with calcareous concretions, having
much the aspect of a calcareous conglomerate,...
Greenish gray sandstone with many prostrate car-
bonized drift plants,
Greenish gray sandstone, a solid mass Wlthout divi-
sions, ...
Greenish gray sandstone, w1th a vast and confused
collection of carbonized drift plants, one lying
prostrate measured 25 feet in length and about
1 foot in diameter, at the small end,
T

o
—

—

)
= O ST 0 R

—t
[

[}
~1

23
G4
27

34

14
16

18

21

19

T QOO o0 COoOOoOO0COCC

[=~R =]

<



]
o
(2

Greznish 2ray sandstore more rezalar, .. e
Greenish gray eandstone with carbonized drift plants,
and holding small patches of concretionary no-
dulous limestone very like conglomerate,
Grav arenaceous shale. with small clay ironsione
"b-ns desseminated.  This has s;n*cth ng of the
Caracior of unde
not distinct,

y es e e

Gray arenic_ius sh e,
Grov argillaceous shale with some balls of clay wron-
stonz, . .

stene in rerelor beds,

ndstone, with carbenized 4rit’
and occosionsl ratcacs of i

lous Himest.nz, very l Ze conglome-

stionary li

rate writh cal:

Grecm:n grav sandstone,
Lead grav concredonary i
drift plant

9. Coary matter and C’J/ZJ
Gray nr;]ﬂo-arcmf'ooﬂ“
with i

sty criizd, the brancheo rﬁcux-“bnnt and

the top of the bed ironstone b2lls are dis-
seminated thy

Gray argiloceon

stone, .. . . o
Gray argiliaceous shal le,
Red argilecinus shil . .
Greenish argillaceous shale,
Greenish gray sandstone, .
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Greenish concretionary limestone,
Greenish gray hard sandstone with a number of
large spherical masses still harder. Some of
them are 1 foot in diameter, and in section ex-
hibit beautitul deep black and bright red con-
centric circles towards the exterior. These
spheres are said to be occasionally 4 feet in
dian.eter. 'This constitutes Dogfish Reef, ...
Greenish concretionary ilimestone, the calcareous con-
cretions are lodged in an argillaceous matrix, ...

Gray argillaceous shale,
Greenish gray sandsione,
Measures corncealed, but supposed to be soit,
Dark gray arzillaceous shale with dicsemniaated clay

sronstone balls, ...
Dark gray argillrceous shale with a course of clay
ironstene Lalls at the bottom, sume o1 tnem §
inches in diameter,
Black carbonaceous shale, with siells in =zomz paris,
Dark gray argillaceous shale, ...
Dark gray argillaceous shale with « course of pro:

fronstone balls at the top, making abouc & il

(Greenish gray sandsione it for grindstones
Greenish coneretionary hm;—stone, having much the
appearance of a calcarcous conjloniriiy,
Greenish gray sandstcue,
Greenish gray sandstone with carbonized Juiil pants,
calwmites and otuers squclzed Loy ..
Brown argillaceons shale,
Greenish gray sanastone,
Reddish gray shale, ...
Measures concealed, probably shale,
Red or chocolate coloured sandsione, ...
Red or chocolaic coloured arenuaceous shale,
Red or chocolate coloured sandstone and shale, ...
Red sandstone,
Recd shale, ...
Red sandstone,
Red shale, ...
Red sandstone,
Red arenaceous shale,
Red sandstone,
Red shale, ...
Red sandstone,

Red shale, ...

—
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Dark green limestore, ...
Red shale,

Red sandstone,

Red argillaceous shale,

Greenish argillaceous shale,

Red or chocolate coloured shale,

Red or chocolate coloured sandstone,

Red or chocolate coloured shale,

Bluck bitnminous limestone,

Red or chocolate coloured shale,

Black bituminous limestone,

Red or chocolate coloured argillaceous shale,
Black bituminous limestone, with fish scales,
Brownish red soft shale,

Red or chocolate coloured shale,

Greenish gray sandstone,

Red shale,

Black bitnminous lzmestone mt‘] ﬁo}l scales

RECAPITULATION.

