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REPORT
or

SIR W. E. LOGAN, L.L.D., F.R.S., F.G.S.,

ADDHKgSBD TO

THE HONORABLE B. CARTER, M.P.P., ATTORNEY GENERAL,
ST. JOHNS, NEWFOUNDLAND.

Geological Survey Office,

Montreal, Ist itfay, 1866.

(Sir,

Mr. Murray has submitted to me the results of his geological EKpioimtiow oi
lexploration in Newfoundland during the last two seasons ; and it gives mo mJIiuSuSSmb*
Imuch satisfaction to observe the progress he has already made in dovolop-
Ibg the general structure of the eastern part of the island. Before he
icommenced his labors, Mr. Richardson, under my instructions, had
lalready visited the western coast, with the view of ascertaining facts to
|elucidate points connected with the Geology of Canada. It was then
ascertained that a trough of Lower Sin rian rocks must underlie the Lowor siiorUD
northern part of the Gulf of St. Lawrenc

, gradually narrowing toward the lUiiSlli,?'^"*'

:
Strait of Belleisle, one side of the trough rising on the coast of Labrador

;

-while the other forms the western shore of Newfoundland from Bonne Bay
f

to Cape Norman. On each side of the strait these rocks were found to
rest on Laurentian gneiss ; and the mass of this ancient system, which
presents itself in this part of Newfoundland, was ascertained to extend
from the neighborhood of Bonne Bay to within twelve or fifteen miles of
Hare Bay, but its breadth was not determined. Mr. Murray's investigations
have since proved that this mass of Laurentian rocks spreads in breadth Ltunntua
to the Atlantic coast of the great northern peninsula of the island ; that

""""

the base of the Lower Silurian strata, sweeping round the northern extremity
of the gneiss, comes upon the coast near Canada Bay, and again strikes into
the land at Coney Arm, in White Bay, where these Lower are ov«rlaid by

rooki.
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Murray arc sufficient to authorize the expectation that the formation will

prove |)roductivo of these metalliferous niinuralM in Newfoundland ; and
the Tilt Cove and Terra Nova mines, which nrc both in serpentine belong- rut Core «nd
ing to the middle division, are evidences tliiit a detailed investigation of the Snl.*''*"
distribution of the Quebec group is only second in importance, in an eco-

nomic point of view, to that of the Carboniferous series. The occurrence of
serpentine in the more southern part of Newfoundland has been pointed out 8erpwitiii«.

by Mr. Jukes in various isolated places : and it appears to be probaMo that

this rock will, in most, if not all of these, be found to belong to the < jiiebcc

group. The scattered facts already thus known, pre{)arc us to expect a groat
development of the metalliferous division of the group in the southeni, as

well as the northern portion of the island, convincing me that a thorough
knowledge of a great portion of the mineral wealth of the province will

be vastly promoted by a careful and connected exploration and study .of

the Lower Silurian series.

I have now the honor to transmit to you the accompanying Report of his

first exploration, addresscd'to mo by Mr. Murray while I was in England
last year. The study of it reipiircd a reference to a collection of speci-

mens which had been forwarded to the office of the Canadian Survey for

examination ; and the death of my brother, soon after my return, forced me
to postpone the consideration of it longer than I wished.

I have the honor to be,

Sir,

Your most obedient servant,

W. E. LOGAN.

•I append a brief

1 the two basias





KEPORT
OF

ALEXANDER MURRAY, Esq.,

ADDRESSED TO

SIR W. E. LOGAN, F.R.S., '
"^.S.

London, 11th April, 1865.

Sir,

In accordance with an arrangement made by yourself with the gov-

ernment of Newfoundland, by which I was selected to make a geological

investigation of that province, I left Montreal, accompanied by Mr. H. H.
Beckett as an assistant, on the 18th May last, and reached St. Johns, New-
foundland, on the 31st of the same month, when I immediately placed my-
self in communication with the Hon. H. W. Hoyles, Attorney General, to

receive final instructions.

It being your desire that the great northern peninsula of the island,

where nost of the searcoast is well exposed, should be examined as a com-

mencement of the investigation, the Provincial Government were pleased,

on my recommendation, to charter a schooner of twenty-seven tons

burden, called the A. M. W. of Harbor Grace, with a crew consisting of

a pilot commanding, and four seamen for the service. It was not, how-

ever, until the 22nd June that the vessel was refitted, and ready for ^ea

;

and during the interval, I employed my time in partially examining that

portion of the peninsula of Avalon lying between St. Johns and Topsail

Head in Conception Bay.

We finally left St. John's upon the 23rd June, and reached Twillingate,

a port of some importance near the entrance to the Bay of Exploits, on

the 27th of the same month, having been much detained on the voyage by

fog and stormy weather. On the 30th June we reached Little Bay,

where the examination was begun in earnest, at Terra Nova mine, and

where advantage was taken of the opportunity to explore the coast and

portions of the interior between that bay and Ming's Bight. After leav-
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Little Coney
Arm.

S»lt Water
Pond Brook.

Gneiaa.

1. Laurentian.

2. Potsdam group,
)

3. Quebec group
J

^"^^^^ SUurian.

4. Upper Silurian.

6. Devonian.

I. LAUHENTIAN SYSTEM
The rocks classed under tliJq h^^A

of the eastern coast of the lorth^l ''""^f
"^^"^^ '^ «% '"i'^^
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^^^^^^^^ occurred
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^^^'
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°' '"^ ''"'"

position, where Mr. BiehardJlerv"d ,™
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visit to the western .ide of the peniSa in 1862
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quart, and brown or bSc mfea T^ f
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streams, and

on the banks on each side, derived, probably, from the formation not far

off, made it evident that what is given above, is the general character of

the gneiss in this part. Many blocks of greenstone were associated Greenstone

with those of gneiss, and on Salt Water Pond Brook, dykes of a similar ^

description were seen intersecting the gneiss.

In Hooping Harbor the general mass of rock is gneiss ; but at the mouth Hooping iiar-

of the brook, which flows in at the head of the north-east cove of the

harbor, there are heavy bands of what cannot be distinguished from granite,

some parts of them reddish and others gray, according to the color of the

feldspar, which is sometimes in large tabular crystals, the quartz being

whitish and in fine grains, while the mica is usually black, and in small

scales. On the east side of the cove these bands of granite alternate very Granite and

regularly with thick beds of coarse black mica-slate, clearly showing the

stratified character of the mass, and giving a dip of S. 88° E.< 80°. Farther

south, but on the same side of the harbor, there is a great amount of milk-

white gneiss, deriving its color from opaque white orthoclase feldspar and

white translucent quartz, but having well defined marks of stratification, in

darker and lighter gray parallel streaks, deriving their color from the

presence of more or less black mica. At the head of the western cove, or

arm of the harbor, there is a great mass of a somewhat coarse flesh-red

granite, in which no stratification could be made out, but it was overlaid

by finely laminated beds of gneiss, and those upon the north shore of the cove

appeared to be nearly horizontal. The cliffs on each side of the western arm,

which rise almost perpendicularly to the height ofbetween 650 and 700 feet,

are all of gneiss, with bands of mica-slate, large tabular crystals of flesh-red

feldspar being often observed in the strata. The dip at the head of the west-

em arm is S. 80° E.< 25°, but there are numerous undulations and contor-

tions which render it diflScult to establish an average. In these cliffs, and

generally, in the harbor, the gneiss is cut by many fine grained greenstone orpenstone

dykes, some of which are of great thickness. One of them, on the east side of

the harbor, measured 130 feet across. These dykes appear generally to be

about parallel to one another, their course being N. 54" E. and S. 54° W.
Small veins of pegmatite, consisting of flesh-red orthoclase feldspar with

some grains of quartz, are abundant in some places. At the extremity of

the cape, on the east side of the entrance to Hooping Harbor, copper copper ore.

pyrites was observed disseminated in a small mass of quartz, constituting a

nest in the white gneiss of that part. No visible vein was connected with

the mass, and it is only worthy of remark as showing that the rock is not

destitute of this ore, which may possibly be found in larger quantity in some

other place in the neighborhood.

Between Hooping Harbor and Bay Fourchette the rocks seem to be all uayFourchettc.

very much of the same character as those above described ; but the strata

composing the cliffs between this bay, and the banks on either side of the
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The rocks which have thus been described are considered Laurentian,

not merely from the lithologlcal resemblance which they bear to the strata

of that system in various parts of Canada, but also from the relation they are

seen to have to the Lower Silurian strata, which unconformably cover them

in the northern part of the peninsula. They there present an exact

analogy with the conditions of the masses seen on the north side of the

Strait of Belleisle, the gneis? of which is distant from the nearest part of strait of Beiie-

that of Newfoundland, not more than forty miles, while it is uninterruptedly
*''*"

connected with the great continental spread of the system in Canada. In

Canada the Laurentian gneiss is in some parts interstratified with enormous

bands of crystalline limestone, and it is usually in these, or in the vicinity of

them, that are met with the Laurentian minerals of economic importance ; Lanrsntian eoo-

while the valleys that are underlaid by the limestones often give a con-
"""^ °

siderable amount of surface capable of settlement. These economic minerals

are the magnetic and specular ores of iron, the ores of lead and of copper,

apatite or phosphate of lime, mica, and graphite or plumbago. None of

these bands of crystalline limestone have yet been met with among the

gneiss of the northern peninsula ; but as it is c"'y the rim of the 3000
square miles of it there spread out, which has thus far been examined,

the calcareous bands may yet be found in the interior, should the exami-

nation at some future time be carried into greater detail. It will be

seen by the description already given, that the only traces observed of any
of the economic substances mentioned, were thin leaf-like veins of specu-

lar iron ore in Grandevache Bay, and a nest of copper pyrites at Hooping
Harbor.