Coar in 9 seams, 0 10
Carbonaceous shale associated
with the coal, and in one in-
stance without coal, and then
containing remains of shells,
Bituminous limestone with re-
mains of fish, and calcareous
beds, associated with the coal
and carbonaceous shale seams
in one instance, and in six
instances independant, .. 410
Greenish and gray argillaceous
shale, ussociated in some in-
stances with the coal and car-
bonaceous sears,. .,

~1
-8

©
[

Underclay or understone, being
beds of varioys material, im-
mediately subjacent to the
seams of coal and carbonace.
ous shale, and invariably pe.
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netrated by the recumbent
branches and radiating leaves
of the stigmaria ficoldes.
Every one of the coal seams
rests upon a stigmaria bed,
and there is one instance of
the stigmaria bed without
superincumbent coal. The
material of which the stig-
maria beds consists is as fol-
lows:
Sandstone of a gray colour

and crumbly quality, ... 5 0
Shale—

Gray argillo-are-
naceous, fre-
quently fit for

fireclay, e 50 0
Green  argillo-
arenaceous, ... 21 0

Red and green ar-

gillo-arenaceous, 17 0
_ 88 0

Sandstone—

Greenish gray or drab coloured,
of which much is fit for the
purpose of good grindstones,
and it is in it that the chief
quarries of the Joggins exist.
Of this mass 350 feet in va-
rious parts are filled with vast
collections of drift plants,
coated with crystalline coal.
The plants are in great con-
fusion, and are in general
prostrate. Spherical concre-
tions some 4 feet in diameter
with a rusty black exterior,
occur in 51 feet of it, ... 1886

Greenish, e e 2

Yellow of a finer but less du-

]
f=Rg =]

rable quality than the drab, 25 0
Reddish gray (and gray 5,) ... 19 6
Red and green, . 15 0
Red and chocolate colored, ... 95 6

2043 6
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Limestone of a concretioary character very
much resembling conglomerate gene-
rally of 2 greenish colour and in very

irregular layers, ... .. 43 0
Shale—
Greenish gray arenaceous and
argillaceous, ... 136 0

Gray arenaceous and argillace-
ous with a few small beds
containing ironstone balls, ... 234
Red and green variegated,
Red and chocolate coloured, ... 992

[ R el

[

1039 2

(Among the organic remains is to be remarked one
upright sigillaria.)

Measures concealed,

Red arenaceous shale,

Aleasures concealed,

Red arenaceous shale, .
Measurcs concealed, probably red shale, ...

(Here is said to occur a bed of gypsum. I am in-
formed that it has been occasionally seen when
the beach was washed clean by the tide. A
fragmentary mass of gipsum of about half a
hundred weight lay on the beach.)

Measures, concealed, probably red shale;..
Red sandstone conglomerate with white, red )ellow
and black silicious pebbles. The black is lydian

stone, the others are quartz. The pebbles vary
in size from that of a pea to that of a hen's

s eug
209
Red sandstone conglomerate of a coarser quality

The pebbles are of the same colour, but some
of them would weigh two pounds,
Red sandstone conglomerate, not quite so coarse,

Red arenaceous shale with several bands of sand-
ftone,

Red sandstone,
Red shale,
Red sandstone,

— 3240

19

37

139

85

[or BB

o0 0o 2@

(=4

o Cc O O



151

Red shale, .

Red sandstone contrlomerate w1th whlte gray and
black silicious pebbles as before,

Red sandstone, . . .

Red and green spotty \arle"ated sandqtone,

Red sandstone of soft quality, ...

Red and green spotty variegated sandstone The
green colour constitutes the spots which are
circular with a black speck in the centre. The
bed appears to be partly calcareous, ...