II. POTSDAM GROUP.

Immediately east of the Laurentian gneiss, in the neighborhood of ciouds Moun-

Canada Bay, the Clouds Mountains rise to a greater height than any

part of the country for many miles around, and their bold and

fantastic outline forms a picturesque and conspicuous feature, readily

recognizable for a great distance. Three of the highest summits, on all

of which the compass was aflfected by great local attraction, were

found by triangulation to be 1173, 944, and 920 foet above the level of

the sea. The first of these, called the Capped Mountain, is on the north

side of Salt Water Pond Brook, and the other two on the south. The
rocks composing these hills consist, at the base, of a great thickness of dark

gray slates, not very well seen, but probably amounting to 1500 feet, siates and con-

These are followed by dark gray, and occasionally drab colored slates, with *
""""^

many interstratified conglomerate beds, not in general exceeding six inches

in thickness, holding small quartz pebbles in the same slaty base. This

mass, which may attain a thickness of about 600 feet, is surmounted by

about forty feet of a dark purplish-gray diorite, apparently of an amygda-

loidal character, containing nodules and numerous small masses of impure
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The locality in which Olenellus Vermontanns was observed was at the Potsdam fo««ii».

intrance to Long Arm ; and the presence of this trilobite in de{)08it 8,

ith a brachiopod so nearly allied to Lingula prima in 4, leaves little doubt

at the strata in the above section belong to the Potsdam group, of

hich the trilobite is peculiarly characteristic, both on the west 8i<le of

;he gneiss in Newfoundland, and on the north side of the Strait of Bclle-

ile. Although the strata of the Clouds Mountain range were nowhere

leen in immediate contact with this recognized part of the Potsdam group,

et as they apparently plunge beneath it, without any observed reason to

uppose a want of comformity, they will both for the present bo classed

igether.

The strata of the above section, in their strike south-eastward, come
lagainst those of the two hills south of Salt Water Pond Brook, belonging

he north-eastward*- b")- B*°
^^^ Clouds Mountain range, while the strata of the Capped Mountain

'M its mouth the b d W^^ against the Laurentian gneiss. By this it is evident that there is

here, on the south-east side of the valley of Salt Water Pond Brook, a

great fault, throwing the measures up on the eastward side. The course Fault.

.

of this fault is N. 53° E., and S. 53° W. The horizontal displacement

produced by it appears to be between two and three miles, but the data

are not sufficient to enable me +o state with exactness the vertical amount.

This upthrow carries a portion of the strata of division B to the point

between Long Arm and Weymouth Cove ; and the rocks already alluded

to as forming the coast from this point to Hell Mouth, and from the Gouffre Beavor oovo

to Canada Harbor, belong to them. At Beaver Cove, which is inter-
*"°'*'''°"™

mediate between Weymouth Cove and Hell Mouth, the strata consist of

sandstones or quartzites, surmounted by dark gray somewhat calcareous

slates, with a dip S. 20° E. < 22°—33°, probably corresponding with the

upper part of B,3. The long point on the east side of Gouffre Cove is oouflve cove
, » ,. '

, , , , , . ,
limestones.

composed oi limestones, pale gray at the bottom, and white at the top,

exposed for about 100 paces across the measures, in a cliff of from 100 to

120 feet high. lu this, the strata dip at various high angles, presenting

many cerrugations, which render it diflScult to determine the exact thick-

ness, but it probably exceeds 200 feet. These limestones are supposed

to be equivalent to those of B,5, with an additional thickness, and they

are underlaid by a mass of disturbed and corrugated slates, which would

occupy the horizon of B,4. Similar rocks ippear to form the promontory

on the west side of Canada Harbor. The limestones seen to be about

the same thickness; and the upper part of them, being pure white and fine-

grained, and capable of receiving a high polish, would afford a considerable white marWe.

amount of good material for ornamental marble.

At the head of Canada Harbor, these white limestones are brought

abruptly against slates, with qnprtzites and diorites, belonging to a higher Canada Harbor,

formation, by a great downth. w fault, running S. 31° W. The posi-

with a dip N, 26° W.
val of concealment, of
y exposures of higher

? Arm. From these

« gathered, the ba«e
oomt on the north side
^ig-'^ate as Divisions.

Feet.
'ceous slate,

*' fracture,

' '1 beds of
indstone or

300
of from fire

d limestone

'triiobites;

W'efttliered

•'e remains

fiict, inter-

to seven

Gathering

"^ to tea

tne of the

63> which
ed at the

400

53
silicious,

I contain

S to .VIr.

onrad). 300
ofeet..

J 00

1153



IE t i

Fiuit.

Kid Arm.

*^«r'eW«n(l,

Dirision C.

Scollthus.

*'on of the fhult is marked hrr *., ^
'""estone, from one of^^ 'X^^^.

occurrence of several oavem« • .. *
water. This fnnif •

"'"'<' '^auos a boautifni .*
^^ '° *^f'1

Bmall cove on l'""''?^
'^' ^"*'''^"c« to S da r*"

"' ^'««'' ««1^^^

Atlantic, its eff:/"'"' f *''« ?«'''* «eparaS Bid'^^l'*"''^^
'"*°

«

Y"cn IS immediately weqt nf *u .
'^ exposures on Fn,rl„ r i , I

Atlantic, consist on fl, .
*'"' P"'"* separating R;T . " •^''''°'^'

feet
;
of this aHut 4007J ?/

"^*' ^*^« «" estimated th; t ^ '"°'-

•'^^s m the case of th^ v
"'""es, which 13 prohnhlw *i,

• ^^ to

« sudden stodIT ""^ °f
^"S'' Wmd the 5 I.

* ^ """" '"«'»•

raleareous
strata i, 1 ,

""" '"™ Wt of cLIa I " P™iMala

r^ureaalrett;,;;^'''. »Woh are eoiHerr." a'?^'
» '»"- »'

-^ °-^er the, aLTS,:::! r^ "- "-^-'^^ ^«o: C "'taatfd!
1- Bluish-graj.,

wbite-weath^rln
two and three feet =1.

^ compact limestone !n r Feet
"opping e/r ;"'°'"!"* «-« lines of ZTnlr

"" ^'^''^ "^

forms which ann '^•^a'hered surface, !h
"""' '^'^'^-

A
E.<

Arn

regt

latte

N
bodj

cher

the ^

base

turn!

of tl

three

then(

fault

Fc

both

theb

seen

occui

chara



t...l.

ce of several caverns in th,
«aut.f«l stream of clear
Canada Bay, strikes into

the strike parallel witl, it,

;7/,f'{'^i«t«rbedco„di
« of the higher rock bv a

J-^rks the position of fhe

'J' parallel with it towards
P«s»res on Eagle Island

;

>ng Bide Ar. fro, the
>' Ji,4, and on the east, of.
'dip on the island is about]
^.together with the lime-
Jffiated thickness of 1300
tes, and about 900 feet to

bfJj their total volume
'••K of which thejr are
's. some ofthe beds are
available as ornamental

Jh tinge, and it is fre.

;
Pajo rose-red, which

he higher works of art
'tnke appears to make
P°'nt of the peninsula
>nada Bay, a series of
« an addition to the
^^«°«C. Inascend-

17

Feet.

1

11

21

a few beds of
" on the out-
forms resem-
'"e scattered

^y Qiimerous
^a' fracture,

' remains of

^ds, show-

«

' white
; it

'"'Aus; the
"• reddish

6. Gray limestone filled with silicified sub-globular forms, supposed
to be organic remains

7. Bluish gray compact limestone, in beds of from one to two feet
thiclj, with scattered forms on weathered surfaces, supposed to
be the remains of fucoids

8. Brownish impure limestone, not well exposed '.,.,'.'.

9. Bluish hard limestone with a concholdal fracture, in beds varying
from one to four inches in thicltness

jg
10. Pale bluish limestone in alternating thiclc and thin beds, varyini^

from one foot to an inch. This forms the crest of a bold cliff
facing the sea _

11. Blue white-weathering limestones in two massive beds q
12. Bluish-gray brown-weathering slates, interstratified with beds of

bluish limestones, varying in thickness from ton to fifteen inches,
the weathered surfaces of which are sometimes covered witli
obscure orgaulc forms, supposed to be fucoids 66

13. Bluish-gray white-weathering limestone in one massive bed. . . .

.

'.

'. lo
14. Dark brown slates, and bluish and whitish limestones, in alternating

beds
,
the uppermost bed of limestone weathers to a straw-yellow

and is probably dolomitic _'

jq
16. Blue and dark gray massive limestones interstratified with brown

slates in equal quantities, the whole mass forming an undulating
surface in the interior of the country. The limestone, at the sum-
mit, holds numerous nodules of black chert, weathering yellowish,
which are arranged in layers parallel with the stratification.. . .

.'

660

900

Chert.

At the base of the cliff, where the section commences, the dip is S. 44
E.< 26^ and at the top of the outer crest it is S. 44° E.< 34" ; but in Bide
Arm, some distance from the point of the peninsula, the inclination is ir-
regular and sometimes approaches verticality, and the thickness of the
latter part of the section may be understated.

Nearly the whole of the peninsula between Bide Arm and the main BidoAm.
body of Canada Bay, is composed of the rocks of this division. The

"'""'"""••

cherty limestone at the top is seen towards the extremity of the arm on
the west side, where the dip is S. 73« E. < 85«

; while the rocks at the
base of the division strike along the west side of the peninsula, gradually
turning more north, and leaving room for a part of the white limestones
of the previous division at two points on the coast included in the first
three miles. The strike is nearly due north beyond this, for five miles,
thence turning gradually more eastward tojyards the Salt Water Pond
fault.

Following the formation northward from the section of Salt Water Pond
both sides of Long Arm seem to be composed of the Division B. In Long Arm
the beds of the brook flowing in near the upper end, on the west side, are
seen the fucoidal limestones of B,4, and at the mouth of the brook there
occur the limestones, whose surfaces are covered v-'. the reddish nodules
characterizing the baae of B,5. The formation .. . not traced into .. !-i.'*?
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4. Bine and gr«y compact limestone in bed, varying from eight
'"^'

ncho. to two feet in thiclcnc,., with forma on weathered .ufaces, supposed to bo fucoids
5. Measures concealed '

^"

6. P.ile gray black.weathering limeVt;;; i"„"b;d; of from'onoVo'.w; ^"

a/pecrto'th:IT.'"'"'
'" '"" '"™""'"'' ^'^'-^ ^ '^"-'-"^

8. Cream-white compact limestone, with a conchoidal" fractur'eVin »
"^

8'n^le bed, probably fit for the purposes of marble .... '

„
9. Pale blue drab-weathering limestone in beds of three or"fou"r

10 Whi?«" «'
'"''"'"""^ ^' '•''" ^''''" "^ Kr«yl.h.drab slate. . . . ,510. White very flno gramed compact limestone, with a conchoidal

fracture, ,n a smglo bed, with vertical cleavage Joints runnin<r
at right angles to the strike

» J '"" running

11. White compact limestone, with h conchoidal fmcVnr'e; h/b.uis" of
"

from two to three feet, separated by thin layers of caicarcoui

12. Brown slates with .nterstratified white and yellowish fine grainedcompact limestones, in beds of from twelve to eighteen inches
hick, with a two-foet band of darker, softer and more finelylaminated slate at the top

^
13. GrayiBh-drnb micaceo-calcareous

8la't;;,"i"nVe'r;traVifi'ed wiVh" pai;
"

^:t\hrk a?dVpwa;r."^^!:"r. 'r^::::::!:
"''' '' "°

14. Blue compact limcdtono in a single bed
^°

''
^Zr/fZT'''"^

"°™p'''' 'i'»c8ton;,'in'bVdV;f f;;m'ono't;
"

three feet thick, parted by thin layers of gray slate
. ,oo16. Pale gray black-weathering fine-grained limestone, in beds of

^zz:::;7^'
'- '''-'-'" •'-^-^ "^ ^^'^ p-tmgs of

•

18. White compact hard limestone, in beds oV from" th;ee' t^'fi'vo' ftJt!
""

spotted yellow from decomposing iron pyrites 90

1776

This section is pbtaiued from the cliffs on the north side of Little ConoyArm, where the dip is E. < 55°-70°, and where it extends across the

ine, the strata turn up again, with an opposite dip, forming a svnol nal" « i. .e east side of which gives a repetition of most of the
"
iLeortuf

^'^^^^^^^

north'
7' ""f^l'^'f^^

*^« point at the entrance of the arm on henorth side A short distance along the coast from the corr Ind n^pomt on the opposite side, the strata are seen to turn over a^n folwan antic inal, and with an east dip, the limestones plunge ude'; suZf
tteS^iS:it:La''\^'^^^^
arev:^^^^':^r::r^'i^^^. ^^- 1^«^

Antlollnal,

the calcareous rocks of Canada Baj, and therefore
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rhich would bo beneath the previously mc.„r,onod rock, a coarse r.uartzoM
,ran.to,d m.ca-slato is met with, and a simUar rock prevails ulon-' both
lu OS of the WoHtorn Arm up to its extremity, a distance of nearly three W.«or„ a,.
niles across the moadures. Here strong hard bands , C micaceous irneiss

*"*"*

lome m, bearing some resemblance to that of the Laurentian series.
"
The

oica-slaio which overlies them, strongly resembles that of Coney Ann Head
fit be supposed that the gneiss of the Western Arm is Laurentian, li
jould be fa.r u> infer that the mica-slate of Coney Arm Head must bo
.Ider tima the .'.nery series, and be brought into place by an upthrow,

jinsten^ of n downthrow fault. 'Iho limestone of Hauling Point, .lotwitlw
'Btanaing its very different crystalline con.lition from that of Great and

I '^tle Coney Arm, might then be supposed to represent it ; and the carse .s..ppo.., .,..
,_qua tzoso granitoi.l mica-slate on the opposite sides of White Bay to be wHK;'m th.e form of a trough, with the Potsdam group above it. It will bo
necessary however, that a great deal more should be ascertained of the
rocks to the eastward of White Bay, before such a question can be satis-
factorily determined.

II. (it'EllEC (iKOUP.

Returning to Canada Bay,wc find in the north-east corner of Bide Arm a
series of gra> and black limestones, many of them weathering yellow, and
probably magnesian. Between these and the chcrty limestone at the top
ofthe previous formation, there intervenes the breadth of the arm ; and as hasbeen already mentioned, a corresponding depression, under which the rocks

eastTr o/r
^'''" ^^"^'•"'-^^ '"^-^r of Bide Arm to the North-

Zl , ; .?/
^'^ "" '"'* ''^' '^ ^'^'^''J^ '^'"''^ >vith boulders; agood deal of the west also is concealed ; but near the mouth of the brook

tl 7fT r'''""''^'
'^'''' "••« ' ^''' '^Vos^'^' of limestone, and it'

ere hat the ase of the previous formation would strike the contim. -

Arm, but especially on the west, there are exposures of limestone, and near n"' f
""•

he outlet of the brook, which falls into this arm at its northerr^xtremr
"""

111 ""T' , f
"^ *^' '''^ "'' "^'^ ^'*'^- '^^' l^^ver one is deep blue!

a 1 weather, igt yellow, being probably magnesian. It contains a number of gray blackish-weathering rudely sub-spherical concretions. Some concretion,of hemare of enormous si.e. One of them measures nine feetin diameterand several were observed measuring three feet. The upper bed is of apale gray on fracture, but weathers yellowish-brown, being probably ma..-
nesian. The dip of these beds is N. 50° E < lOo ;'and abo'ut half"! milelarther up the stream, higher strata occur, consisting of about thirty feet ofgray and white limestones, in beds of from three inches to three feet, someof them weathenng yellow. The exposed surfaces of many are coveredwith obscure remains of fucoids, and other fossils ; and among the latter Mr
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6. Greenish calcareous shales interstratified.at considerable intervals,
with thin bands of gray yellow-weathering limestone, exhibit-
ing occasional faint traces of fiicoids and other foasils, among
which a Holopea was met with in Springs Arm. In several parts
of the breadth from which this thickness is calculated, there are
intervals of concealment 5qq

7. Brownish conglomerate, holding pebbles of white quartz, and Conglomerate,
fragments of black slate and bottle-green diorite. The whole is

studded with cubic crystals of iron pyrites, which cause the ex-
terior to present a rusty brown color 20

8. Black slates with a cleavage independent of the bedding, and Black slates,
probably fit for roofing-slates in some parts of the thickness.... 1100

9. Yellowish-white dolomite weathering brownish-yellow, in beds Dolomite,
varying f;'ora two to three feet in thickness, separated by beds
of gray yellow-weathering hard slates, of from three to five
inches thick. The dolomite is very fully studded with cubes of
iron pyrites

200

3700

Above this there occurs a series of interstratifiod diorites, quartzites, and oiorites
slatcs,with some bands of conglomerate having calcareous and other pebbles.
The whole mass is very much corrugated ; it is therefore difficult to
estimate its thickness, but it probably does not exceed 400 or 500 feet.
On the north side of Hare Bay, in How Harbor, a similar series of altered
rocks is seen, overlaid by a mountain mass of serpentine. The hill in serpentine
which the serpentine occurs has a vertical height of 500 feet above the sea,
with a horizontal distance of half a mile from the outcrop of the base to the'
axis of the hill, and a dip towards the axis of twenty degrees : allowincr for
possible undulations, this would give 500 feet more, so that the vofume
of the serpentine may be 1000 feet.

The thickness from the base of the group to the summit of the black Total twckno.
slates (8) would thus be about 4000 feet, and the dolomites, diorites and
serpentine, 1600 or 1700 feet, making a total volume of 5000 feet. In the
general Report of the Geology of Canada, published in 1863, the Quebec
group series, on the west side of the northern peninsula, to the summit of
a mass of black slates holding compound graptolites, to which the black
slates of Belvic Bay are supposed to be equivalent, is given as about 4000
feet thick, while the diorites and serpentines are estimated at 1000 feet.

It will be seen from the accompanying plan and section how the measures ria„ and .eo-
are distributed on the coast and islands of Belvie Bay, and the general

*"'°'

attitude they present in the exposures. Although the usual attitude of
the beds shews but little disturbance, o/or the greater part of the area in
the vicinity of Belvie Bay, there is nevertheless evidence of two disloca- 1
tions of considerable magnitude. One of these was observed at the point

""^ "" '"'

between Shoal Arm and the main body of the bay, where the black lime- shoai Arm.
stones, smkmg beneath the surface on the west side of the promontory, are
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between 400 and 500 feet ; and it is here that the serpentine mountain serpentine,

overlooking How Harbor, seems to show, as has already been stated, a

'liuckness of about 1000 feet.