Red sandstone of a soft quality and red arenaceous
shale,

Red arenaceous shale,

Red sandstone conglomerate with Whlte, red and
vellow quartz, and black lydian stone pebbles,

varying in size from that of a pea to that of an
€gg, .

Red sandsto*le of a very coarse grit, with streaks of
white parallel with thﬂ bedding,

Red sandstone conglomerate with quartz and hme-
stone pebbles. The matrix is coarse,

Red sandstone with thin white streaks deposued in

it,

(This bed is cut by a regular vein of sulphate of
barytes 3 inches wide. Its colour is tinged with
red. 'The course of the vein is M. & 8. The
underlie E. < 82°)

Red sandstone conglomerate. The bed is very un-
even and contains calcareous material, .

Greenish concretionary limestone, looking very lme a
conglomerate with limestone pcbbles,

Greenish gray sandstone,

Greenish concretionary hmestone as before,

Reddish sandstone, .

Greenish concretionary hmestone as before,

Red or chocolate coloured shale,

Red sandstone, .- .

Red or chocolate coloured qhale,

3 0
16 0
220
11 0

3 0

9 0
11 o
24 ¢
17 0
16 0

4 0
35 0

3 O

8 0

1 0

3 0

70

5 0

8 0
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Limestone of a concretioary character very
much resembling conglomerate gene-
rally of a greenish colour and in very

irregular layers, ... .. 43 0
Shale—
Greenish gray arenaceous and
argillaceous, .o 1260

Gray arenaceous and argillace-
ous with a few small beds

containing ironstone balls, ... 234 0
Red and green variegated, ... 77 O
Red and chocolate coloured, ... 592 2
1039 2
- 3240
(Among the organic remains is to be remarked one
upright sigillaria.)
7.
Measures concealod, ... e 19
Red arenaceous shale, 1
Measures concealed, ... e 37
Red arenaceous shale, 1
Measures concealed, probably red shale, ... .. 139
(Here is said to occur a bed of gypsum. I am in-
formed that it has been occasionally seen when
the beach was washed clean by the tide. A
fragmentary mass of gvpsum of about half a
hundred weight lay on the beach.)
Measures, concealed, probably red shale,’... .. 85

Red sandstone conglomerate with white, red, yello
and blacl: silicious pebbles. The black is lydian
stone, the others are quartz. The pebbles vary
in size from that of a pea to that of a hen's egg, 105
Red sandstone conglomerate of a coarser quality.
The pebbles are of the same colour, but some

of them would weigh two pounds, ... 3
Red sandstone conglomerate, not quite so coarse, .., 16
Red arenaceous shale with several bands of sand-

gtone, 2
Red sandstone,

Red shale,

Red sandstone,
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Red shale, ..

Red sandstone conclomerate w1th whlte gray and
black silicious pebbles as before,

Red sandstone, . .

Red and green spotty var1ecrated sandstone,

Red sandstone of soft quality, ...

Red and green spotty variegated <andstone The
green colour constitutes the spots which are
circular with a black speck in the centre. The
bed appears to be partly calcareous, ...

Red sandstone of a soft quality and red areraceous
shale,

Red arenaceous shale,

Red sandstone conglomerate with whlte, red and
yellow quartz, and black lydian stoue pebbles,
varying in size from that of a pea to that of an
€gq,

Red sandsto’le of a very cearse grit, Wlth streaks of
white parallel with the bedding, .

Red sandstone conglomerate with quartz and hme-
stone pebbles. The matrix is coarse, .

Red sandstone with thin white streaks deposﬁed in
it,

(This bed is cut by a regular vein of sulphate of
barytes 3 inches wide. Its colour is tinged with
red. The course of the vein is . & 8. The
underlie E. < 829)

Red sandstone conglomerate. The bed is very un-
even and contains calcareous material,

Greenish concretionary limestone, looking very like a
conglomerate with limestone pebbles,

Greenish gray sandstone,

Greenish concretionary hmestone as bexore,

Reddish sandstone, .