From the head of the Northern Arm the diorites run along the coast for

seven or eight miles, apparently crossing the mouth of How Harbor in their

course. It is probable that they then re-enter upon the land, and turn up

to thet north-east. In the north-western part of Hare Bay, the diorites

thus appear to form the extremity of a trough, of which the serpentines Trouch.

constitute the centre. To the south of the south-eastern part of Pistolet

Bay, Mr. Richardso-^ observed mountains of serpentine, which probably ristoiet Bay.

form the northern extremity of this synclinal range. In How Harbor, the

black slates, interstratified near the summit with conglomerates holding

numerous pebbles of limestone, greenstone and flat fragments of harder

slates, rise from beneath the diorites in an irregular dome, and around

the harbor the serpentine is arranged in several bold projecting mountain

escarpments, while one mass, on the west side of the harbor, near the en-

trance, forms an isolated hill.

Within the harbor, the black slates were often marked by the presence

of iron pyrites, and in some of the beds near the interstratified conglome- iron pyrites,

rates, the quantity sometimes seemed almost sufficient to be made econo-

mically available. The diorites also often appeared to abound with the

same mineral ; and on the west side of the entrance to the harbor, there

were some indications that copper pyrites occasionally accompanied it. copper pyrites.

On an excursion to the north-westward, extending between four and five

miles from the cove at the base of the limestones, over a flat country, interior flat

counti'v

studded with clumps of small spruce and balsam-fir, ofwhich the trees seldom

exceeded twenty feet in height, with moss and marsh and innumerable

small ponds occupying the intervals, the strata met with were limestones,

spread out in nearly horizontal layers. Bare surfaces of rock occasionally

extended over areas of a square mile ; these generally exhibited fragment-

ary fossils, of which, from the hardness of the rock, it was difficult to obtain

specimens. They consisted, however, for the most part of convoluted

shells, and orthoceratites, and much resembled the species already men-

tioned. The general surface seemed to be scarcely more than tvtenty or

thirty feet above the sea, and only one exception to the dead level was

met with, in a hill of limestone which rose to about 100 feet. As

seen from the highest hill over How Harbor, a country of the same charac-

ter appeared to extend northward to Pistolet Bay, rising over the water of

which, four icebergs could be counted ; whilst a little to the left, the moun-

tains of Labrador presented a faint blue undulating line over the horizon. Labrador.

A similar dead level extended to the westward as far as the eye could

reach ; but over this level, to the south-west, there arose in the distance, a

rani^e of mountains^ the nearest point of which appeared to be from twenty
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^arUed paper, and over this 'oeS iVll ftZ t^ZVlpui^hsh .aro color The dip of the slate in this neilth: 1
li. • fl '

S'''"^ '^'^^'''•*^ ^* ^PP^^r^d to undulate and the

entrance to (xoose Cove, as well as the >yhole of the peninsula south of theCove, formmg Goose Cape; here they appear to have a To th 2as -er amed at the summit of the highest point of the penUr wht'hIS 380 feet above the sea, and stands directly south nf T. • .^
.;.»».«.. North of the peninsula the rocks of GoorSve ^ eeta^d "^vjaspery slates, and they are interstratified with man/ 1In bandfTf

actei of fine conglomerates, from the presence of small pebbles of whitetranslucent quartz. Epidote is associated with these slate soltimsrunnmgm small patches with the slates, and sometimes re t ngThrZthem m small veins. White quarcz cuts the slates and quartSn thinirregular ve„.s, and occasionally occurs in nests or bunches n the ro kscopper pontes, ssocuted With copper pyrites. One of these bunches or padies, of a en-

SmSrT"'
'''"* '^"^ '"* "^ ''''''' ^^^^ ^ breadth of a ^tn the middle The copper ore was irregularly disseminated in small masses

hil^TL^r^rthick. Ihe rocks, here and elsewhere in the neighborhood, appear to be
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very much contorted, rendering it next to impossible to determine their
f,°J,'°"«''

volume. The following sketch of some of the smaller convolutions was

taken in the north-east corner of Goose Cove. It represents a mass of

rock, which occurs in a cliff about fifty yards long by about twenty feet

high.

CONTOnTKD BTBATA.

*> J

'^—

QOOBB COVE, HARE BAY.

A footpath leads from the north-east corner of Goose Cove to Creval- crevaiiiBre

liSre Harbor, running northward, the distance being about two miles. The

summit of a hill 553 feet above the sea, to the east of the path, about half

a mile from the cove, is composed of black hornblende slate ; the breadth Hornblende

is about a hundred yards, and the dip is here S. 65° W.<28°. The thick-

ness of the mass would thus be about 130 feet. The summit of another

hill, called the Sugar Loaf, distant about a quarter of a mile southward in

the strike, appeared to bo composed of the same rock ; but what geological

place it has, in relation to the Goose Cove rocks, is uncertain ; it is probably

beneath them. On the footpath, the rocks, seen every now and then for

the whole distance, were green slates much resembling those of Goose Cove >

but, arriving at Crevalliere Harbor, a cliff of about twenty feet in height

displayed a bed of quartzite at the bottom, surmounted by a band of black

arenaceous very impure limestone, followed by a mass of green soft slates, Limestone.

which appeared to be chloritic ; cracks and fissures in the rock were fre-

quently filled with calcspar. The dip was S. 78° E.<10°. The facts

ascertained in the neighborhood of this part of Hare Bay, appear too

scanty to determine the exact geological relation of the masses in the

Quebec group ; but the hard green slates, of which they chiefly consist,

resemble iii aspect the green diorite slates of the Eastern Townships of Diorite siat*?,

Canada ; and the hornblende of Sugar Loaf hill would appear to favor the

supposition that they are of a dioritic character here, and belong to the

middle division of the group. They would thus belong to that part of the

group which holds the serpentines, and is so often found rich in copper ores

and other metalliferous minerals. No great mass of serpentine, however,

was seen in the neighborhood, although it is probable that such may occur

more in the interior.

On the south side of Hare Bay, about a mile to the east of the diorites

of Springs Arm, where the section across Belvie Bay terminates, the dip of

the measures is S. 25° E.<60°j and a line across the measures running

.>» -r
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in addition to green, present the folds illustrated in the accompanying
transverse vertical section.

Similar rocks are displayed along the coast to St. Julion, but here there St. jaiien.

appears to bo a change. The island of St. Jnlien, and the several promon-
tories which divide the bay into the Great and Little Harbors, and Great
Goose Cove, consist of coarse grayish or greenish sandstones and conglo-
merates, intorstratified with green, purple and black argillo-arenaccous
slates. The sandstones are composed of rounded grains of transparent, siiiory sand-

translucent and opaque white quartz, with others of white feldspar, held
"'"""''

•

together by a sparing quantity of a gray or greenish argillaceous matter,
with a very small amount of carbonate of lime. The same minerals com-
pose the conglomerates, in which the pebbles, consisting of quartz, are in
general about the size of peas, but in some bands, as in one which runs
through the length of St. Julien Island, attain a diameter of between two
and three inches. The strata in general dip nearly south-east at high
angles, and stand in many instances in a vertical attitude. At the head
of the eastern harbor, on the east side, a series of black and gray arena-
ceous slates, running parallel with the shore, have a general south-east dip,
but display many twists and corrugations. Where the slates are crossed
by streamlets of water, they present a rusty brown color, from the decom-
position of iron pyrites, which is disseminated in the rocks, and they are
cut by large white quartz veins, without the exliibition, however, of any
metalliferous ores. Sandstones and fine conglomerates occur on the west
side of the bay

; and on this side, at a spot bearing N.80°W. from the north
point of St. Julien Island, the strata, consisting of conglomerate beds vary-
ing from eight to eighteen inches in thickness, parted by thin layers of
green arenaceous slate, are cut by numerous quartz veins which run in

various directions. One of these, traceable from the shore for between
thirty and forty yards, is seen in the cliff, and holds yellow sulphuret of
copper, while the rock is much stained with the blue and green carbonates Copper ore.

resulting from the decomposition of the sulphuret. The ore is a nearly
pure sulphuret, and it appears to be pretty continuously distributed in the
vein, which in the cliff is rarely over three inches wide, though it seems to
mcrease a little proceeding inland, before it becomes covered up.
On the promontory dividing the two harbors, a series of black slates is

intorstratified with bands of sandstone of between two and three feet thick,
standing in a nearly or altogether vertical attitude, and from unequal wear
of the sandstones, their jagged edges start up in prominent separate masses
m the plane of the bed, many feet above the general level, and several of
these, in succession, in some places, appear like colonnades. These
sandstone pillars strongly resemble those at Tourette near Cape Chatte, sandstone
on the St. Lawrence

; and the rocks of the two localities have so much in
''""'"'

common, that it is probable they belong to the same horizon. The St.
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is observable in Canada Harbor, on the south side of tho bay. From
Canada Harbor, the bearing of tho fault would carry it to a cove on the

coast, between three and four miles to the southward, and here the fault r»uiu.

brings the dioritcs of Cana<bi Head, Iiolouging to tho middle division of

the Qiieboe group, against the Laurcntian gneiss, without tho intorvontinn

of the lower division of tho (.>uobuc grouj), or any part of tho Potsdam.

From this it would appear that this dislocation must 1)0 hero a downthrow

to the eastward of about MOOO foot. It diminishes, however, towards

Canada Bay, where the displacement appears to bo about 4r)00 foot.

From tho couvorgonco of this groat dislocation, and that of Suit Wator

Pond, it is probable they would meet before reaching Hare Bay. Tlio

Salt Wator Pond fault is a downthrow to the westward. Its inthu»nco,

therefore, would dimuiish that of the (!!anada Harbor fatilt. Wo accord-

ingly find that the dislocation near Springs Arm on JIaro Bny, which is

probably a continuation of tho other two united, is only from laOO to 'JOOO

feet. Whore the Springs Arm fault strikes into the land, on tho north side

of Hare Bay, has not yet boon ascertained, but it will probably bo some-

where near Ireland Cove. Thu study of these great breaks in the rocks

of the country is a subject of great interest, since independent of the evi-

dence they give of the great dynamic forces which have fractured the earth's

crust, and tho influence they have on the geographical distribution of tho

geological formations, they may be found to possess an economic value

;

for they must originally have been connected with extensive fissures, and

where they traverse rocks charged with metalliferous minerals, thoy" may
have given opportunity for the secretion of corresponding ores, and bo found

to hold valuable metalliferous lodes.

That part of the Quebec group which, in Canada, is rich in tho more Moiftiiifprou*

valuable metals, is the middle division, composed of dolomites, dioritos and wroup.

serpentines, such as those shown to extend, with a considerable breadth,

for a distance of seventy miles on the east side of tho northern peninsula
;

and in this connection it may be remarked, that without having had an

opportunity to thoroughly trace tho structure in the localities whore they

occur farther east, similar rocks were observed in several places on tho

coast, between White Bay and St. Johns. One of these is Little Bay or i,ittio Bay,

Bale Verte, where serpentine rocks are pretty largely developed towards

the head of the bay, in the neighborhood of the Terra Nova mine. Another

is Ming's Bight, four or five miles to the eastward, where rocks of the same Ming'a Bight,

kind rise in a high hill-range, keeping tho east coast of the bay, and

striking inland in a south-western direction. Associated with tho serpen-

tines in this neighborhood, there are bands of anorthosito rock, diorito,

dolomite, and a calcareo-magnosian rock stained green with oxyd of chro- ciiromium.

mium ; and at Terra Nova mine the series was found to rest upon blackish

or brownish finely laminated talcoid slate. These rocks are in sumo [tarta
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Iroi. pyritt-fl was found to accr>uipany the copper pyrites in most of the in... pyritw.

localities in which tho latter ocr irrod, hut it was often mot with disse-

minated ill the rocks hy itself, particularly in the black slates of the lower

division of the Quebec group, where occasionally, as at I low Harbor, it

seemed almost sufficient in (piantity to bo made available for j.ractical pur-

poses. The largest deposit of it, however, that came under my observa-

tion, was in association with the serpentine of the middle division at the

Terra Nova mine, which has been opened with the intention of working it Tonn Not«
for exportation to England. Tho Terra Nova mine is sit\iated at the junc-

"''"'

tion of two streams, whoso united waters, flowing north-easterly for about a
milo and a quarter, fall into tho upper extremity of Little Bay. Tho
deposit upon which the mino has been opened appears to be a stratified

mass of iron and copper pyrites, with intercalations of hard cl,y slates,

and it is interposed between a considerable volume of scrpcntlae on tho

one side and chloritic slate on the other. Tho metalliferous band has a
considerable breadth, probably thirty feet, or even more, and within that

width there aro strata of solid or nearly solid iron pyrites of from four to

five feet thick. The general dip is about S. 80'E.<80°. The upper part of
it is chiefly iron pyrites, some of which is strongly magnetic ; but in tho
lower part, the yellow sulphuret of copper is pretty generally disseminated,

in combination with that of iron, and in some spots in considorablo
proportion.

When first discovered, the exposure presented a mass of ore projcctin"
along tho bottom of the main stream, from the point of land separatin-' the
north-west and south-west brooks ; but tho channels of both those brooks
having been changed, near their junction, for tho convenience of minin-^ tho
waters of tho north-west brook alone now flow over it. To prove tho mine
five shafts have beer sunk, numbered from 1 to 5, in the order in which
they were excavated. Two of these are upon the metalliferous band,
while tho other throe, so far aa they go, have been excavated in tho rock
of the country. The strike of tho mineral mass naturally exposed, is about
N.20°E. and S.20°W. true,(tho raagnetical variation being about N.35°W.)
A short distance from the natural junction of tho two brooks, in what
appeared to be the run of the metalliferous band. No. 1 shaft was sunk in No. i shaft.

hard clay-slate, without striking the band. No. 2 shaft was then sunk on No.2 8i.aJt.

the left bank of the main stream, in what appeared to be the run of tho
band northward. It was carried to a depth of twelve fathoms, throu'di

serpentine, without reaching the metalliferous band. From the bottom
of this shaft, a drift was carried in a south-eastward direction a distance
of between seventy and a hundred feet through serpentine all the way,
passing beneath the main stream. Another shaft. No. 3, was then sunk to No. 3 sUft.

a depth of eight fathoms, about four chains from No. 2, in the bearinw
N.80"E. This is also through serpentine, which was found to be cut by
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numerous veins of calcspar, with frequent specks ofcopper pyrites and small-0.S on CO No.4shaftisUoarem'r^:ruban1
close

Y
the natural junction of the two brooks. At the time of my v'sitt ha.l been excavated to a depth of twenty fathoms ; from this aZlWvhad been dnven along the band, northwardffor about ioo f" t tl^s^^^k^^at a depth of ten fathoms, and another, from the bottom of the shaft in tt'

rtLw::tt:^ trt'^'^T
"^"^ ''-- ^^^^^^i^zt

No.5saaa. be a tw in t .tJ^
^5"'''"""^"^" «f «ach of them there appears toDC a tAvist m the stratification. No. 5 shaft, called also Bell's shift i,situa^d about a cliain from No. 2, in the bearing S. 55° W In t thenaetaliterous band was struck at the depth of te^n fathom! It i s^dthat rom the neighborhood of No. 4 shaft, the band separates into twobranches going ..uthward and it is supposed that the rL n w ; No

1 shaft missed the band, is that the shaft is sunk in the rock Zwln
these two branches. The whole circumstances of fh. !o T-MW.O, to think that we have here a short sh^ tl^ ol otl^inlrstr
tjfication, and that the band will run more r;gularly soutWd Imhe eastward of the two branches, into which it appears to be div deZthe junction of the streams, and more regularlylrth.lj^^^^^^^^

ItedU it'"°"^
'''''' '' ''' ^^^^^"^- -^ *^^ «^^- rocks ass'

The investigations made by Dr. T. Sterrv TT.mf +i,^ u • x

mineralogist of the Geological lurvey of CaS, hi: h^^ t rcestfchromium and nickel appear to be almost universally difFusedl the l/pontiuos of the Quebec group in Canada, and in the United! e ndanalyses made by him of several specimens from Pistolet Bay t MeBay, nKlicato that the serpentinesof Ne^vfoundland will not beL ex ep^onIt IS, herefore reasonable to expect the occurrence of thrmeta inavailable quantities in the island. The ore in which the chromL o m!merceusuaiy occurs is its combination with iron, and chromic iron h!been obtamed n. Canada, in several places, in economic quantitrAUhoul
this ore was met with in Little Bay, the quantity w^ coiied merecrystals in the rock, but it strengthens the expectation of findin

"
t n moreabundance m other parts.

° ^^

_

Serpentine is a rock capable of receiving a high polish, and it is exten-sive y used in commerce for architectural purposes' of a decora! character
;
and for such purposes any amount of it might be obtained in HowHarbor, Little Bay, Mings Bight, or wherever elsl it has b ei reporlT

Chromium and
nickel.

«er|)ontine.

V. Silurian,

HI. UI'PEK SaUKIAN SERIES.

Proceeding southward along the coast of White Bay, from Coney ArmHead which, as has already been stated, is composed of coarse quartzes!
mica-slate, possibly of Laurentian age, there accumulates on thrmr
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slates a series of rocks traceable to Jackson's Arm. Jackson's Arm runs jackgon-s A.m.

into the land, nearly at right angles to the strike ; and here these upper
rocks have a transverse breadth of about two miles. The following

section of them, in ascending order, from the mica-slates, on which they

are seen to rest, is taken from the north side of the arm, on which the

measures appear to be broken by three considerable faults, causing what
are supposed to be modified repetitions of some of the masses :

Feet
1. Coarse coaglomerates, with a light gray arenaceo-micaceous slaty matrix, Section.

which 13 slightly calcareous. The masses enclosed consist of pebbles and
boulders of gneiss, large rounded fragments of whitish or light gray
mica-slate, some of a darlser gray greenstone, reddish-gray quartzites, and
occasional smaller masses of limestone ; among these there is a good deal of
finer material of the same character, slightly calcareous, and mica-schist

runs in irregular flakes and patches in the general direction of the stratifi-

cation, but its cleavage often partially conforms to the rounded surface of
the boulders and pebbles. The beds are very massive, and they appear to be
divided by gray micaceous schist 400

2. Sea-green slates, occasionally interstratified with dark gray, or blackish fine

silky surfaced slates, some of which are harder than others , . . . . 300
3. Gray, coarse, rough arenaceo-micaceous schist, frequently passing into a fine

conglomerate, with pebbles similar in mineral character to those of the

coarse conglomerates beneath, but none of them exceeding the size of a hen's

egg
I
the pebbles are sometimes arranged in regular layers, parallel to the

stratification
; bands of dark gray clay slate are occasionally interstratified in

the mass 400
4. Gray micaceous and arenaceous slates 250
5. Green and blaek slates at the base, succeeded by gray arenaceous slate, which is

interstratified with thin bands of sandstone 650
6. Green, bluish, :ind blackish slates, interstratified with gray flaggy sandstones

;

the slates enclose nodules of pinkish calc-spar, and veins of the same cut
the strata 250

5. Grayish-blue limestone fn a single bed 7

8. Gray calcareo-arenaceous slates, interstratified with grayish sandstones, with a
heavy mass of gray, white-weathering sandstone at the top 543

2800

The above section can only be considered as giving an approximation to

the truth. The three faults which dislocate the rocks, and are all consi- xhrooauits.

dered to be upthrows on the east side, render it difficult to follow the

sequence with exactitude ; and some of the masses, which are supposed to

be in a general way equivalent, on opposite sides of the faults, appear
in diflferent parts, to be modified in volume, and somewhat in lithological

character, by different degrees of metamorphic action. The most western

of the faults occurs in a small cove, upwards of half a mile from the upper

end of the arm. It seems to be an upthrow of probably 1000 feet, and
by it the coarse conglomerates 1, which rest upon the mica-slate at

the upper end of the arm, are repeated on the other side of the cove.