Greenish concretionary limestone as bcfone,

Red or chocolate coloured shale,

Red sandstone, .. .

Red or chocolate colourcd shqle

30
16 0
20
11 0
30
9 0
11 o
24 ¢
17 0
16 0
40
35 0
30
8§ 0
10
30
7 0
5 0
8 0
2 0
10
630 0
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RECAPITULATION-
Sandstone-—

Greenish gray, 1 0
Reddish, 7 0
Red and green, ... 20 0
Red, .. 65 0

93 0

Red with white streaks, .. 51 0

- 144 ©
Conglomerate, with red, white, gray and
yellow quartz and black lydian stone
pebbles, in a matrix of red sandstone, 148 0
Limestone in concretionary nodales placed
in a matrix of greenish sandstone and
shale, occasionally associated with car-
bonized fragments of plants, .. 16 0
Shale—
Deep red and chocolate red,
arenaceous, . 62 0
Measures concealed, but sup-
posed to be of the same
quality, .. 280 O
— 842 0

8.

Greenish gray sandstone, red towards the top,

Greenish gray arenaceous limestone, with a band of
concretionary limestone, resembling conglome-
rate, ... ..

Greenish concretionary limestone and coarse sand-
stone, with carbonized drift plants,

Greenish gray sandstone, .

Greenish gray sandstone, with two bands of' concre-
tionary limestone,

Reddish black and reddish brown shale, w1th beds

containing calcareous septarie, .

Dark gray sandstone, with nodules of concretionary
limestone,

Reddish black argxllaceous shale, W1th nodules of fer-
ruginous limestone,

Greenish gray sandstone,

ees

650
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Greenish concretionary limestone,

Greenish gray sandstone,

Greenish concretionary limestone, with ca1bomzed
drift plants,

Greenish gray sandstone,

Greenish concretionary limestone, .

Greenish gray or drab coloured sandstone,

Red shale,

Red sandstone,

Red shale, with some bands of soft red Qandatone,

Red sandstone of a soft quality,... e

Red shale, with bands of red candstone, ...

Greenish gray sandstone, .

Greenish concretionary limestone, .

Greenish gray sandstone, 10 feet; greenish concre-
tionary limestone, 2 feet, .

Greenish gray sandstone, at the bottom of whlch
there is a layer of carbonized drift plants, occa-
sionally replaced by gray sulphuret of copper
invested with a thin pellicle of the green carbo-
nafe,

Red shale, .

Red sandstone,

Red shale, ...

Greenish gray sandstone, at the bottom of whlch
is a layer of drift plants converted into coal, and
occasionally replaced by gray sulphuret of cop-
per invested with the green carbonate, .

Red shale, ...

Red shale and red sandstone

Red shale,

Red sandstone,

Red shale, .-

Red and greenish gray sandstone, .

Greenish gray sandstone, with drift plants converted
into coal, and occasionally replaced by g7ay sul-
phuret of copper with green carbonate,

Red arenaceous shale,... .

Red sandstone of a soft quality,... -

Greenish gray sandstone,

Red hard arenaceous shale,

Reddish sandstone, ...

Red shale,

Greenish gray sandstone, with carbomzed remains of
plants, ...

U
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Greenish concretionary limestone, 2 feet; red shale,
1 foot, .., e .

Grecnish gray sandstone, with concretxonary lime-
stone and carbonized remains of plants at the

bottom,...
Greenish gray sandstone, w1th one foot of red shale
on top, ...
Red shale,

Red sandstone, with some of a drab colour at the
bottom, with carbonized remains of plants and
balls of argillaceous shale, ...

Red arenaceous shale,...

Red sandstone, .

Red arenaceous shale,...

Red sandstone of a coarse quality,

Greenish gray sandstone, colourcd red in parts,

Red arenaceous shale,... .
Greenish gray sundstone, with remains of plants con-
verted into coal, .

Red arenaceous Qhale, .