The fault appears to bo coincident with a vein or dyke of granitoid rock, Dykes.
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ofwhich several occur, though they do not in every case greatly dislocate

the measures. They are uniform in appearance ; the rock weathers
yellow, but when fresh broken, has a pale, yellowish-pink color ; it is very

SECTION, JACKSON'S ARM.

Feldspathio
dykea.

.Sop's Ann.

Sop Island.

m Mica slate.

1. Coarse conglomerates.

2. Sea-green slates.

3. Slates and fine conglomerates

4. Maceo-areneous slates.

m l/m 12 3 4 / S 6 7 8/

Horizontal and vertical scale, a mile to an inch.

5. Black and green slates.

6. Green, bluish and black slates.

7. Blue limestone.

8. Slat's and sandstones.

L. Sea level.

/,/,/. Faults.

fine grained, and has a conchoidal fracture. Some of the veins or dykes run
with the strata, and others intersect them, and they vary in thickness from
one to thirty feet. They are cut by white quartz veins, which are confined
to them, and do not run into the strata on each side. The second fault

occurs upwards of two miles from the upper end of the arm, where the
coast suddenly runs northward, for about half a mile, into a pretty deep
cove. This fault does not seem to dislocate the measures more than 200
feet. The third fault occurs in the inhabited cove, about 400 yards from
the outside point of the arm. It is supposed to be a dislocation of per-
haps 1200 feet. On the west side of it, and of the cove, there is an
abrupt low hill, formed of strong massive beds of quartzite, some of which
appear to have a slaty cleavage ; they are supposed to belong to the summit
of the section, but would give a much greater volume to this part of it

than the amount stated. On the east side of the cove there is a pale,
pinkish-white splintery feldspathic rock, of which the relation to the others
is not well understood

; but it appears to be connected with the slates and
sandstones of division 6, or to be intrusive. In addition to the granitoid
compact fine grained veins or dykes, there are others in the upper part of the
arm, which consist of a brown splintery, apparently feldspathic rock,
which, like them, run in some places with the stratification, and in others,

oblique to it.

These rocks run along the coast to the southward of Jackson's Arm,
and extend to the upper end of Sop's Arm. As well as the coast, they
form Sop Island and Goat Island, which is inside of it ; and from their

limit in Sop's Arm to the outside of the former island, they have a trans-

verse breadth of upwards of five miles. In this neighborhood they seem
to be even more dislocated, contorted, and disturbed than they are in Jack-
son's Arm, and much more altered. Their general identity, however, is

sufficiently evident. At the upper end of Sop Island, on the west side, the

strata are, in general, very highly tilted, often quite vertical, with a strike
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about S.S.W.,and they consist of slates, quartzites, and conglomerates, conglomerate,

the enclosed masses in the last being quartz, slate, greenstone, and red

feldspar, with a few scattered fragments of blood-red jasper. One band
of rock has the aspect of a conglomerate which has been fused into a solid

mass, in which the paste and enclosed fragments are so melted into one

another as to make it diflGcult to define their respective limits. The
slates, as at Jackson's Arm, are speckled with nodules, patches, and short

vems of pink calc-spar, and the strata are intersected by veins or dykes of Pink caic.«p«r.

pale yellowish-red or pink feldspathic rock, weathering to a faint sulphur-

yellow. In these, small cubes of iron pyrites are abundant, and the felsite

is cut by veins of quartz, which do not penetrate the rock on either side.

From the northern extremity of the island, what appears to be a great

porphyritic dyke, runs through it in the general strike of the stratification, i-orphyritic

and enters upon the south side of Sop's Arm, at a promontory, which is
^'''"''

nearly two miles eastward of Spear Point. The dyke consists of reddish

felsite, enclosing feldspar crystals of a pale flesh-red, with a yellow Fouite.

tinge. On the surface it has a granitoid aspect, and its color is a light

dull amber-brown, blotched with pale reddish, yellowish and whitish spots.

Where it leaves the island on the south side, the rock has a trans-

verse columnar structure ; in it are disseminated many small crystals or coiu

grains of transparent or translucent quartz, and occasionally many small

cubes of iron pyrites. At the upper end of the island, on the east side,

the dyke is lined with a mass of pale yellowish-pink felsite, weathering

yellowish, making the relation of the great dyke and of the small one,

already mentioned, sufficiently evident. In this part, the dyke has a

breadth of about a quarter of a mile, and in mid-length of the island it

apparently swells to a greater width, and comes out on the south side

somewhat narrower than it is at the northern extremity, but accompanied

on the west side by altered conglomerates, which it is sometimes difficult to

distinguish from it.

At the upper end of Sop's Arm, there appears to be another mass of sop-a Arm.

ffclsite porphyry, which, with a diflference in color, has much the same
character as the dyke of Sop Island. It is in general of a reddish or

purplish-gray, with pale flesh-red and white grains of feldspar. The rock

is intersected by innumerable white quartz veins, some of them pretty

large, and some of them showing small quantities of specular iron ore. The
mass forms a low range of bare hills across the extremity of a promontory,

between two pretty deep coves in the northern part of the east end of

the arm. The strike of the mass is about S. 30°—40° W.,and there is

more of the same kind of rock farther southward, in the point west of the

brook which falls into the southern cove in this part of Sop's Arm. On the

west side of the rock there are grass-green slates, which appear to be of a
chloritic character, and they are mottled and irregularly marked with pea-

D
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green epidote
;

but on the east it is followed by what are considered tobe altered conglomerates, in which, however, the enclosed masses, some ofwhich are very large, and other parts are seemingly so fused into oneanother, while the matrix so closely resembles the felsite of the porphyry

til '"^^"yj^fy
difficult to say whether both the rocks should beclassed as porphyries, or altered conglomerates, or the one be distin!

guished by a different name from the other.
Between the conglomerates of Sop Island and those of the eastern endof Sop s Arm the rocks of the western part of Sop Island, of Goat

island, and of the main coast, appear to be slates of various shades of^•een, often marked by pink calc-spar in nodules, patches, and short veins •

of occasional mterstratified sandstones, sometimes fit for flagging, with cal
careo-ai-enaceous bands; and occasional impure limestones, weather ngbrowmsh Eas of Bartlet's Cove, which is an indentation on tLe south id!

bf fot 1? b ?
^^" ?"' ""'" '^'^ •" ^°^^^'^^ P^^-^' characterisedby fossil which are somewhat obscure ; but, though few of them could bespocficaly determined, they have yet, according to Mr. Billings, a genera!aspect allied to that of Upper Silurian types. It would, how^v r, for Thepresent, be impossible to say to what horizon in the series the iiir n

divisions of the rocks of Jackson's Arm and of Sop's Arm may belong
;and It may be proper to remark, that while no doubt is entertained of the

general equivalency of the rocks of the two localities, all the places in

Sop's Arm'"'"
''™''"' ''''' '^'''"''^' '''"' "' *^' neighborhood of

BTtiefBCovo, One of these localities is Bartlet's Cove. Hero the fossils occur in
calcareo-arenaceous flagstones, and the genera observed, in addition tonumerous fucoids and crinoidal stems, were a merchisonia, an Orthoeeras,
and a Graptohthus. At a point on the main coast, half way between SpearPoint and the promontory occupied by the porphyry, whicli strikes fromSop Island, organic lemains were met with in strata somewhat similar to
those of Bartlet's Cove

; they consisted of fucoids, crinoidal stems, and anOrthocera. On the western side of Goat Island, still in the same descrip-
tion ofstrata, in addition to fragments of crinoidal columns, there were metwith a Synngopora, and Favosites Qothlandica. Manv of the specimens
of coral were here replaced by white, and, in some instances, by pink

The rocks of Sop Island, Goat Island, and Sop's Arm, and the neigh-
boring mam coast, are intersected by many veins of white quartz, some of
which contam specular iron ore, generally in small quantities, and others
the yellow sulphuret of copper. One of the former is seen associated
with the porphyroid rock described, at the east end of Sop's Arm It
presents druses, lined with six-sided terminated prisms of transparent and

Epcarl'oiiif,

Uoat Island.

Quartz vein<>.

Copper 01 e.



considered to

lasses, some of

fused into one

the porphyry,

eks should be

ne be distin-

le eastern end

md, of Goat

»U3 shades of

i short veins

;

;ing, with cal-

i, weathering

the south side

a thickness of

characterised

hem could be

igs, a general

ever, for the

the different

may belong

;

;ained of the

the places in

hborhood of

sils occur in

addition to

OrthoceraSy

tween Spear

strikes from

at similar to

!ms, and an

ime descrip-

re were met
e specimens

es, by pink

i the neigh-

rtz, some of

and others

I associated

Arm. It

iparent and

89

translucent quartz, and these are, in many places, invested with steel-gray

specular iron ore, and, in others, with minute scales ofred hematite. A vein spocumr iron

of a similar character intersects green slates at the south side of the arm,

about two miles from the upper end ; a probable continuation of it, still in

green slates, runs, parallel with the strike, through the eastern end of Goat

Island, and is probably still continued across a point on the coast about

two miles farther northward. Another occurs on Sop Island, on the opposite

side of the narrows between it and Goat Island. In this arc enclosed

masses of bluish-green chlorite, which is penetrated by projecting prisms

of transparent quartz ; and pcroxyd of iron, in steel-gray and red scales, is

disseminated in small quantities in the vein. In Bartlet's Cove a some-

what similar white quartz vein occurs, which was marked by tlio presence

of copper pyrites, sparingly disseminated ; but on tlie oast side of Sop CippiTore.

Island, about a mile from the north end, there appears to be a fault or dis-

location, constituting a lode, in which the yellow sulphuret of copper

occurs in more abundance. The bearing of the lode is S. ;)t3° W., and the

mass between the walls is made up of crushed and broken fragments of

the rock on either side, which belongs to the porphyritic dyke running

through the island, with fragments of slate. The width of the lode varies

from a few inches to a foot, and throughout this the yellow sulphuret is

abundantly disseminated in small grains. It also appears to penetrate, in

a smaller degree, the walls on either side of the lode, which are much

stained by green carbonate. An average sample of the lode, however,

has yielded to analysis only one per cent of metallic copper.

The limestones of the formation appear in general to be too impure for

burning into quicklime, but there are several bands of the rock which

might be very well adapted for building, and occasionally a good coarse

sample of whetstone may be procured from slaty portions of the for- wiietstonce.

mation.

The eastern limit of the formation appears to run into the cove on the

west side of Spear Point, where it is succeeded by rocks supposed to spear Point,

belong to a higher formation. The general dip of the strata is to the

south-eastward, across the whole breadth ; but the occurrence of the con-

glomerates on each side suggests that it may be arranged in the form of a

trough between the parallel belts of porphyry, with an overturn on the

south-east side. It seems probable, however, that the rise of the con-

glomerates on this side, perhaps occasioned by the intrusion of the porphyry,

is only to be considered an undulation subordinate to a wider trough lying trough

in White Bay.

V. DE>ONIAN SEIUES.

In describing the dislocation which crosses Croc Harbor, mention was Devonian,

made of the peninsulas of Cape Rouge and Cape Fox. These peninsulas are

in

Wliiti- Bay.
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the strike so nearly coincide, for upwards of a mile, that no additional strata
can, for that distance, be safely gathered from it. Between this point and
the fault, hovrever, the shore becomes obliquely transverse to the measures.
The direct breadth across them is about a quarter of a mile, and the
average slope of the strata thirty-four degrees, which would .give a thick-
ness of about 750 feet. This consis^j of red and black slates interstratiEed
with greenish-gray sandstones.

The section on the opposite side of the fault occupies the coast to the
outside of the harbor, and gives the following strata in descending order :

Feet.
1. Red, green, ami black slates, with a mass of greeniili-gray sand-

stone at the top ggQ
2. Measures concealed in a valley, having a breudth of about thirty

<=•>»'"«
1000?

3. Red sla' with I ds of red and green sandstone 1450
4. Red, bl :i, and green slates interstratified with sandstones, and

yello > -weathering bands, probably dolomites 430

Descending
Kcotion.

3550

The transverse breadth of the section is about ninety chains ; the incli-

nation near the fault is 36°, which gradually increases, and becomes 51°
on the outside of the harbor. This would give about the same vertical
thickness, in which, however, it is taken for granted that the strata con-
cealed under the valley, 2, are not affected by any undulation or dislo-

cation. It would appear from this, that with tlie conglomerates at the
base, the whole thickness would be about 3750 feet, and that the fault may Total thicknew
be considered a displacement of about 2500 feet.

Groais Island lies eastward from Cape Rouge about nine miles. The oroais i.i«nd.

north end, and probably the whole island, consists of coarse quartzose mica-
slate, like that of Coney Arm Head, and it is cut by white quartz veins
carrying small quantities of copper pyrites. At the north-west corner, cliffs copper ore,

of the mica-slate rise vertically up from the water for 350 feet, and the
dip appears to be N. 35°-45° W.< 37°-45°. The small island north of this
corner consists of strata belonging to the series displayed at Cape Rouge
Harbor. They appear to unconformably overlie the mica-slate of Groais,
their dip being S. 80° W. < 18°, and they consist at the base, in a cliff in
which they are seen, of coarse conglomerates, with enclosed masses of the co„giomer.t«.

mica-slate in an arenaceous paste. The conglomerates are surmounted by
about seventy feet of red and gray sandstones and red slates, which are
capped by about thirty feet of conglomerates, interstratified with green
arenaceous shales, and the surfaces of aome of the sandstones display
carbonized comminuted plants.

On submitting to Dr. J. W. Dawson, of McGill College, Montreal, so
well known for his great skill in fossil botany, the plants belonging to this

liftnd plMtD.
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Dr. Dawson's
detorminatioii
ofplautg.

Gaspd saml-
stones.

Petroleum

Spear Poinl.
White Hay.

foma ,on obtained here, and at Cape Rouge Harbor, he has favored mevith the succcedtng remarks. " Though all the specimens are obscureAcre seem to e among them the followmg form.! 1. P.7.,%J Hb

geme
6. Sigjllana, a small portion of a stem not specifically deter-minable
; 4 Striated stem.s, probably stipes of ferns ; rLsJlLJ'\— and obscure loafiet. The supposed fossil wood and^arW oum ter shew no structure. Though the collection does not afTord uffic nm t r

1
to warrant a decided opinion, I should be inclined to referthe Upper Devonian, rather than to any other period

'"

The formation would thus appear to bo c.juivalent to a part of what in theGeology of Canada, have been died the (Jasp^ sandstones. Th "^
kuner description certainly beara str.ng general resemblance to port oot this group, bu they also in some degree resemble the Eonaventurrmation of Gasp^, equivalent to the Lo.er Cn-boniferous of No al tilUntil more definite evidence is obtained, bo^^ver, it will be convenient toclass them provisionally as belonging to the Devonian serie.

i^rom the Gaspd sandstones at. the eastern extremity of Canadapetroleum springs issue in many places ; and as it is from the Devoni nsenes that petroleum is obtained in such abundance in Pennsylvania andm western Canada it seems reasonable to expect that availZ uantiSof the substance will reward researches in Gaspd. No springs of petroleumwere observed m the vicinity of Cape llouge IlarbL, but concent!

wth n hi?rf r ^"^/^'"^"'"-^^-^S'^ted forms, were occasionally mew th m black hard argillaceous slates, toward., the base of the formation
w^uch, on fracture, were found to be cliarged with the oil : and the fa i^one not to be lost sight of.

In the deep cove west of Spear Point, in White Bav, red, green andblack slates strike into the land, a short distance east of one f^l ILts

Z^ :T''"i
'"^'!^ '"^^' to Upper Silurian typ.s

; and it s'eem
probable tha we have here the junction of the Upper Silurian andDevonian series. Similar red, green, and black slate., firm the west sideof White Bay, from Spear Pomt to the entrance of Salt Water Pond * onboth sides of which conglomerates occur, and contorted red and greensktes, with gray sandstones and conglomerates, continue on the west sFde of
the bay, on the way to Gold Mine Cove at its head. From the litholo^ical
character of these rocks, and the geographical relations they bear MheUpper Silurian near Spear Point, it is assumed that they are contempora-
neous with those of Cape Rouge, and belong to the Devonian series

;

T Tfi r !r" *^'* ''''' "^^'^'^'^ ^'' ^'^ «b«°'^'-« to be in any wa^
Identified, the most satisfactory evidence is still wanting. The distur-

* Thi, I, another Salt ^Vater Pond having no relation to that previously mentioned, on page 9.
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bances of this part are very great, the strata being frequently dislocated by
considerable faults, and frequently inverted or much contorted ; so that

to follow out the structure minutely would be a labor requiring much more
time than I felt to bo at my disposal. The general arrangement, how-
ever, exclusive of minor complications, seems to show that the formation

here lies in a sharp narrow trough, supported by the Upper Silurian series^

keeping the west side of White Bay to its head, and then including TronRh m
Northern Island. Farther inland, to the southward, the trough may lose

^^ '"'* ^*^

its sharpness, and spread out in the valloy of River Head Brook.

The presence of small quantities oi' carbonaceous matter, occurring occa-

sionally in the rocks at Cape Rouge, has given rise to rumours of the exist-

ence of coal scams there, and in other localities in the neighborhood, where
the formation is exposed. One thin exceptional seam of coal is known tO'

occur in the equivalent rocks of Gaspd (Geology of Canada, p. 394). Ita

thickness does not exceed one inch, and it is the only one which has been,

detected in a thickness of strata exceeding 7000 feet, belonging to the

formation, which are nearly all exposed on the Gasp(j coast of the Gulf of

St. Lawrence. The formation is beneath the horizon of that series of
rocks which, from the presence ofworkable coal seams in it, is truly called

the Carboniferous, and nothing that we know of this lower formation else-

where in America, or that I have observed on the coast of the northern

peninsula of Newfoundland, would justify the expectation of discovering

in it coal beds of any commercial importance.

On the north-west coast of Hall's Bay there occurs a conglomerate luu-s Bay.

chietly of a red color, with intei-stratified beds of gray and red sandstone.