Red sandstone fit for first quality of flagging,

Greenish gray sandstone, with many remains of plants
converted into coal, and occasionally replaced
by gray sulphuret of copper with a pellicle of
green carbonale avound it, ...

Red arenaceous shale,...

Bed sandstone fit for flagging,

Red arenaceous shale,... .

Red sandstone fit for inferior flagging,

Red arenaceous shale,...

Red sandstone fit for flagging, ... -

Red arenaceous shale,...

Red sandstone fit for flagging,

Red arenaccous shale,. ..

Red sandstone fit for flagging,

Red arenaceous shale, with two bands of red sand-
stone,

Red sandstone fit for ﬂaggmg,

Red arenaceous shale, ...

(Here is said to occur gypsum of a red colour, in
small quantities, but the bank being rather ob-
scured by debris it was not visible. )

Red arenaceous shale,..
Red arenaceous shale,

vnth bands of red candstonc,
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Red arenaceous shale,... 79 0
Red arenaceous shale, with bﬂﬂdb of red sandstonc, 3 0
Red arenaceous shale,... . 43 O
Red arenaceous shale, with green veins cressing it, 19 0
Red sandstone, 0
Red arenaceous shale,... 2 0
Red sandstone, . 0
Red arenaceous shale,... . .. 39 0
Red sandstone, partly greemah gray, 2 0
Red arenaceous shale,... . 1 0
Red sandstone of a soft quality, 30
Red arenaceous shale,... e 12 0
Red sandstone, 1 0
Red arenaceous shale,.. 14 0
Red arenaceous shale of a hard quality, w1[h a band
of red sandstone above, ... 9 0
Red sandstone of a soft quality, 1 0
Measures concealed, probably red shale, ... 4 0
Red arenaccous shale, with a band of greenish gray
sandstone above, .. .. 14 0
Red arenaceous shale, . .. 10 0
Measures not well seen, but probably red arenaceous
shale, ... . 27 0
Red arenaceous shale, Wlth a band of red 5andstone
above, 70
Red hard arenaceous shale, . 1 0
Measures concealed, but probably arecnaceous shale, 15 0
Red arenaceous shale,... .. 83 0
Measures concealed, but probably red arenaceous
shale of the same quality as before. Ilere oc-
curs Seaman’s Brook, Mill Cove, 730
1658 0

(In the exact strike of the lower gypsum above
mentioned, in its course to Hebert River, there
is-a sink-hole about half way, in which gypsum
has been found by excavation; and where the
strike would come upon the Hebert, « mass of
the mineral, apparently in situ, is seen in the
bank, with red shale on both sides of it. At
such a distance to thenorth of this mass as gives
a vertical thickness of 300 feet of subjacent red
shale, there is exposed a deposit of limestone,
which, with some associated strata,appears to be
about 100 feet thick; aad this may, therefore,
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be considered as terminating the foregoing sec-
tion. The limestone contains organic remains,
among which there is, in some abundance, a bi-
valve shell, which I recognise as identical with
the producta Lyelli of Windsor, in Nova Scotia.)

RECAPITULATION.
Sandstone—
Greenish gray,occasionally hold-
ing carbonized remains of
plants, andin four instances
the plants (underlying the
sandstone) are replaced by
gray sulphuret and green
carbonate of copper, ... 206 ©
Reddish, ... . 13 0
Deepred, ... . 213 0

432 0
Concretionarylimestone associated with the
greenish gray sandstone. The con-
cretions are held in an argillo-arenace-
ousmatrix. Inone instance the whole
of the bed is calcareous, and there oe-
cur 9 beds altogether, e 20 O
Shale—
Red arenaceous,sometimes more
and sometimes less argilla-
ceous, .. 1186 o
Reddish black and gray, with
calcareous septaria and no-
dules, . 20 0
— 1206 ¢

-———— 1658 ©

——

TOTAL THICENESS.

1617

650
2134
2539
2082
3240

650
1658

SEO b 00 0
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SO VOO
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Irg. 9.

FRONT VIEW

Fig. 10.
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