Similar rocks are partially exposed, resting on syenite, on the south east
side, towards the head of the bay. They form also the islands at the
entrance to Indian Brook, and botli sides of the brook as far as we ascended. Indian Brook.

These strata are usually only slightly tilted, while other apparently older
rocks come up at intervals, considerably disturbed ; but a great accumu-
lation of drift, which is extensively spread over the valley of the stream
generally conceals the older rocks, and the junction of the two was nowhere
observed. There is little doubi, however, that the conglomerate rests upon
the disturbed rocks, unconformably, and it may possibly be of a later a^e
than the Devonian ; but the absence of fossils, without further evidence,
must leave the matter in suspense. Small specimens of coal, which have DiifiooaL •

been found near the upper rock in Hall's Bay, are no evidence of any
weight on the point, as these are clearly a part of the ancient drift, and
may have been derived from Carboniferous rocks further north.

VI. SUPERFICIAL DRIFT.

Superficial deposits, on the great northern peninsula of Newfound-
land, may be said to have no existence, except in iae shape of great erratic
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Krrtuc block, blocks, With which the

Ice gren-'e».

Baaver Cove

UtU«Bay

Siratiiled oliy.

, „ ,

"^^^y generally, and the valleys particularly aro

sea. The surfaces of the rocks arc often smoothly rounded, and thevsometimes exhibit the parallel grooves and scratches of glacial action. ll

bearing S. 26 E which is just about tho bearing of the valley, from the headofLongArm to the exit of the bay. The most northern drift deposit ofanv
consequence, that was met with, was at the head of Little Bay, near thelerra Nova mine, where there is a thickness of probably fifty or sixty feet
ofstratified clay, gravel, and sand, containing modem marine shells, atthe height of about forty foot above tho high-water mark. Tho surfacesof the rocks next the shore are here sometimes smoothly rounded andmarked by parallel scratches. The bearing of tho groove, is S. 56» WMThich IS the general bearing of the valley. Farther south, the drift becomes

aTd ,T n
' '"?;* ,''''"^' '''' ^ '"•«« '''' "^^^•^^^^t «f Hall's Bay,and up the valley of Indian Brook. The banks of this stream expose hig^sctions of stratified clay, which is sometimes of a reddish, and sometimes

of a drab or bluish color. It is usually surmounted by beds of sand or
gravel or an admixture of the two, and it gives, in many instances, a con-
siderable extent of flat or gently undulating country, thickly cov;red by
forest trees, such as white pine, balsam, fir, poplar and birch, some of whichare often of large size. Considerable tracts through this part of thecoun ry seem to possess the ordinary requirements of agi-iculture, andwould be ehgib for settlement. The clays appear to be Suitable for the
manufacture of bricks; and the timber, in many places, is sufficien«y
abundant for tho construction of dwelling-houses, and such like purposes

I have the honor to be,

Sir,

Your most obedient servant,

A. MURRAY.
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APPENDIX.

LOWKK SILURIAN KUCKS OF NOKTii AMKItU'A, ^^ .^

As tho Lower Silurian roclcs will probably form a prominent feature in tbe gtoXogj

of Newfoundland, ii may be useful to state here the succesilon of dopoiiti which con*

stitutc the series, according to our present knowledge. The sodimonti, which in tlie

first part of the Silurian period, were deposited in the ocean surrounding the Laurentian

and Huronian nucleus of tbe present American continent, appear to hare differed con-

siderably in different areas. Oscillations in this ancient land permitted to bo spread

over its surface, when at times submerged, that series of apparently conformable depoiiti

which constitute tbe New York system, ranging from the Potsdam to tlie Hudson Rirer

formation. But between the Potsdam and Ohazy periods a sudden continental deration,

and subsequent gradual subsidence, allowed the accumulation of a great leriei of inter-

mediate deposits, which are displayed in the Green Mountains, on one side of tho ancient

nucleus, and in tbe metalliferous rocks of Lake Superior, on tbe other, but whdh are

necessarily absent in the intermediate region of New York and central Canada,

At an early date in the Silurian period, a great dislocation commenced along tbe

south-eastern line of tbe ancient gneissic continent, which gave rise to the dlviiion

that now forms the western and eastern basins. The western basin indudei those

strata which extended over the surface of the submerged continent, together with the

pri-Chazy rocks of Lake Superior, while the Lower Silurian rocks of tbe eastern baii%^

present only the pre-C hazy formations, unconformably overlaid, in parts, by Upper Silu-

rian and Devonian rocks. Tbe group between the Potsdam and Ohazy, in the eastern

basin, has been separated into three divisions, but these subdivisioni have not yet

been defined in the western basin. In the western basin the measure! are oompara-
tively flat and undisturbed ; while in the eastern they are thrown into innumerable

undulations, a vast majority of which present anticlinal forms overturned on the north-

western side. The general sinuous north-east and south- west aiis of these undulations

is parallel with the great dislocation of the St. Lawrence, and the undulations themielvei

are a part of those belonging to tbe Appalachian chain of mountains. It is in tho west-

ern basin that we must look for the more regular succession of the Silurian rocki, f^om

tbe time of the Chazy, and in the eastern, including Newfoundland, for that of those

anterior to it. It is to be remarked, however, that in the great northern peninsula of
Newfoundland, instead of undulations, great lines of fracture and dislocation are observed,

while the strata are but little tilted, and it has not been decided precisely where the

limit between tbe eastern and western basins is to be found in that island. It leems

probable however that it will run on the east side of the Laurentian mountaini, wbioii

form the backbone of the peninsula ust mentioned.

B
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Tb6iucc*Mlo„ of Lower ailuriM fomiMion. la North Amcric. m.y b« thu. UbuUtedthe p« eon ologicl evidence m to the rel.lion. of the Upper Oalciferou.and I eQuetc'group to the formation, abore and below them, having boen determined bj Mr. Billing^

Enoliih
Stnonvhh.

Caradoc

.

Oaradoc ?. .

,

Llandello...

Tremadoc .

LlngiilaflftgD.! i

OOMPtlTB SiRIU.

12. HudRon Rirer ....
M. Utlca
10. Trenton group.. ..

9. Oha«y :....
8. Hillenr. 1 _ .

7. LftUf.on > '5"*''"

6, Lem..SKf<"'l'
5. Upper Oalciferoui.
4. Lower Oalclferouf

,

a. Upper Potsdam
2. Lower Potsdam
l._8t. John's group. ,

.

WisTiinK
Basin.

Hudson Ri»er.
Utica

Trenton grou|i

Ohazy

Rastirn
Basin.

Oalciferous
Potsdam. .,

L. Potsdam ?..

Slllerjr..

Laiixon.

Leris...

NawfouMD-
LAND.
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L. Potsdam..
St. John's gr.

Slllory.

Lauzon.
Levis.

V. Calciferoui.
L. Calciferoui.
U. Potsdam.
L. Potsdam.
St. John's gr

'the'.Sr?''
v"T l"" 'Z"

•'°"'''" °^ "" '""•'• '^ •""""'•'o '> Newfoundland, andthe upper In New York and Central Canada, DIWsIods 3, 4 and 9, have not vet beenrecognised in the eastern continental region.
vevoeen

oflurW^f?"'' T'^'.V "P^"'"""""* "' 8'- John'., New Brunswick, by 3000 feetof black slates and sandstones, whose fauna, described by Mr. Hartt was correctlv
.e erred by h.m to Etage C. of Harrande's primordial .one.' It there ;;poBes on drschistos. rocks, as yet unstudied, but by Messrs. Hartt and Matthews desi/nated as Cam
rlan^ The slates of 8t. John. Newfoundland, and the Paradoxide: 'beds orBrail

tree, Massachusetts, also probably belong to the same horizon
The Lower Potsdam, 2, is represented by several hundred feet of limestones and

Tterf S?;,; Ta' "•"?" "''^ "" ^""^ «"^' - N-foundland. and by th
slates of at. Albans and Georgia, Vermont.

PnlX'Tv''"' v'l'
''

!'•y "' '^"''""'" '"'* *"""^'"''''' '«P""'e»ted in the typicalPo sdam of New York, which .s overlaid by the Lo,v.r Oalciferous, 4; while the Upper
Calciferous, 5, is only recognized in the northern peninsula of Newfoundland
The Quebec group 6. 7 8, is divided into three parts, named from localities where theyare largely displayed. The first or Levis division embraces the limestones a- : b .okSlates of Point L<Jv s. Orleans Island and Phillipsburgh, wi.h their . amerou^ f una ofinlobites and graptohtes, far the most part identical with those of t .« Skiddaw slatesmU second or Lauzon division was at first united with the preceding, but has b«enseparated from it on account of its great mineralogical ImporLce anfdlstinctne.s itbeing the metalliferous zone of the Lower Silurian in North America. MagnesVnrocks, including dolomites, magnesites, serpentine<8iorites, chloritic and steatirbedswith micaceous and gneissic straU, characterize this Lauzon division ; which is moreov.;rich in copper ores, cluefly as interstratified cupriferous slates, and is accompanied b,

In Ofti ' T^ ""T'r T- ''"' '"'' ''°^«»^ ''^'"^'-'y '^cognized in a arean Obolella and wo spec.es of Inn,ula, at its summit. It is overlaid by the SiUery dlvBion, wh>ch consists of a great mass of sandstones and conglomerates 2ooo fZ,^^
interstratified with red and .green slates, and so far asyet kntwnTdiuTJ 'f ^s'In a arge par of its distribution, the Quebec group is crystalline and metamoZ

"

but te characteris ic m neral elements of the Lau.on division are to be found boJhfnthe altered and unaltered portions. " "*

W. E. L.

A






